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Pacuérhl Ha IPOYHOCTH
B.M. BOHJIAPEHKO",1.T.1.,1podh., A.B. BOPOBCKH X2 1.T.H.,npod. HUNCD PAACH, *Mesaynapoanas akaaemMusi crpouteabersa i JKKX,r.Mockpa
HMHTEI'PAJIBHBIE OIIEHKH! )KECTKOCTH KOHCTPYKIIMM B TEOPUH )KEJE30BETOHA. YACTH I...2
Pemraercst 3a1a4a OLEHKH CONPOTUBIICHHS 1e(hOPMHUPOBAHUSI XKEIE300ETOHHBIX KOHCTPYKLMI B aHH30TPOIHOMN, HETMHEWHOM, HEPaBHOBECHOH, THCCHIIATHBHO MOCTAHOBKE C
Y4E€TOM BJIUSTHUSA KOPPO3UOHHBIX HOBpeX{HeHHﬁ, YpaBHeHne CHJIOBOI'O COIPOTUBJICHUSA 66’1‘0Ha IIpU Harpy>KE€HUH 3alIUCBhIBACTCS B BUJE TPEX ClIara€MbIX: OTHOCHUTEIBLHOM
MTHOBEHHH Jie(hopMarIiiil yIPYroCTH; OTHOCHTEIbHOM AedopManiy GhICTPOHATEKAIOIICH TOJI3Y4eCTH B MOMEHT HaOIIOACHU t; PEKMMHO HAKaIUIMBAEMbIX OTHOCHTEIbHBIX
nedopmaruii monsydectd. st 9KCIUTyaTUPyeMbIX KOHCTPYKLMH HaJA3eMHBIX 3[aHHi HOAPOOHO pacCMaTPUBAETCS KOJMBMATALIMOHHBIH THUIT KOPPO3HOHHBIX MOBpeXAeHHH. B
HepBOﬁ YacTU CTaTbU PACCMOTPEHO CXKATHE (paCTSDKeHI/IC), HCHU3MCHHOC 110 BBICOTC 06pa3ua. I/ICCJ’ICI[OBB.HO pacripeaciIeHue COXpaHCHU UCXOAHBIX XapaKTEPUCTUK CHIIOBOTO
conpotusneHus. OnpeeneHbl COOTBETCTBYIONIHE KOI(Q(ULUEHTHI coXpaHeHus1. Bo BTopoit yacTu ucciaemyercs xenne300eToHHbII n3rubaeMslit opyc. JleMoHTHpYyeTCs
nrHeapu3alus pacyera. JuckpeTHble GYHKIMHU KECTKOCTH U MOAATIMBOCTH JUIS OTACIBHBIX YYaCTKOB Opyca alnpOKCHMHUPYIOTCS OOIMMH (YHKIMSMH, YTO IAeT BO3MOXXHOCTh
IPpAMOro IMPUMEHEHNS N3BECTHBIX CHOCO6OB pacyera CTaTUICCKU HEOITPEACIINMBIX CUCTEM.

KaroueBble ¢10Ba: )XeCTKOCTb, TEOPHS KeJIe300eTOHA, HHTETPAIbHbIE OLICHKH, JINHEAPU30BAHHBIC PEILICHHSI.
UDC 539.3; 624.011. Bondarenko V.M., Borovskih A.V. Integrated assessment of rigidity in the theory of reinforced concrete. Part 1.
The article solves the problem of assessment of deformation resistance for reinforced concrete structures in anisotropic, nonlinear, non-equilibrium, dissipative statement considering
corrosion damage effect. For operated surface structures the colmatation type of corrosion damage is given in detail. The first part of the paper describes the compression (extension)
constant at the height of the sample. The distribution of saved initial characteristics of power resistance is investigated. The related coefficients of conservation are determined. The second
part of the article studies reinforced concrete bended beam. The linearization of calculation is demonstrated. Discrete function of stiffness and compliance for separate sections of the beam
are approximated by general functions. It allows applying directly of the known calculation methods for statically indeterminate systems.
Key words: stiffness, theory of reinforced concrete, integral estimation, linearized solution.

10.H. IPOBOW, k.T.1.,npo¢., E.A. IEPEINEJIMIIA, nik. XapbKoBCKHIi HAIMOHAILHBI yHHBEPCHTET CTPOMTEILCTBA H APXHTEKTYPbI
HANPSKEHHO-IE®@OPMUPOBAHHOE COCTOSIHUE KUPIIMYHOM KJAIKHA CTBOJIOB ABIMOBBIX TPYB B 30HAX YCTAHOBKU CTS’KHBIX KOJIEILL..7
Paccmotpena merozuka pacdera HanpspkeHHO-IedopmupoBanHoro coctossHus (HJIC) kupaHO# KiTaIKi CTBOJIOB IBIMOBEIX TPYO, I10 BBICOTE KOTOPBIX YCTaHOBIIEHBI
MCTAJUIMYCCKUEC CTSXKHBIC KOJIbIIA. HpC,HCTaBJ]eH]:I OCHOBHBIC aHAJITUTUYCCKUE 3aBUCUMOCTH MEXAY KOMIIOHCHTaAMU HZ[C KIIaAKA U CTSHKHBIX KOJICIL ITPHA TEMITEPATYPHBIX
Bo3zeiicTBUsAX. TemnepaTypHble BO3ICHCTBUS IPUHSTHI B BUJIE HEPABHOMEPHOI'O HarpeBa Mo TOJIMHE CTEHKH CTBoJIA. PaccMoTpeHa paboTa Kilaaku B ypyrou craiu,
XapaKTepHOI\/'I IIpHu ne€penaaax TEMIECPATypshl IO TOJIMHUHE CTCHKU 10 100 °C. BoimonseHo CpaBHCHHUEC PE3YJIbTATOB aHAIIMTUYCCKOTO PEIICHUS U PEIICHUS METOAOM KOHEYHBIX
DJICMCHTOB.

Ku1roueBbie cj10Ba: CTBOJI KUPITUYHOM ABIMOBOM TPYObI, TOJICTOCTEHHBIH LIUIMHAD, CTSHKHOE KOJIBIIO, TEMIIEPATYPHbIE HANIPSKEHUS, IPEABAPUTEIBHOE HATSKEHUE.
UDC 624.971.2. Yarovoi J.N., Perepelitsa E.A. Stressstrain state of masonry of chimney trunks in zones of clamping rings installation.
The article describes the method of calculation of the stress-strain state of masonry of chimney trunks. Metal clamping rings are installed according to their height. The basic analytical
relationships between the components of the stress-strain state of the masonry and clamping rings at thermal forces are presented. Temperature effects have the form of non-uniform heating
over the wall thickness of the trunk. Behaviour of the masonry in the elastic phase, which occurs when the temperature difference through-the-wall thickness up to 100 °C, is considered.
Comparison of the results of the analytical solution and the solution using the finite element method is implemented.
Key words: masonry chimneys trunks, thick-walled cylinder, clamping ring, thermal stress, pretension.

E.M. TYIIMKOBA, unzk. Poccuiickuii yauBepcurer apy:0bl HapoaoB, r.MockBa
AHAJIN3 METO/JIA B.I'. PEKAYA JUISI PACYETA HAIIPS’)KEHHO-JE®@OPMHUPOBAHHOI'O COCTOAHUSA JUVIMHHOTI'O ITOJIOT'OI'O KOCOI'O I'EJIMKOUJIA...14
Hccnenyercst Bonmpoc pacueTa Mmojorux TOHKUX yIpyrux 000so4ek B (popMe JUIMHHOTO KOCOTO TETMKOU/Ia aHATMTHYeCKUM MeTozioM B.I'. Pexaua. AHanu3 pacyeTHbIX
MPEANOCHIIOK U YIPOIIEHUH pac4eTHOW MOJIENTH METO/Ia 3aTParkBaeT BOMPOCH! IPUMEHEHHUS CMELIAHHOTO METO/Ia pacyeTa MOoJIOrHX 000I04eK B HECONPSKEHHON 1
CONpPSDKEHHOH OPTOrOHAIBEHOM CHCTEME KOOPIMHAT COTIACHO TEOPHH MOJIOTHX 000JI09eK B m3IoxeHnH B.3. BiacoBa. BocnponssesieH BEIBO] OCHOBHOTO YPaBHEHHUS METOa 1
MOJTy9IeHbl KOPHH ypaBHeHHs B psaax beccerns. O6HapyxeHa onmOka B KOPHIX OCHOBHOTO Mr((hepeHI[HAILHOTO YPAaBHEHUSI METOIA B HCCIIENYEMBIX paboTax.
TIpoananu3upoOBaHbI AOMYIIEHHS, U3 KOTOPBIX BBIBOJISTCS BBIPAKEHUS JUISl IOCTAHOBKY FPAHUYHBIX YCIOBUA. [IpeAnpuHsaTa MomnbiTKa anpoOUpoBaTh METOAMKY Ha YHCIOBOM
npumepe. C,uenaH BBIBO/] O HEKOPPEKTHBIX pe3yJIbTaTaX pacueTa — IOJIy4€HO TPUBHAJIBHOE PEIICHUEC.

Ku1ioueBbie cj10Ba: KOCOU TETMKOM, TEOPHSI TOHKHX YIPYIHX 000JI04YeK, ypaBHEHHUS PABHOBECHUS, YPABHEHHUS HEPa3phIBHOCTHU JehopMallnii, OpTOroHaNbHAsE HECONPSKEHHAs
CUCTEMA KOOPpAMHAT, OPTOrOHAJIbHASA COINPSKECHHAsA CUCTEMA KOOPANHAT, CMeEIIaHHbII MCTOI TEXHUYECKOI TEOPHUHU MOJIOTHUX 000J10YEeK.
UDC 624.074.435. Tupikova E.M. Investigation of VV.G. Rekatch’s method of stress — strain analysis of the shell of long shallow oblique helicoid form.
The article discusses the problem of the analysis of shallow thin elastic shells of long oblique helicoidal form by V.G.Rekatch’sanalytic method. The analysis of assumptions and
simplifications of the model of the method issues the application of combined method of shallow shells analysis in conjugate and non-conjugate orthogonal coordinate system agreeing with
shallow shell theory in V.Z. Vlasov’s statement. The derivation of the main method’s equation is restored and its roots are get in the Bessel’s functions form. The mistake in the equation
roots is found out in the articles investigated. The assumptions, from which the expressions for boundary conditions are derived, are analyzed. The attempt to test the method by numeric
calculation was conducted.The conclusion about incorrect resultsis made — trivial solution is got.
Key words: oblique helicoid, thin elastic shelltheory,equilibrium equations, orthogonal conjugate coordinate system, orthogonal non-conjugate coordinate system, combined method of
technical shallow shell theory.

Teopemqecxaﬂ MCXaHUKa
I'.T. TAPABPUH, n.1.H., npo¢. (BoarI'TY, r.Boarorpan)
®OPMYVYJIA TEMJIOPA B IICEBJOEBKJIMIOBOM ITPOCTPAHCTBE...20
YCcTaHOBIIEHO, YTO YUCTIOBBIE 3HAUSHUS MIPOU3BOIHBIX CKAIAPHOU QyHKIMH U ee T (epeHIanoB B JaHHOW TOYKE B JAaHHOM HAIPaBJICHUH B IPOCTPAHCTBE C EBKINI0BOI
MeTpI/IKOﬁ OTJIMYAIOTCS OT YUCJIOBBIX 3HAYEHHH TEX )K€ CAMBIX BEJUYHH B TOH e TOYKE, B TOM K€ HAIIPpABJICHUH, TOT'0 K€ IPOCTPAHCTBA, HO C HCGBHOGBKHHHOBOﬁ MeTpI/IKOf;I.
®opmyna Teiinopa st cKansgpHON (QyHKIMH BEIECTBEHHBIX IEPEMEHHBIX B JIIO0OM 33/IaHHOM HAIPaBJICHUH B HEKOTOPOW OKPECTHOCTH JIaHHOW TOYKH JIMHEWHOTO
MPOCTPAHCTBA C €BKIMOBON METPUKOM SIBIISIETCS PABEHCTBOM, BBIPAKAIOIIMM C KAKHM-TO MOPSIKOM TOYHOCTH TPUPALICHHE CKATApHOU GyHKIMH Yepe3 nuddepeHuunans 3Toi
(I)yHKLII/II/I. Ta xe camast (bopMyna Teﬁnopa, B TOM K€ OKpPECTHOCTH, TOM Ke TOYKH, 110 TOMY K€ HAIIPABJIICHUIO, B TOM K€ JIMHEITHOM TIPOCTPAHCTBE, HO C HCCB}IOCBKHH}IOBOﬁ
MeTpHKOﬁ, ¢ TH00BIM TIOPSAAKOM TOYHOCTH HE ABJIACTCA PABEHCTBOM. BrlnonaeHHbie HCCICOOBAHHUA CTABAT IO COMHCHHEC BO3MOXKHOCTH aJICKBATHOT'O
MaTEMaTHYECKOT0 MOJICITUPOBAHHS (PM3UUYECKHX MTPOILIECCOB, PeabHO HAOIOIAEMBIX B IIPOCTPAHCTBE C EBKIMAOBOI METPUKON, METOITaMH MaTEMaTHYECKOTO aHaIN3a B TOM XKe
CaMOM IPOCTPAHCTBE, HO C TICEBI0EBKINIOBON METPUKOM.

Kurouessie cioBa: (popmyna Teiinopa, NceBJOSBKINIOBO TPOCTPAHCTBO, MATEMAaTHYECKOE MOJICITMPOBAHHE.
UDC 512.972. Tarabrin G.T. Taylor’s formula in the pseudoeuclidean space.
It is established that numerical values of derivatives of scalar function and its differentials in this point in this direction in space with an Euclidean metrics differ from numerical values of
the same sizes in the same point, in the same direction, the same space, but with a pseudoeuclidean metrics. Taylor’s formula for scalar function of material variables in any set direction in
some vicinity of this point of linear space with an Euclidean metrics is the equality expressing with some order of accuracy an increment of scalar function through differentials of this
function. The same formula of Taylor, in the same vicinity, the same point, in the same direction, in the same linear space, but with a pseudoeuclidean metrics, with any order of accuracy
isn’t equality. The executed researches call into question possibility of adequate mathematical modeling of physical processes, really observable in space with an Euclidean metrics,
methods of the mathematical analysis in the same space, but with a pseudoeuclidean metrics.
Key words: Taylor's formula, pseudo-space, mathematical modeling.




Teopus ontumuzanumn
A.C. JEXTSIPD, a.1.1.,npo¢. HanuoHa bHbIi TPAHCIOPTHBII YHUBepCcHTeT, r.Kues
IJVIATBI HA PET'YJSAPHO PACHOJIOKEHHBIX TOYEUYHBIX OIIOPAX...26
IInuTe! MEXKOYITAXKHBIX HeperLITI/Iﬁ, OIMMPAIOMINUECA TOJIBKO Ha KOJIOHHBI — pacn‘pocrpaHeHHHﬁ BU CTPOUTECIIbHBIX KOHC’Ipy'KLIPIﬁ. Kak B TIPEIKHEM CGOpHOM, TakKk U B
HBIHCIITHEM MOHOJIMTHOM JOMOCTPOCHHUH 3a/lada O HAMITYUIIEM Pa3sMEIICHUH KOJIOHH B y3JIaX perynﬂpHoﬁ CCETKH aKTyaJIbHa. HJ’IS{ OLCHKH Hecymeﬁ CIIOCOOHOCTH IIJIACTHH
HpUMEHEH KMHEMAaTHIECKUi METo] TEOPUH NPEENbHOI0 PAaBHOBECHS], IPUBOAAILMI K BEPXHEH OlleHKe MpeJebHOl Harpy3ku. Ha ocHOBaHMH NPEXHHX HCCIEI0BaHUH U ¢
Y4€TOM HEKOTOPBIX TOMOJTHUTEIbHBIX HOHyH_IeHI/Iﬁ OLECHKY npez{eﬂbnoﬁ Harpy3ku yaajaocCh IOJIYYUTh B 3aMKHYTOM BUE, TO €CTh B BUIC CI)OpMyJ'ILI. Ha ee ocHOBe TIOCTPOCHO
penicHne 3agaun 00 onTUMaNbLHOI PaCCTaHOBKE TOUCYHBIX OIOP INTACTUHBI B 3aBUCUMOCTH OT BEJIMYNHBI paBHOMepHOﬁ HOI‘IGpC‘{HOfI Harpys3kKu, OT pa3sMepoB CEYCHUS U BbICOTHI
KOJIOHH. DTHU PELICHHs TAKOKe TOIyYCeHBI B 3aMKHYTO#H (hopme. [IprBeeHbI mpUMephl HAWITYUIIEro pa3MellieH st KoioHH. Clenanbl COMOCTABICHUS C MPEKHUMH HOT00HBIMU
M3BECTHBIMHU MpoeKTamu. [10ka3aHo, 4To Ja)ke He3HAUUTEIbHbIC OTKIOHEHHS OT ONTHMYMa BIEKYT 32 coOO0M ouryTHMBble moTepu. [Ipeanaraemoe pelieHne npeHa3HaueHo s
HCIOJIB30BaHUs HAa HAYAJIbHBIX CTaAWs IIPOCKTUPOBAHUS TIPU BBIGOpe KOMITOHOBOYHOW CXEMBI COOpPYKEHHUS. Pemenue He 3amensieT HOPMAaTHUBHBIC PACUCThI, HO MOXKET
NpEeanIeCTBOBATh UM.

KaioueBble c10Ba: KOHCTPYKLHU, MEXKAYITaKHbIE IEPEKPHITHS, TOUSUHBIE OIIOPHI.
UDC 624.04:539.376. Dekhtyar A.S. Plates on the regularly located point supports.
Rectangular reinforced concrete plates are supporting on columns regularly located. Plates are uniformly loaded. Estimations of load carrying capacity are obtained in the closed form.
These estimations allow comparatively simply to search for the optimum chart of columns arrangement depending on their sizes and value of the transversal loading — for this purpose the
solution is also got in the closed form. Examples are presented. Necessary comparisons are made. The possible losses related to deviation of the accepted project from an optimum are
evaluated.
Key words: design, floor slab, point supports.

A.C. MAPYTHIH, k.T.H.,ipo¢. ®uianan Cesepo-KaBkasckoro ¢genepanbnoro ynusepeurera B r. Ilsruropcke
ONTUMMBALMS KOHCTPYKLMI U3 TPYBYATBIX (T'HYTOCBAPHBIX) NPO®UJIEN KBAJIPATHBIX (MPAMOYTOJIbHBIX) U POMBUYECKHUX CEYEHMIA...30
Cpenu o01ero psiia COBpEMEHHBIX META/UTMIECKHX KOHCTPYKIUH C HCIIOIb30BaHUEM 3aMKHYTHIX THYTOCBapHBIX Ipoduielt (IpoQUIBHBIX TpyO) MPSMOYTOIBHOTO
(KBagpaTHOr0) CEYEHMS BBIICNICHBI OJIOKH MOKPBHITUH U IEPEKPHITHH U3 IepeKpecTHHIX depM THma «IIsturopcky. M3-3a HeOONBIINX pa3MEPOB OHHU YCIOBHO
KJIaCCU(UIIMPOBAHBI KAK «KaPMaHHbIE» MOYJIN U M3TOTOBIICHBI LIebHOCBAapHBIMU. [IpecTaBieHa nepcrneKTHBHOCTh NPHUMEHEHH S TPO(UIBHBIX TPYO pOMOHYIECKOT0 CedeHH s
UL DaibHEHIIeH MoJepHI3aluH IePeKPECTHBIX (epM U APYruX peHieTdaThIX KOHCTpyKuuid. [loka3aHa BoaHe mpreMieMast KOppeKTHOCTh U MPOCTOTA pacdeTra pOMOUIECKUX
CEUEHHH 110 HpI/I6J'II/I)KeHHOI7I MCTOOUKE. HpnBeaeHo JBa HOBBIX TEXHUYECKUX PEIICHUS PEIICTYATBIX KOHCT‘pyKHHﬁ, CHOCOGCTBy}OH_II/IX YIYYHICHUIO UX TEXHUKO-ODKOHOMUYECKUX
XapaKTEePUCTHK. BBIBICHBI CHIDKEHHE PAcX0a KOHCTPYKIIMOHHOTO MaTepuaa Py peaii3alliil TaKHX PELICHHI Ha pUMepe CTPOIIIIbHBIX (hepM, a TAKIKE MOBBIIICHHIE
CTCIICHHU HAIC)KHOCTH U KOHCprKTHBHOﬁ 6630HaCHOCTM SHaHHﬁ " COOpy)KeHPIfI 3a CUeT HpI/I6HPI)KeHI/I$( peumeTyaThIx KOHC’I‘pyKHI/Iﬁ K UX paCY€THBIM CXEMaM (MOZ[eJ'[SIM) B BUJC
ITApHUPHO-CTEPIKHEBBIX CUCTEM.

KaioueBble ¢10Ba: JIerKre METAJUTHYECKUE KOHCTPYKLUH, 3aMKHYTbIC THYTOCBapHbIE PO, IIEPEKPECTHBIE CUCTEMBI, ONTHMH3ALIHS, PACXO0J] KOHCTPYKIIHOHHOTO
MaTrepHaa, KBapaTHbIe TPYOBI, pPOMOHYIECKHe TPYOBI.
UDC 624.072.2. Marutyan A.S. Optimization of structures made of tubular (notowanych) profiles square (rectangular) and rhombic cross sections.
The article in the general range of modern metal structures with closed bent-welded profiles (shaped tubes) of a rectangular (square) cross-section blocks allocated roofs and ceilings of
cross-type farms «Pyatigorsk». Due to the small size they are conventionally classified as «pocket» and the modules are made with welded nodes. A perspective use of shaped pipes
rhombic cross-sections for further modernization of farms and other cross-lattice structures. It demonstrates quite acceptable accuracy and ease of calculation rhombic cross-sections of
approximate methods. Powered by two new technical solutions lattice structures that improve their technical and economic characteristics. Showed a reduction in consumption
of construction material in the implementation of these solutions on the example of roof trusses, as well as increasing the reliability and structural safety of buildings and structures by
bringing lattice structures for their design scheme (model) in the form of joint-rod systems.
Key words: light metal construction, closed bent-welded profiles, cross-system optimization, the consumption of the material of construction, square tube, pipe rhombic.

QIMHaMMHeCKﬂe pacyeThl
N.C. TAJTAHTOB, nn:k. Cankt-IleTepoyprekuii rocyjapcTBeHHbINH apXHTEKTYPHO-CTPOHTEIbHbIH YHHBEPCHTET
TUHAMMYECKHI PACYET CUCTEM C BBIKJIIOYAIOILIUMUCS SJJIEMEHTAMM B TPOLIECCE KOJIEBAHUMA...39
HOJ’Iy‘IeHBI YpaBHEHUSA KOHB6aHP[I>'[, BO3HHUKAOMUX IIpU 06pI>IBe CBsI3H HJIH 3JICMCHTA B CTep){(HeBOﬁ CHUCTEME, B TOM YHUCIIC, YK COBepHIaIOIHCﬁ KoJIeOaHusl. HPGHHO)KBHO
MOJIEJIMPOBATH TTOTEPIO 3JIEMEHTA JIMOO CKAYKOM YCKOPEHHUH, 100 NpUpalieHueM MOTEHIUAIbHON SHEPTHHU, CBA3aHHBIMU C MTHOBEHHBIM U3MEHEHUEM JKECTKOCTH. [IpuBeieH
MIPpUMEP CUCTEMEI, B KOTOpOﬁ TOTEPS JIEMEHTOB B IIPOLIECCE KoJIeOaHuii YMEHBIIAET BKJIaA AMHAMUKU B 06H1y10 zled)opMaumo CHUCTECMBI.
KiioueBble ¢10Ba: OTeps 3JIEMEHTOB, IIPOrpecCHpyolee oOpyIIeHHe, TMHAMHKA CTEP)KHEBBIX CHCTEM.
UDC 624.075:624.012.45. Talantov 1.S. Dynamic analysis of systems, able to loose elements during vibration process.
The article presents the equations of vibrations emerging due to sudden element or bond loss in bar system. Such equation is also applicable for oscillating systems. It has been suggested to
model element loss using acceleration’s or potential energy’s variation due to sudden change of system stiffness. The example of system where element loss under vibration
decreases dynamic impact on overall system deformation is given. Key words: element loss, progressive collapse, bar system dynamics.

A.l'. TANUH, x.1.1. (OAO«ATOM3HEPronpoexkT», r.Mocksa)
OBOBIIEHUE KOMBUHUPOBAHHOI'O ACUMIITOTUYECKOI'O METOJIA HA 3AJJAYM C JMHAMMYECKUM BO3JEMCTBUEM HA BEPXHEE
CTPOEHHE. Yacrs II: IPUMEP PACUETA HA YJIAP CAMOJIETA...47
Komb6urnposannslit acumnrorraeckuii merox (KAM), paree pa3paboTaHHbIH 11 ceiCMUYECKHX BO3/ICHCTBHIA, 00001IeH Ha CIyJaii TMHAMUYECKNX BO3/IEHCTBHUIA Ha BepXHEe
CTPOEHHUE B TIEPBOI YaCTH HAcToAIIEH MyOauKanuy. B naHHOW yacTH myOaMKaly NPUBOJUTCS MPUMED pacyeTa Ha yJap caMoJieTa U UCCIIEAYIOTCS BBISIBICHHBIE OTINYHS 3TOTO
pacdera OT pacueTa Ha celicMuueckoe B03I[CI>'ICTBI/IC. HpO)leMOHCTpI/IpOBaHBI BCE€ d3Tallbl pacyera 1o KAM: aHanu3 4aCTOTHOrO COCTaBa BO3I[6ﬁCTBI/I}I, HaKOIICHUE MOJaJIbHOT'O
BKJIaZla B JMHAMHUYECKYIO HHEPILUIO U CKOHACHCUPOBAaHHYIO K (inHZ[aMeHTy Harpysky, olnpeaeiicHue nepeaaToqyHbIx (byHKLIPII)’I, pacuer yCKOpeHI/Iﬁ JKECTKOTO Cl)yH[IaMeHTa BO
BpPEMEHH, TOCTPOSHUE CIIEKTPOB ycKopeHuid. CpaBHUBAIOTCS JIBAa BapUaHTa BEIOOPA YaCTOTHI OTCEYEHUS ISl COOCTBEHHBIX YAaCTOT COOPYKEHHS Ha HEMOABMIKHO 3all[EMICHHOM
CI)yHZ[aMeHTe. 1'[01<a3aH0, YTO BKJIaJl BBICOKOYAaCTOTHBIX (I)OpM B ITUHAMHUYECKYIO pCaKIINIO (byHI[aMeHTa HE TaK BCJIMK, KaK IIPUHATO CUUTATh.

KiioueBble c1oBa: JHHaAMHYCCKOC BOSI[CI\/’ICTBI/IC, BBaHMO)leﬁCTBHG COOpy)KeHI/Iﬁ C OCHOBAaHHEM, yaap caMoJIeTa.
UDC 539.3. Tyapin A.G. Extension of the combined asymptotic method for the problems with dynamic loads impacting the upper structure. Part 11. Sample study of the aircraft impact.
The combined asymptotic method (CAM) initially developed for seismic load has been extended for dynamic loads impacting the upper structure in the first part of the present paper. In this
part of the paper the sample aircraft impact analysis is demonstrated. All stages of the CAM calculations are discussed: study of the frequency content of the excitation, accumulating of
modal contribution both to the dynamic inertia and to the load concentrated to the rigid basement, transfer functions, time histories of the basement accelerations, response spectra. Two
variants of the cutoff frequencies for the modes of the fixed-based structure are compared to each other. Contribution of the high-frequency modes to the response of the base is less than it
is usually presumed. Key words: dynamic loads, soil-structure interaction, aircraft impact.

YucneHHbIE METOBL
10.B. TAHACEHKO, un:x. AO«HUI«CTpOoHTEILCTBOY»
PACYET CTPOUTEJIbHBIX KOHCTPYKIU HA CEHCMHUYECKHUE BO3JIEICTBUSI, COOTBETCTBYIOIIME YPOBHIO MP3 (MAKCUMAJIBHOE
PACYETHOE 3EMJIETPAACEHHUE)...56
Hpennomel—!a METOAMKA pacyeTa CTPOUTEIIBHBIX 00BEKTOB Ha CEHCMUYECKHE BOS}IeﬁCTBMﬂ, COOTBETCTBYIOINE YPOBHIO MP3 o aKcejeporpaMmMam. HpnmeHeHMe MCTOJIUKH
MOKa3aHo Ha npuMepe pacuera 30-3TaXKHOTO 31aHU MHOTO(YHKIMOHAIBHOTO IIeHTpa B I'. AHana KpacHomapckoro kpasi, BEITIOIHEHHOTO B JIaAOOpaTOpPUH aBTOMATH3ALNN
uccnenoBanuii u npoektuposanus coopyxenuii (JIAUIIC) HHUUCK um. B.A. Kydepenko. BeinoiHeH aHann3 NpupOIHBIX aKCENepOrpaMm Ul YCTAaHOBIICHUS BUJIA U
apaMeTpoB BOJTHOBOM MOACIIn CEHCMHUYECKOTO BOSHeﬁCTBHﬂ TIpH pacyueTax Ha CEHCMOCTOHKOCTD. HOJ‘[y‘{eHH apaMeTpBhl, HeO6X0]1PIMBIe JUI1 aHaJIn3a B YacTOTHOU 1
BpeMeHHOﬁ 001aCTSAX: KOMITOHEHTBI BEKTOpa yCKOpeHI/Iﬁ TIOCTYNIAaTEJIbHOI'O U POTAallTHOHHOT'O ﬂBH)I(eHHﬁ, OT(I)I/IJ'IBTpOBaHHBIe 10 JUTMHAM BOJIH, KO()(i)CI)I/ILH/IeHTBI JUHAMHUYHOCTH U
HOPMHPOBAHHbIE KOA(QPUIIMEHTHI HHTEHCHBHOCTEH JUIS TOCTYMATENBHOTO M POTAIIMOHHOTO ABWKeHHs. OnpeeneHne NapaMeTpoB CEHCMUYECKOTO BO3ICHCTBUS U aHATTH3
JMHAMIYECKOH PEaKIUH KOHCTPYKIMI 31aHMs IPOU3BEEHBI IPH MOMOIITY OTEYeCTBEHHOTO IporpaMmuoro obecriedenust OJJMCCEN u STARK ES.

KuroueBnble cioBa: pacuer Ha MP3, ceiicMudeckoe JBKEHNE IPYHTA, aKCEJIEPOrpaMMBbI, METOJ] KOHEUHBIX 1eMeHToB (MKD).
UDC 624.048. Panasenko Yu.V. Calculation method of building sites submitted to maximum credible earthquake (mce) level.
A calculation method of building sites submitted to MCE level is given in the article. Application of the method is illustrated by an analysis of a thirty-storeyed multiuse center situated in
Anapa Krasnodar Krai, which was performed by laboratory automation research and design of structures TCNIISK named after V.A. Kucherenko. The natural accelerograms analysis was
done in order to establish the type and parameters of the wave seismic action model for seismic stability calculations. The parameters which are necessary for the analysis in frequency and
time areas were obtained, such as the components of translational and rotational movements acceleration vector, filtered by wave lengths, the dynamic factors and the normalized ratios of
the intensities for translational and rotational movement. Determination of earthquake action parameters and analysis of structures dynamic response were made using Russian
software ODYSSEY and STARK ES.
Key words: calculation on MCE, seismic ground motion, accelerograms, finite element method (FEM).



B.JI. XAPJIAHOB, a.1.1., C.B. XAPJIAHOBA, k.1.H. (Boar['ACY, r.Boarorpax)
YHUCJIEHHBIA METO/ HHTEI PHPOBAHMSI HEJIMHEMHBIX TA®OEPEHIMAJIBHBIX YPABHEHUM 3AIAY CTPOUTEJIBHOM MEXAHUKMN...62
Mmuorue 3aga9n CTpOPITeJ'II;HOﬁ MCXAaHHUKHU OIIUCBIBAKOTCA OGBIKHOBCHHBIMI/I Z[I/I(i]cbepeHI_II/IaJ'ILHBIMI/I YpaBHEHUSAMH BTOPOTO MOPAIAKA. CIOZ[a OTHOCATCA 3a1a49 TUHAMUKH
COOpy)KeHHﬁ, yCTOﬁ‘IHBOCTPI, 1/13r1/16a 6an01<. Kak TMIpaBUIO, MATEMATUIECCKUE MOACIIN 3TUX 3a4a4 IPEACTABIIAIOTCA JIMHCHHBIMUA [II/I(I)(bepeHHI/IaIIBHBIMI/I YPaBHCHUSMHU. OI[HaKO
BO MHOTHX CIIy4asix HaOII0aeTCs HeTMHEeHHas 3aBUCHMOCTh MEXKIy KOMIIOHEHTaMH ypaBHeHHs. PaccMoTpeH MeTon perieHust auddepeHnaabHOro ypaBHeH s, OCHOBAHHBIH
Ha 3aMCHE HEIIMHCHHBIX YJICHOB HUHTETpaIaMy OT UX IIPOU3BOJIHBIX.

KiioueBble cj10Ba: ,z[mbcbepeHuHanLHoe YpaBHCHUE, He.TIPIHeﬁHOCTI;, JUHAMHKa, yCTOfI‘IHBOCTL, METO KOHECYHBIX DJIEMEHTOB, YHCJICHHOC HHTECTPHUPOBAHUE.
UDC 624.042.8. Harlanov V.L., Harlanova S.VV. Numerical method of integration of nonlinear differential equations of problems of engineering mechanics.
Many problems of structural mechanics are described by the ordinary differential equation, the mi of the second order. This includes dynamics of structures, stability, bending of beams. As
great-however, mathematical models of these problems are submitted to linear differential equations.However, in many cases there is a nonlinear dependence between the components of the
equation. The method of solving differential equations, based on replacing the nonlinear terms by the integrals of their derivatives.
Key words: differential equation, nonlinearity, dynamics, stability, finite elements, numerical integration.

Hopmuposanne
O.M.IIOHOMAPEB' k.1.H., A.B.IIECTPULKUI un:k., A.B.JIOTBUHOB unzx. ‘AO«HUI«CTpoutenbereo», “2000«T/ Bpaep»
TPEBOBAHMSA MO OBECIIEYEHHIO OTHECTOMKOCTH CTEH M ITEPETOPOIOK M3 KPYITHO®OPMATHBIX KEPAMUYECKHX KAMHEA...66
IIpuBeeHbl OCHOBHbIE IPOTHBOIOKAPHBIE TPEOOBAHUS K IPOSKTUPOBAHUIO 31aHUH U COOPYKEHUH. YKa3aHbI BUJIbl IPEJIEIIbHBIX COCTOSIHUM CTPOUTENILHBIX KOHCTPYKLIUH 110
OTHECTOMKOCTHU — Hecymas ciocoOHocTs (R), nenoctrocts (E), Temnonzonupyromas ciocodHocTs (I). OTMedeHb! KOHCTPYKTHBHEIE TPeOOBaHUS UL IPOSKTHPOBAHUS U
BO3BE/ICHUsI CTEH 3/IaHUI U3 KPYMHO(POPMATHBIX KepaMUYEeCKHX KaMHell. [IpuBeaeHb! TaOUIbI ¢ yKa3aHHeM MHHHUMAIbHOM TOJIMHBI KJIAJKH CTEH U3 KPYIHO(POPMATHOTO
KEepPaMUUYEeCKOro KaMHs € MPEeIoM OrHECTORKOCTH O Pa3iIMYHbIM KpuTepusiM. OTMedaeTcss HeOOX0AUMOCTh OLIEHKH OMHECTOWKOCTH KOHCTPYKLM M, BO3BOAUMBIX U3
KPYMHO(pOPMATHOTO KEPAMHIECKOTO KaMHSL.

KutroueBble ci10Ba: KpynHO(pOPMATHBIH KepaMUYECKHIT KaMEHb, KIIaJIKa, 0XKapo0e30MacHOCTb, NPE/EN U KPUTEPUH OTHECTOMKOCTH, HECYIIIUE M HEHECYIIHE KOHCTPYKLHH,
MyCTOTHOCTB, 000rpeBacMble i HEOOOTPEBaEMBbIE TIOBEPXHOCTH.
UDC 691.42:699.812.2. Ponomarev O.1., Pestritsky A.V., Logvinov A.V. Requirements for fire resistance walls and partitions in largeformat ceramic stones.
The article presents the main fire protection requirements for buildings and structures” design. The types of limit states of building structures for fire resistance are indicated — the bearing
capacity (R), integrity (E) and insulating ability (I). The construction requirements for the design and erection of walls of buildings from large-format ceramic stones are given. There are
tables indicating the minimum thickness of masonry walls from large-format ceramic stone with fire resistance limit in accordance to different criteria. The article underlines necessity of
assessment of fire resistance level for structures constructed from large format ceramic stone.
Key words: large format ceramic stone, masonry, fire safety, limit and criteria of fire resistance, load-bearing and non-bearing structures, voidness, heated and unheated surfaces.

B nomornb 0poeKTupoBIuKy
W.M.BEJSIKOB 1.1.1.,npod., M.I.LI'YKOBA®,k.T.H., M.M.®APPEJIb k.T.H., L.IO.KOHSIIIWH" ux.,
C.H.APOBOI k.T.1.,1po ., ‘AOHUI«CTponTebcTBo»,2XaphKOBCKHIi HAIMOHAILHBI YHHBEPCUTET CTPOHTENLCTBA H APXUTEKTYPhI
CJIOKHBIE BAPUAHTHI YCUJIEHUS CTPOIMAJIBHBIX ®EPM KOHCTPYKIUI MOKPHITHS IPOU3BOICTBEHHBIX 3JJAHHUIA...70
Paccmotpens! 1Ba 00beKTa: CTPOIUIbHBIE (PePMBbI IIOKPBITHS IIEYHOTO MIPOJIETa MAPTEHOBCKOT'O 11eXa TaraHporckoro MeTaJulypruueckoro 3aBoja U CTPONUIbHbIE (hepMbl
TIOKPBITHS OTACIICHUS ITIOAJ0HOB LI€Xa Nel XOpOHIeBCKOFO 3aBoJa )KeJ'IeSO6eTOHHLIX I/[3[I€J'II/[I\/'[ C BBISIBJICHHBIMU ITOBPEKIACHUSIMU. HOKaBaHO, 4qTO B 00060 CJIOKHBIX CliydasaXx
HOBpe)KZ[eHI/Iﬁ TIpH JKEJIaHUU WIN H€06XOHI/IMOCTI/I COXpPaHUTh CYHICCTBYIOIINE KOHCTPYKIIUU HHKEHEPBI KOHCTPYKTOPBI MOTYT HalTH panMOHAJIbHBIC PEIICHUS,
MOJKPEIUICHHbIE YOS UTEIbHBIMU PACYETAMH [IPU YCIOBHH, YTO BBIOJIHAEMBIE PaOOTHI 110 IPEIUIOKEHHBIM CII0cO0aM YCHIeHHs OyIyT COOTBETCTBYIOILEro KauecTsa. [1pu
TAKOM ITOAXO0JIE MOXKET GI;ITI; CYHUIECTBEHHO ITOBBIIICHA HECYIIIAsT CHOCOGHOCTB DJICMCHTOB KOHC’I‘pyKI_II/Iﬁ npu 3HAYUTEIIBHON SKOHOMUHU CpE€ACTB U MAaTEPHUAJIOB 110 CPABHEHUIO C
peICHNEM AEMOHTUPOBATH U 3aMEHATH ITOBPEKACHHBIC KOHCTPYKIUH.

KuroueBbie ciioBa: o0cie10BaHUE, TEXHUYECKOE COCTOSHUE, HECYLIME CTPOUTENbHbIE KOHCTPYKIMH, CTPOIIMIIbHBIE ()ePMBI, TOKPBITHS POM3BOICTBEHHBIX 3[[aHUMH, YCUIEHHE
KOHCTPYKIH#, HeCyIasi ClIocOOHOCTh, KO3(D(HUIUESHTHI UCTIOIb30BaHMUS, CEUCHHM, SITFOPHI MOMEHTOB, HOPMaJIbHBIC CHJIBL.
UDC 624.072.2.014. Vedyakov I.I., Gukova M., Farfel M.1., Konyashin D.Ju., Yarovoy S.N. Enhance roof trusses of structural coverage industrial buildings by using unusual methods.
Survey work was conducted for the purpose of determining the technical condition of load-bearing building structures, in particular roof trusses covering industrial buildings, with
Recommendations on strengthening of structures and with Conclusions about the possibility and conditions of further operation of buildings. The article considers identified damage two
objects: the span trusses coating Furnace of Taganrog metallurgical plant and the trusses coating Department of the pallets of Khoroshevsky concrete products plant No. 1.1t is shown that in
a particularly difficult cases of damages, if you want or need to keep the existing design, engineers can find unusual solutions, with the supported by calculation and appropriate quality of
work. With this method can be substantially increased load-bearing capacity of structural elements with considerable savings and materials in comparison with the solution of removing and
replacing damaged structures.
Key words: The surve, the technical condition, load-bearing building construction, he roof truss columns industrial buildings, strengthening of structures, bearing capacity, usage ratios of the cross
sections, plot points, normal force.

N 2 3a 2016rox
Pacuérel Ha 10 )OYHOCTH
B.M. BOHJIAPEHKO", 1.1.H., npog., A.B. BOPOBCKHUX?, n.1.1., npo¢. ‘HUHUC® PAACH, MI'CY, r.MockBa
HUHTEI'PAJIBHBIE OHEHKH )KECTKOCTH KOHCTPYK[II/II?I B TEOPUMU KEJIE3OBETOHA. Yacts II....2
CraTbs SBIsSETCS TIPOAOJDKEHUEM YaCTH I, TI€ penracTcs 3agada OIIEHKH COIIPOTUBIICHUSA )Ie(i)OpMI/IpoBaHI/I}O )KeHe306€TOHHLIX KOHCprKHPII)’I B aHHSOTpOHHOﬁ, HeHMHeﬁHOﬁ,
HepaBHOBeCHOﬁ, HHCCHHaTHBHOﬁ TIOCTAaHOBKE C YUETOM BJIMAHUS KOPPO3HOHHBIX HOBpe)I([IeHPIﬁ. YpaBHeI—me CHUJIOBOI'O COIIPOTHUBIICHUS 66TOHa TIpA HAarpY>XEHUHU 3aITUCBIBACTCA
B BUJIE TPEX ClIaraeMbIX: OTHOCUTEIILHOI MTHOBEHHOH JiepopMaliiy yIpyrocT, OTHOCUTEIbHOH JiepopMariun ObICTpOHATEKAIOIIEH OI3YyYECTH, PEXKUMHO HAKaIUBAEMBIX
OTHOCHUTEIBHBIX JieopMaIliuii monsydecTn. MceneoBano pacipeneneHne COXpaHeHHs HICXOIHBIX XapaKTEePHUCTHK CHIIOBOTO CONpOTHBIIEHNs. Bo BTOpOii acT nccnemyercs
)Ke.]'[e306eTOHHBH\//I HSFH6aeMBH7[ 6pyC I[eMOHCTpI/Ipy}OTCSI HWHTErpaJIbHBIC OLICHKH. I[I/ICerTHLIe CI)yHKIH/H/I KECTKOCTH U IOAATIIMBOCTH IJIST OTACIBbHBIX YYaCTKOB 6pyca
aNIpPOKCUMUPYIOTCS OOLUIMMHU (YHKIUSIMHE, YTO JAAeT BO3MOXKHOCTD IIPSAMOT0 IIPUMEHEHHUS U3BECTHBIX CIIOCOO0B pacyeTa CTATHIECKU HEONPeIeUMbIX CHCTEM.

KroueBble c10Ba: 5xelIe300€TOHHEIN Opyc, KOPPO3HOHHBIE TIOBPEXACHNUS, HHTETPAIBHBIH MOIYIIb Te(OpMAIUH CXKATOH 30HbI, (PyHKINS HOJATIIHBOCTH.
UDC 539.3; 624.011. Bondarenko V.M., Borovskih A.V. Integral calculations of structure stiffness in the theory of reinforced concrete. Part I1.
This article is a continuation of part I, where the problem of estimating the resistance to deformation of reinforced concrete structures in anisotropic, nonlinear, nonequilibrium, dissipative
conditions is being solved considering the influence of corrosion damage. The equation of the power of concrete resistance at loading consists of three items: relative instant elastic
deformation, relative deformation of rapid impingement creep, regime heating relative creep deformations. The distribution of retention of the original characteristics of power resistance is
studied. The second part investigates reinforced concrete bent beam. The integrated assessment is demonstrated. Discrete functions of stiffness and flexibility for separate sections of the
beam are approximated by common functions that enables to use directly the known methods for statically indeterminate systems.
Key words: reinforced concrete beam, corrosion damage, integral modulus of deformation of compressed zone, flexibility function.

n.n. BE)IHKOBl, A.T.H., npo¢., M.H. FYK'OBAl, k.T.H.,, C.H. HPOBOﬁZ, K.T.H., Ipo. 1IIHI/II’ICK uM.B.A.Kyu4epenko (AO HUILI «CTpoutenbcTso»), r. Mocksa,
2XapbKOBCKHIi HAIMOHAILHBI YHHBEPCHTET CTPOMTEILCTBA M APXUTEKTYPHI....7
IKCIUIYATAMOHHAS TPUTOJHOCTH METAJITMYECKUX JIBIMOBBIX TPYE IEYEM LEXA Nel OAO «TATMET» NOCJIE AJTATEJBLHOT'O CPOKA IKCIUIYATALMA
an/IBeI[eHBI MaTepualibl O HAAC)KHOCTH U BKCI'IJ'IyaTaHHOHHOﬁ TPUTOAHOCTH ITATH METAIIIMYECKUX JBIMOBBIX pr6 BBICOTOM 25 M CEKIIMOHHBIX neueit Ne4u 5 pr601'[p0KaTHOF0
nexa Ne 1 OAO «TaraHporcr(m?l MeTaJ'IJ'[prH'-{eCKI/Iﬁ 3aBOI» IMOCJIC MIATUACCATHIIETHETO CPOKA SKCITyaTalluH. OmnucaHbl ne(i)ek"rm 1 IIOBPEKIACHUA METAINIMYECKUX N
JKeNe300€TOHHBIX KOHCTPYKIMI TBIMOBBIX TPYO, MPUBENCHBI JaHHBIE O pacyeTe ¢ y4eTOM KOPPO3HOHHOTO H3HOCA U TMOBPEXKICHUH, JaHbl PEKOMEHJALIMH 110 PEMOHTY U BBIBOBI
I10 IPUT'OJHOCTH K JI[aJ'lLHeﬁHJeﬁ OKCIUTyaTalluH.

KuroueBsle ci1oBa: MeTauimyecKkue TpyObl, METANTMYECKUE ONOPHI, 00CIIeJOBaHIE, YCTOHYHBOCTD, KOPPOSHOHHBIN H3HOC, MOBPEKICHHMSL.
UDC 624.072.2.014. Vedyakov I.1., Gukova M.1., Yarovoy S.N. Reliability and fitness operational metal pipes tube furnaces tube_rolling shop Nel «Tagmet».
In this article showing materials of reliability of at operation fitness five metallic smoke pipes height 25 m furnace Ne4 and 5 tube rolling shop Nel of OJSC «Tahanrog metallurgical plant»
after 50 mountain term of operation, described defects metal and reinforced concrete structures smoke pipes, showing data at calculation with corrosion and injurious, repentance
recommendations of repair and conclusions on fitness future for operation.
Key words: metal pipes, metal supports, inspection, stability, corrosion damage.



3.5. EJTEHULKHUM, k.1.1. (000 ([ n06anT3HKCHHKMHUPUHT», T. Camapa)
PACYET NIPOYHOCTU CTEHKH BEPTUKAJIBHBIX HUJINHAPUYECKHUX CTAJIBHBIX PE3EPBYAPOB BOJIBILIOT'O OBBEMA...12
HpI/I TIOMOIIY IMOCTPOCHHOT'O TOYHOI'O aHAJIMTUYECKOI'0 PEHICHUSA UCCIEAYETCA IMPOYHOCTh CTCHKU BEPTUKAJIBHBIX MUJIHHAPUYICCKUX CTAIIBHBIX PE3EPBYapOB 60J'II)I]_IOI‘O O6”I>€Ma.
AHaM3MupyeTcsi MPAaBOMEPHOCTh YBEIUUYCHHS B IIOCIEIHUX PEAAKIIHAX POCCHHCKUX CTAHIAPTOB MAaKCUMAIIBHO JIOMyCTUMOr0 obbeMa xpanenus ¢ 50000 go 120000 m3. C
MOMOLIBIO YHCIICHHBIX PACYETOB IT0KA3aHO, YTO ISl BEPXHUX MOSICOB IPHUMEHEHHE ACHCTBYIOIIMX HOPM JAeT U3JHILIHUHI 3arac NpodHOCTH. [Ipy 3TOM /uis HYKHEro mosica
pe3epByapoB 60.]1];]].[01“0 OGBeMa HOPMAaTUBHOEC YCJIOBHUEC IPOYHOCTH HE BBIMTOJIHACTCS. HpOI/IBBOIII/ITCH KOppeKIHsa paCu4€THBIX COOTHOIHCHHﬁ, YCTpaHArOIast BBISIBJICHHBIC
HECOOTBETCTBUSL.

KioueBble c10Ba: CTAILHOW pe3epByap, HMIHHAPHYECKast 000JI09Ka CTYIIEHYaTO-IEPEMEHHOMN TOIIINHEI, KpaeBoi 3 deKT, HOpMaTHBHOE YCIIOBUE IIPOYHOCTH.
UDC 624.074.4:539.3. Elenitsky E.Ya. Strength calculation of the shell of large vertical cylindrical steel tanks.
By means of the constructed exact analytical solution of the strength of shell of vertical cylindrical steel large tanks is investigated. Legitimacy of increase in the last editions of the Russian
standards of the most admissible volume of storage from 50000 to 120000 m3 is analyzed. By means of numerical calculations it is shown that for the top courses application of existing
rules gives excessive margin of safety. But for the lower course of large tanks the standard strength condition isn’t satisfied. The correction of design formulas eliminating the identifiable
discrepancies is made.
Key words: steel tank, cylindrical shell of step and variable thickness, boundary effect, standard strength condition.

A.A.TIOKYCAEB? acn., M.B.IUABBIKMHA?, k.1.1., B1.W. KOJIYYHOB?, a.T.H., npog. ‘Mockosckmii rocy/1lapcTBeHHbI yHUBepCHTeT myTeii coodmenus, r.Mocksa,
“HaumonasibHblii ABHAMOHHBII yHUBEpCHTET, I.Knen
PACYET PACCTOSIHUA MEXKAY MPOCTPAHCTBEHHBIMU TPEHIMHAMHU U IUPUHBI UX PACKPBITHUS B )KEJIE3OBETOHHBIX KOHCTPYKIUAX ITPU KPYYEHUU C
U3rMBOM (Cuayuaii 1)....20
PaccMmotpeH crioco6 pacuera pacCTOSHUS MKy IPOCTPAHCTBEHHBIMH TPEIIMHAMY U LIMPHHBI X PACKPBITHS B )KEIE300€TOHHBIX KOHCTPYKLUHUSX IPH KPYYCHUH C H3THOOM
(cimyuaii 1 — cxxaras 30Ha O€TOHA pacIoNOXKEeHa Y BEPXHEH I'PaHy kene300eTOHHOM KOHCTPYKIMHK). [TosryueHbl aHaIMTHYECKUE 3aBUCUMOCTH JUIsl HAXOXK/ICHUS] BHYTPEHHHUX
yCMHPIf/'I, BO3HUKAIOMINUX B IBYX 0JI0Kax: OTCEKAEMOM CEYCHUEM, ITPOXOIAIIUM B KOHIIE H’pOC’I‘paHCTBeHHOﬁ TPEIINHBIL; 06pa3y€MLIM cnnpaneoﬁpasHoﬁ TpeHII/IHOﬂ "
BEPTHKAJIBHBIM CEUCHUEM, TIPOXOJIAIIMM MO CKATOM 30He OETOHA uepe3 KOHell ()pOHTa NPOCTPAHCTBEHHOM TPEIIHHBI. [IpoeKIHs OmacHOi MpOCTPaHCTBEHHO TPEIINHBI
OTBICKUBACTCSI KaK (DYHKLHSI MHOTHX IIEPEMEHHBIX U HMEET YEeTKYIO (PU3HUYECKYIO HHTEPIPETALHUIO B BUIE MHOKECTBA IPOCTPAHCTBEHHBIX CEYCHHH, HA PAaBHOBECHE KOTOPBIX
BIIUAIOT ITapaMETpPhI, BXOAAIIUE B COCTABJICHHBIC YPaBHCHU . Cpe,[[I/I 9TOr0 MHOKECTBA CEYCHUM HaﬁHCTCﬂ " TaKoO€, KOTOpOMY 6y,ueT COOTBETCTBOBATh MaKCUMaJIbHas MIUPHUHA
PaCKpBITHS IPOCTPAHCTBEHHBIX TpeIlH. [[poBeAeHHbIH aHAIN3 MOKA3bIBACT, YTO JIsl ONPEICIICHHUS ACHCTBUTEIBHOIO HAIPSDKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS
JKEJIe300ETOHHBIX KOHCTPYKIMiT BO3HUKAET HEOOXOIUMOCTh B HATMYHMH MOJHON KapTHHBI TPEIIUHOOOPAa30BaHMUs B IIPOLIECCE HArPYKEeHHs. PacCMOTPEHBI HE TOJIBKO Pa3inyHbIe
YpOBHHU TpeH_II/[HOO6pﬁ30BaHI/I$[ MPOCTPAHCTBEHHBIX TPCIINH, HO U ITIOCTPOEHBI (l)OpMyJ'IbI JJIsT OTIPENECTICHUA paCCTO}IHI/IfI MEXIOYy HUMU. I[J'[ﬂ TIOJTYYEHU A MOJTHOM KapTHUHBL
Pa3BUTHS ¥ PACKPBITUSI IPOCTPAHCTBEHHBIX TPELLMH BbIICJICH IPEJICTAaBUTENbHBIA 00BEM U3 )KEJIE300€TOHHOM KOHCTPYKIIMHU B BUJIE PACUETHON CXEMbI BTOPOTO U IMOCIEIYIOLINX
ypoBHel. Onupasch Ha HOCTPOSHHYIO PACYETHYIO CXEMY, TOJIy4EHbl YPAaBHEHUS /ISl ONPE/ICNICHUS PACCTOSIHUS MEXy IIPOCTPAHCTBEHHBIMH TPELIMHAMU Pa3JIMYHbIX BUIOB U
INMUPUHBI UX PACKPBITUSA.

KiioueBble cJ10Ba: »e1e3006TOHHbIE KOHCTPYKINH, KPy4eHHE C M3rHOOM, COIPOTUBIICHNE, HAPSHKEHHO-1e(h)OPMUPOBAHHOE COCTOSIHHE, TPOCTPAHCTBEHHAS! TPEIMHA, BHYTPCHHUE
ycnnust, CEYCHUE, PaCCTOSTHUE MEXY TPCIMHAMH, IMHPUHA PACKPBITUS IIPOCTPAHCTBECHHBIX TPCIIUH.
UDC 624.012.045. Pokusaev A.A., Shavykina M.V., Kolchunov V.I. The calculation of the distance between the spatial crack and width of their disclosure in the reinforced concrete
constructions at torsion with bending (Case 1)
It is considered the settlement method of calculating the distance between the spatial width of cracks and their disclosure in reinforced concrete constructions that operate on torsion with
bending (case 1 — the compressed concrete area is located at the upper facet of the reinforced concrete construction). It is received the analytical dependences for finding the internal forces,
appearing in two blocks: cuts off section at the end of the spatial cracks; formed by a spiral fracture and vertical cross-section passing through the compressed zone of concrete through the
end of the front space of the crack. The projection of the spatial dangerous cracks sought as a function of many variables, and has a clear physical interpretation of a plurality of spatial
sections, on the balance of which affect the parameters in the equation of. Among this set of cross sections and there is one that will match the maximum width of the opening spatial cracks.
The analysis shows that to determine the actual stress-strain state of reinforced concrete constructions it is necessary to have a full picture of cracking during the loading. It is considered not
only the different levels of spatial fracture cracks, but also the formulas are constructed for determining the distances between them. For obtaining a full picture of the development and
opening of space allocated cracks representative volume of the concrete construction in the form of a design scheme of the second and subsequent levels. The equations are based on the
construction calculation scheme, and considered for determining the spatial distance between the cracks of various kinds, and the width of their disclosure.
Key words: reinforced concrete constructions, torsion with bending, resistance, stress-strain state, spatial crack, internal forces, cross-section, the distance between the cracks, opening width of spatial cracks.

JluHamuyeckue pacy€Tbl
I'.T. BYJIBIYEB, 1.1.H., npo¢. MockoBcKuii TexHOJIOrH4Yeckuii yuusepcuter MUPOA

JTMHAMHWYECKOE PA3PYIIEHUE MAJIODTAKHBIX CTPOEHUM ITPU PA3JIMUHBIX TUITAX ®YHIAMEHTOB....30
PaccmaTpuBaercs mporece pa3pyuieHus MOJIbIX IPSMOYTOJIbHBIX KOPOOOB € MEPEropoiIkaMy M BBIPE3aMH, COOTBETCTBYIOIIMMH HEPETOPOIKAM U OKOHHBIM U IBEPHBIM IIPOEMam
MAaJIOTAXHBIX COOPYKEHUH, O/ ACHCTBHEM TPEYTOJbHOTO UMITYJIbCA, IMUTUPYIOIIEro CeHCMUYecKyto BoJHY [1]. MaTtepuan KopoOoB MpeanonaraeTcsi OTHOPOJHbIM,
H30TPOITHBIM U YIIPYT'OBA3KOIUIACTUIECKUM. OcHoBaHne KOpO60B TIOKOUTCA Ha CINIOITHBIX (byHZ[aMeHTaX, H3TOTOBJICHHBIX U3 MAaTCPHAJIOB C APYTUMHU cBoiictBamu. KoHTakT
(YHIAMEHTOB C TPYHTOM MPEIIIOIAraeTCs BHHKICPOBCKHIM C MEPBBIM KOI(D(OUIIHEHTOM MOCTENH, O0KOBBIE, BEPXHSIS i BHYTPEHHHE TOBEPXHOCTH KOPOOOB CBOOOTHBI OT
HanpspkeHuil. BokoBbIe TOBEpXHOCTH (hyHAaMEHTOB TaKKe CBOOOIHBI OT HaNpshKeHHH. OnpenesnsioTcsl MUHUMAJIbHBIE HAMPSHKEHHS, pa3pyIlaloNnie 3J[aHie HIIH €ro
(yHIaMEHT, IPOBOANTCS aHAIIH3 PE3YJIbTATOB MOIEIHPOBAHUS H 00CYKIAIOTCSI BO3MOKHOCTH JTAJIBHEHINIET0 YCOBEPIIEHCTBOBAHNS MOJISIH M METOIa.

KiroueBble €/10Ba: 4NCIEHHOE MOJEIMPOBAHKE, JMHAMHUKA U Pa3pylIEHHE COOPYKEHHUH, celicMUIeckne Harpys3Ku.
UDC 5.393. Bulychev G.G. Dynamic destruction of low constructions at various types of the bases
In this paper the process of destruction of hollow rectangular boxes with parting walls and excisions in walls which correspond to parting walls and windows and doors openings of low
constructions, under activity an triangular impulse imitating a seismic wave is considered. The material of boxes is supposed homogeneous, isotropic and elastoviscoplastic. The base of
boxes rest on the solid ground made of material with other properties. Contact of the bases to a soil is supposed as Vincler with the first coefficient of bed, lateral, upper and interior surfaces
of boxes are free from stresses. Lateral areas of the bases also are free from voltages. The minimum voltages destroying a building or its base are spotted, the analysis of results of modelling
is carried out and possibilities of the further betterment of a model and a method of spatial characteristics are considered.
Key words: numerical modelling, dynamics and fracture of buildings, seismic loads.

WM. UBAHYEHKO, 1.7.1., npod. (MI'YIIC MUIT)
COBMECTHBIE KOJEBAHUS JIBYXIIYTHBIX MOCTOB, MOJAEJUPYEMbIX TOHKOCTEHHBIMU CTEPKHSIMU, U JKEJE3HOIOPOKHBIX COCTABOB HA BCM...36
HpennaraeTcs{ YHUCIEHHBIA METO UCCJICAOBAHUA COBMECTHBIX KoJIeOaHmi JBYXIYTHBIX IIPOJICTHBIX CTpOCHI/Iﬁ MOCTOB IIPH UX B3aHMOHCﬁCTBHH C BBICOKOCKOPOCTHBIMHU
COCTaBaMH. PaCCMa’I‘pI/IBaeTCﬂ TiornepevyHas U BEpTUKaJIbHasl JUHaAMHUKa ITOABUIKHOI'O COCTaBa. HyTB Ha IPOJISTHOM CTPOCHHUH U BHE MOCTaA 3aMEHSCTCS yIIPYTro-BA3KUMHU
JIMHEHHBIMH M HEJTMHEHHBIMH 3JIEMEHTaMH, Ka)XKIbIi BaroH COCTaBa MOJICITMPYETCS] MEXaHWIECKOW cHcTeMOi ¢ 25 crenensiMu cBoboasl. [Ipennaraercs Metoaunka,
Y4YuThIBarOMIasi, Kak TOPU30HTATIBHBIC M BEPTUKAJIbHBIC HEPOBHOCTH MPHU PA3MEIICHUU PEIIBCOBOT0 MYTH, TaK U MONIEPEYHOC CMCIICHUAC KOJIECHOM TIapbl OTHOCUTEIIBHO
HWHEPTHOI'O peiibCca € Y4ETOM CHJI IICEBAOCKOJIBKEHUS ITPHU BUIITHUN KOJIECHBIX Map.

Kiouessble ci1oBa: KonebaHus JABYXITYTHBIX MOCTOB, OoKOBast JAVHAMHKa, CKOPOCTHBIE COCTaBbl, TOHKOCTEHHBIC CTEPIKHU C OTKPBITHIM U 3aMKHYTBIMHA l'lpOd)I/IJ'ISlMI/l, HIaroBBI€ NIPOLENYPBI, CHUIIBI
TICEB/IOCKOJIBXKCHUS .
UDC 624.07.534.1. Ivanchenko I.1. Joint vibrations of two-track bridges, simulated by thin-walled rods and high-speed trains
The article proposes numerical method to study joint vibrations of two-track bridge superstructures under their interaction with high-speed trains. Transverse and vertical dynamics of
railway vehicles is analyzed. The railway of superstructure and out of bridge is replaced by viscoelastic linear and nonlinear elements, each wagon of the train is sim ulated by the
mechanical system with 25 degrees of freedom. The article describes the method which takes into account both horizontal and vertical roughness while placing the track and transverse
displacement of the wheelset in relation to inert rail with pseudo sliding forces while wheel pairs wiggling.
Key words: vibrations of double-track bridges, lateral dynamics, high-speed trains, thin-walled rods with open and closed profiles, step-by-step procedure, pseudo sliding forces.

A.I'. TAIINH, a.1.H. (OAO «ATOMIHEPrompoexT», r. Mocksa)

OBOBIIEHUE KOMBUHUPOBAHHOI'O AC!/IMHTOTMHECKOFO METOJA HA 3AJAYU C JMHAMUWYECKHUM BO3JEMUCTBUEM HA BEPXHEE CTPOEHHUE. Yacrs I11:
OLEHKA KOHCEPBATHU3MA POJIEEBCKOU MOJAEJIN AEMII®UPOBAHMUS ITPU PACUETE HA YJIAP CAMOJIETA....44

Kom6unupoBanusiii acumnrornueckuii meton (KAM), panee pa3paboTaHHbIIH 715 CEHCMUYECKUX BO3ACHCTBUIA, 0000IIEH Ha Clyyail JMHAMUYECKUX BO3ICHCTBUI Ha BEpXHEE
CTPOCHHUE B TIEPBOI 4aCTH HACTOAIIEH MyOauKanuy. Bo BTOpoii 4acTh MpoBeIeH pacuyeT COOPYKEHHUS Ha yap caMolleTa ¢ UCIIOIb30BaHHEM B COOPYKCHUU MaTEPUaIbHOTO
nemnupoBaHus. PacueTsl B 4aCTOTHOM JIHaNa30He MO3BOJISIIOT BOCIIPOM3BOAUTE PA3INYHbIE METO/IBI pacueTa BO BpEMEHHOM JIHANa30He M CPAaBHUBATH PE3yIbTaThl MEXIY
co0oii. B naHHO# yacTn myOnuKanuy UCCIeAyeTCs KOHCEPBATH3M PAJICEBCKON MOJIENH AeMII()UPOBAHUS ISl COOPYKEHHUS. ITa MOJIENb YacTO MCHOJIB3YETCs B pacueTax
PeaKLK COOPYKEHHS Ha yJap camojieTa B MpsIMOM BpeMeHH. Kak n3BecTHO, paseeBcKas MOJIENb 3aHmKaeT AeMnpupoBanue no popmam, COOCTBEHHBIEC YaCTOTHI KOTOPBIX
JIe)KaT BHYTPH 3aJaHHOTO HHTEPBaJa YacTOT, M 3aBbIIIACT AeMI(pUPOBaHUS 110 (OpMaM, COOCTBEHHBIE YAaCTOTBI KOTOPBIX JISKAT BHE 3TOro auana3ona. CrieKTphbl YCKOPEHHH Ha
JKECTKOM (DyHIAMEHTE COOPYKEHHS C PAJICEBCKUM JIeMIT(HPOBAHUEM CPABHUBAIOTCS C PE3YJIbTATAMHU PAacieTa, B KOTOPOM AEMII()UPOBAHKUE B COOPYKCHUH 33aJaHO
MaTepUalIbHbIM.

KioueBble cjioBa: JAUHAMHYCCKOC BOSHCﬁCTBHE, BSaHMOHCfICTBHe COOpy)KCHI/Iﬁ C OCHOBAaHHEM, HCMHCI)I/I].)OB&HPIC B COOPYKE€HHH 110 MOACITA Pones.

UDC 539.3. Tyapin A.G. Extension of the combined asymptotic method for the problems with dynamic loads impacting the upper structure. Part I1: Study of the conservatism of the Rayleigh
damping model for the aircraft impact analysis.



The combined asymptotic method (CAM) initially developed for seismic loads has been extended for dynamic loads impacting the upper structure what the first part of this article presents.
In the second part a sample aircraft impact analysis is performed for a structure with material damping. Frequency-domain analysis enables representation of various analytical procedures
and comparison of the results. In this part of the paper the conservatism of the Rayleigh damping model is studied. This damping model is commonly used for the aircraft impact response
analysis by the direct time integration. It is known that Rayleigh model underestimates modal damping for natural modes with frequencies inside a certain frequency interval, and
overestimates modal damping for the modes with frequencies outside this interval. Response spectra for the rigid basement of the structure with Rayleigh damping are compared to those
calculated for material damping in the structure.

Key words: dynamic loads, soil-structure interaction, Rayleigh model of structural damping.

Pacuérel Ha ycTOHYMBOCTD
B.I/I.TPAByllll, akagl.PAACH, a.1.H.,npod., B.I/I.KO.JI‘-IYHOBZ, akal.PAACH, n.T.H., K.O.JIMI/ITPHEBAZ, mmk. ‘Poccniickas akagemus APXUTEKTYPHI M CTPOUTENBHBIX HAayK, T. MockBa,
2 FOro-3ariaiHblii rocy[apcTBeHHbIH yHUBepCUTeT, I.Kypek
YCTOMYHABOCTH CKATHIX CTEPKHEM U3 IPEBECUHBI TP OJTHOBPEMEHHOM ITPOSIBJIEHUHA CAJIOBOI'O U CPEJOBOI'O BO3JAENCTBHUHI...50
Ha ocHose HpHHﬂTOﬁ pCOHOFH‘ICCKOﬁ MOACIN ZLCQ)OPMI/IPOBHHPISI JPEBECUHEBI C BSI3KOU COCTaBHﬂIOH.ICﬁ Kensuna—®doiirra IIOCTPOCHO OMPEACIIAIONICE YPaBHCHUEC IS pacdeTa IPEACIbHOTO
SHAUYCHUS KpI/ITI/I‘ICCKOf/’[ CHIJIBI JJIST CKATOI'0 CTEPIKHSA, ITO3BOJIAIOIICE OTHOCUTEIIBHO IIPOCTO OLICHUBATH PECYPC CONMPOTUBJICHUS TAKUX JIEMCHTOB IIPU OXTHOBPEMEHHOM IIPOSBIICHUN
CHJIOBOT'O COIIPOTHUBJICHU U N3MCHCHHUS ITapaMETPOB aTMOC(i)CpHOFO BOSHGﬁCTBHﬂ. HpCIU'IO)!(CH KpI/ITCpI/II\/'I Z[JIPITCJILHOF[ yCTOI\/'I‘II/[BOCTI/I CIKATOro CTCPXKHA U3 APECBECUHBI IIPU COBMECTHOM
IIPOSBIICHUU ABYX q)aKTopOBZ BJIAXKHOCTH U BPEMCHU HATPY>KCHUS. 10T KpI/ITCpI/Iﬁ OLICHKHU HJ’II/ITCJ’ILHOP’I yCTOf/'[LII/IBOCTI/I CIKaThIX ACPCBAHHBIX CTCp)KHCf[ TIO3BOJISICT OTHOCUTCIIBHO IIPOCTO
OLICHUBATH PECYPC COIPOTUBIICHUSA TAKUX 3JIEMCHTOB IIPU YKa3aHHBIX BOSHCﬁCTBHHX.

KiroueBble ¢/10Ba: cTep:KeHb U3 APEBECUHBI, IVIMTEIIbHAS IPOYHOCTD, BIAXHOCTh, YCTOWYUBOCTD, KPUTHYECKAs CHIIa, pU3MdecKkas MOAEIb.
UDC 624.04.539.376 Travush V.I., Kolchunov V.1., Dmitrieva K.O. Stability of compressed rods made of wood at the simultaneous appearance of power and environmental exposures.
On the basis of the received rheological model of wood with a viscous deformation component built Kelvin-Voigt constitutive equation for calculating the limit of the critical forces for
compressed stem, makes it relatively easy to assess the resistance of the resource elements, while the manifestation of the power of resistance and the impact of changes in atmospheric
parameters. The criterion of long-term stability of the compressed rod of wood at a joint appearance of two factors: humidity and loading time. This measure of the long-term sustainability
of compressed wooden rods makes it relatively easy to assess the resistance of the resource elements in the above actions.
Key words: rod of wood, long-term strength, moisture resistance, critical force, physical model.

YucneHHble pacuérsl
B.1O. IOJISIKOB, a.1.H., npod. (MI'VIIC, MUHT, r. Mocksa)
YUCJEHHOE MOJEJUPOBAHUE B3AUMOJIEMCTBUSI ITOABUAKHOIO COCTABA C MOCTOBBIMHY KOHCTPYKIUSIMHUA [IPU BBICOKOCKOPOCTHOM JIBUKEHUU .54
Ha BBICOKOCKOPOCTHBIX Maructpajiax 0OBIYHO CTpOUTCA 0OJIBIIIOE KOJIUYECTBO MOCTOB, ITYTETIPOBOJIOB M 3CTaKal U3-3a Tpe60BaHPII7I K IIJTaHY TpaccChl. Tlonnas MOJEC/Ib CUCTEMBI «KMOCT —
MyTh — KUK N03BOJISIET PACCUMTAT NapaMeTphbl KoJeOaHUil DIIEMEHTOB CHCTEMBI, TAKUX KaK KOJIeca, TeIeKKH U Ky30B BaroHa, BEDXHEr0 CTPOCHUSI IIyTH H NIPOJICTHBIX CTPOCHUH.
Baxno OLCHUTH (I)HKTOpr JUHAMHYCCKOIro B3al/[M0ﬂel7[CTBMﬂ MEXAY BaroHaMu, MOCTOBBIM ITOJIOTHOM U ITOJIETHBIMHU CTPOCHUSAMU 10 MPOBEACHUA TOJHOMACIITaOHOT 0 HaTypHOro
OKCIIEPUMEHTA UJIK IPOCKTUPOBAHUS. Tlonuas MOJEIb CUCTEMBI «MOCT — ITYTh —3KHUITAX» ABJISACTCA OCHOBOI JUIT METOJA ONITUMAJIBHOI'O IIPOSCKTUPOBAHUS IIPOJIETHBIX CTpOeHPIﬁ.
OrpuuarespHblid U3rudaromuii MOMEHT B OaJIKax BO BpeMs IPOXOXKIEHHS M0€3/1a [0 MOCTY SBJIAETCS OTHOCHTENIBHO HOBBIM (DAKTOPOM ISl IIPOEKTUPOBIIHKOB, IPUYEM TPAJUIIMOHHBIE
METO/IbI pacue€Ta 31€Ch HE ITOAXOJAT.

KinoueBble ciioBa: BBICOKOCKOPOCTHBIC MaruCTpaii, AMHaMUKa MOCTOB, MOJEJIb.
UDC 624.04.539.3. Polyakov V.Yu. Numerical simulationof the rolling-stock and bridges interaction on high speed railroads.
Usually high-speed railways have a lot of bridges, overpasses and flyovers due to the requirements to the railway plan. The complete model of «Bridge — Track — Car» system allows
estimate the parameters of elements’ oscillation such as wheels, car truck and body, railroad track and bridge superstructure. It is important to estimate the factors of dynamic interaction
between the cars, the railway track and the bridge superstructure before a full-scale experiment or design can be carried out. The compete model of the «Bridge — Track — Car» system is a
base of the optimum design method for bridge superstructure. The negative bending moment in the beams during the train motion across the bridge is a rather new factor for designers and
traditional method of design is not suites for this situation.
Key words: high-speed railway, bridge dynamics, model.

Pacuérer Ha HaaC)KHOCTb
B.A. TPOMAILIKHIA, k.1.1n. [[HUMCK nm.B.A.Kyuepenxo (AO HULL «CtpoutenscTBoy), r. Mocksa
0 HEKOTOPBIX METOJIAX BEPOSITHOCTHOI'O PACYETA HAJE)KHOCTH KOHCTPYKIIHUM. Yacrs I....61
PaCCMOTpCHI:I ONpeACICHNUE BEPOATHOCTH OTKa3a METOAaMH YUCIICHHOI'O HHTCTPUPOBAHUA IINIOTHOCTH 6a3I/ICHOT0 BCKTOpa 110 06J’laCTl/l, 3anaBaeM0ﬁ (i)yHKHHSﬁ COCTOSTHUA KOHCTPYKIINH,
CXEMBI ITOCTPOCHUS IIIOTHOCTH 3TOM (pyHKLII/I]/I, a TaKXK¢ HpI/IﬁIII/I)KCHHBIe METOJbI, B OCHOBE KOTOPBIX JICXKHUT BEPOATHOCTHOC HpCO6pa30BaHI/Ie HCXOAHOI'O BEKTOpa B CTaHI[apTHLIﬁ
HOPMaJIbHBIii, IPeoOpa3oBaHue ¢ y4eTOM 3TOro QYHKIIMH COCTOSIHHS, ONpPE/Ie/ICHUE XapaKTePHUCTUKH (MHIeKca) 6e30IaCHOCTH M COOTBETCTBYIOIIEH BEPOSITHOCTH OTKa3a B
npeoOpa30BaHHOM NPOCTpaHCTBE. [IpUBeICHBI HEKOTOPbIE AIITOPUTMBI PACUeTa U IPUMEPbL.

KiroueBsble ciioBa: BEPOSATHOCTh OTKa3a, cnyqaﬁl—mﬁ BEKTOp, d)yHKL[I/IH COCTOSTHHSA, XapaKTEPUCTHKA (MHHCKC) 6C3OHaCHOCTl/l.
UDC 624.012.2.046.69.04. Gromatsky V.A. Some methods of probability calculations Robust design (Part I).
The article gives the definition of the failure probability of using numerical integration of the base vector density for the field specified by function for state of construction, the construction schemes for
the density of this function. The article also proposes the approximate methods, which are based on probabilistic transformation of the original vector in the standard normal one, transformation of the
state function within it. The article identifies the characteristics (index) safety and the failure probability in the transformed space. Some algorithms for calculating and examples are shown.
Key words: failure probability, random vector, function of state, safety characteristics (index).

P.I1. MOUCEEHKO, a.T.H., npod. ToMcKHii rocy1apcTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBII yHUBEpCHTET, T. ToMck

HAYAJIBHASI HAJEXKHOCTbD KEJE3OBETOHHBIX DJIEMEHTOB....66

Teopust HAAKHOCTH CTPOUTEIBHBIX KOHCTPYKIHiT HMEET eIMHOE HayIHOe 00OCHOBAHHE, HO HEIOCTATOK ITOr0 0OOCHOBAHHS COCTOUT B TOM, UTO (JOPMYINPOBKH BXKHEHIINX MOHATHI HE
cofiepKaT TEPMUHBI CTPOUTEIbHON MeXaHUKU. VIHOT1a 9TO NPUBOIUT K HETOYHOCTSIM B pacyeTax. B cTaTbe 1aHO HOBOE ONpesieneHNne HaJeKHOCTH KOHCTPYKIHUI, UMEIOLee YETKUMA
(hu3nuecKuil CMBICT B paMKaX CTPOUTENIbHOM MexaHuKH. Ha OCHOBe onpezienieHns HaeKHOCTH IAHO ONpPEASICHUE HauyalbHOH HaJeXKHOCTH U JOITOBEYHOCTH KOHCTpYKunit. HavanbHas
HaJICKHOCTh JKeJIe300€TOHHBIX 2JIEMEHTOB HE BCEraa obecrieyeHa KOMILIEKCOM KOS(I)(I)P[LU/[CHTOB, HCIOJIb3yEMBIX IO METOAY NMPEAEIBHBIX cocTtosiHui. B crarbe II0Ka3aHo, 4TO
HUCII0JIb30BaHUE HOPMATUBHBIX COHpOTHBJleHP[ﬁ B pacueTax HavyaJbHOMI HaJICKHOCTH JKeJI€300€TOHHBIX 3JIEMEHTOB SIBIISICTCS JOCTAaTOYHO 000cHOBaHHBIM. McIonbp30BaHme Cpeannx
3HAYCHHUIT COMPOTUBIICHUII YBEINUMBACT HAYAIBHYIO HAISKHOCTD, HO IPOTHBOPEYUT HOPMATHBHBIM JOKYMEHTAM I10 PACUETy XKeJIe300eTOHHBIX KOHCTPYKIHIL. B CBsI3U ¢ 3TUM B cTaThe
OTMEUaeTCsl €AMHCTBEHHBII CII0CO0 MOBBILICHUS HA/IOKHOCTH — YBEJINYCHHE COOTBETCTBYIOLINX F€OMETPUUECKHX pa3MepoB. C TOUKH 3peHHs pacuera MPOYHOCTH 3TO YBEJIMUYEHHE pacxoia
MaTepuaia ABJISICTCA U3JIUIITHUM, HO OHO OIIPpaBAaHO pacuy€TOM HAACKHOCTH.

KiroueBble ¢j10Ba: HaYaJIbHAs HAZGKHOCTh CTPOUTENILHBIX KOHCTPYKIHUH, CITy4aiiHble BETMYNHBI, CPE/IHEe 3HAYCHHUE CONPOTUBICHHS MaTepHaia, HOPMalIbHbIH 3aKOH INIOTHOCTH PACTIPEISICHHS
BEPOATHOCTEH.

UDC 624.046.5. Moiseenko R.P. Initial reliability of reinforce - concrete elements

The theory of reliability of building constructions has a single scientific ground, but the lack of this ground consists of that formulations of major concepts do not contain the terms of structural
mechanics. Sometimes it results in inaccuracies in calculations. New determination of reliability of constructions, having clear physical sense within the framework of structural mechanics, is given in
the article. On the basis of determination of reliability determination of initial reliability and longevity of constructions is given. Initial reliability of reinforce - concrete elements not always is provided
with the complex of the coefficients used on the method of the maximum states. It is shown in the article, that the use of normative resistances in the calculations of initial reliability of reinforce -
concrete elements is reasonable enough. The use of mean values of resistances increases initial reliability, but conflicts with normative documents upon settlement of reinforce — concrete constructions.
In this connection the only method of increase of reliability - increase of corresponding geometrical sizes registers in the article. From the point of view of calculation of durability this increase of
expense of material is superfluous, but it is justified by the calculation of reliability.

Key words: initial reliability of building constructions, casual sizes, mean value of resistance of material, normal law of closeness of probability distribution.

J.B.KOHHUH k.T.H., BAAAPTAMOHOB, k.1.1., J1.C.COIIHUKOBA unx., C M KOHUHA unk., A.P.OJTYPOMBHU unx., A.C.KPbUIOB, unx. [THUMCK um.B.A.Ky4epenko (AO«HI/ILI«CTpOMTCanTBo»)
O BHEJAPEHUHU HOBBIX IPO®UJIEPASMEPOB U CTAJIEXA PA3JIMYHOI'O KJACCA MPOYHOCTHU HA IPUMEPAX HAUBOJIEE BOCTPEBOBAHHBIX SJIAHI/II/I 71
HPHBCHCHBI Ppe3ynbTaThl TEXHUKO-OKOHOMUYECKOI'O0 CPABHEHUS CTAJIbHBIX KAPKACOB OCHOBHBIX THUIIOB SL[aHl/II/I 3alIPOCKTHPOBAHHBIX C UCIIOJIb30BAHUEM JBYTaBPOBBIX npo@mneu
cymectytomero CTO ACUM 20&93 u npeanaraeMoro COpTaMeHTOB B TOM UHCIIE C UCTIOIb30BaHUEM cTaneil Beicokoi mpodnocTtu (C390 u C440). [IpeacTaBieHbl OCHOBHBIE TapaMeTPhI
paccMaTpHBaeMbIX IPUMEPOB 31aHHI U UCIIONB3YEMBbIE MIPH MPOCKTUPOBAHNH IBYTAaBPOBbIC MPOQMIIH. YKa3aHbl XapaKTepHbIe 00JIaCTH IPUMEHEHNUSI OCHOBHBIX JJBYyTaBPOBBIX MPOQuiei
HCIOJIb30BAHHBIX IPH MPOCKTHPOBAHUHU [IPHMEPOB 3/1aHHI B 3aBUCHMOCTH OT THIA M npoduiepasMepa AByTaBpoB. [IpeacTaBiaeHbl BHIBOABI O KOHCTPYKTHBHOMH M 9KOHOMHYECKOH
000CHOBAaHHOCTH NMPHUMEHEHHS [IPEIaraeMoro COpTaMeHTa.

KiroueBble ciioBa: COpPTaMEHT, KOJIOHHA, 6&!11(3, TpOKaTt, MOIepeyHoe CEYECHHE, npotbunepaﬁmep, JABYTaBp, Macca, 3JaHue, pacyeT, CTallb, KJIacC NPOYHOCTH CTAJIH.
UDC 624.014. Konin D.V., Artamonov V.A., Soshnikova L.S., Konina S.M., Olurombi A.R., Krylov A.S. To the question of the introduction of new sizes and steels of different strength class on
examples of the most demanded buildings.
The article presents the results of the techno — economic comparison of steel frames of the main types of buildings designed using I profiles the existing STO ASChM 20293 and proposed gages
including with the use of high strength steels (C390 and C440). The main parameters of the examples of buildings and used in the design of I-shaped profiles. Are characteristic application areas of the
major I-profile used in the design examples of buildings depending on the type and profilemaster 1-beams. Presents findings on structural and economic feasibility of applying the proposed range.
Key words: assortment, column, beam, rolled shapes, profilemaster, cross section, I-beam, weight, building, calculation, steel, strength class steel.
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Pacuérel Ha IPOYHOCTH U ONTUMM3AINS

A.C. IEXTSIPD, a.1.H., npod.HanmonanbHbIi TPaHCHOPTHBINA YHUBEpcHTET, . KneB

O ®OPME IIEJOBBIX IOKPBITHM....2

PaccmoTpens! 1me10BbIe 000I0YKH € MPSMOYTOJIbHBIM OMOPHBIM KOHTYpOM. Takue 000I049KH UMEIOT OHY BBITYKITYI0 CTOPOHY KOHTYpa, @ TPU APYTUX — HPSIMOJIMHEHHBIE, OHH 00pasyioT

IJI0cKuil onopHbIi KOHTYp. KuHemaTuueckuiit MeTo] TEOpHH MPeIeIbHOTO PABHOBECHS IPUMEHEH ISl OTHICKAHHS BEPXHEH OLICHKH MpeieNIbHOM Harpy3Ku. MccineoBaHsl 1Ba BapHaHTa

CPEAMHHOM MOBEPXHOCTH 11 TaKMX 00onouek. OJIMH BapUAHT — KOHOUJ, APYTrast 000JIOUKa UMEET CIOXKHYI0 GopMy 4-ro nopsaka. st 3Tux 000nouek 00CyKAAr0TCs METOIbI ITIOCTPOCHHS

KHHEMaTHYCCKH TOITYCTUMBIX rosien CKOpOCTeP’I nepememe}mﬁ. HOHyHeHLI HOBBIC BEPXHHUE OLICHKHA npenenLHoﬁ Harpysku. HpHBeHeHLI TIPUMEPHBI U CIACJIaHBI HeOﬁXOI[P[MI:Ie CpaBHECHMUA.
KuoueBrble cjioBa: 1IE10BbIC 060J'IO‘1KI/I, Hpi[MOyl“OJ'ILHI:IP’I OHOpHLIﬁ KOHTYp, IpeACbHasA HarpysKa, TCoOpus MpeacIibHOTO paBHOBECHA, KUHEMaTUYeCKUI METOM.

UDC 624.04:539.376. Dekhtyar A.S. On convex shells surface.

The convex shells with a rectangular supporting contour are considered. Such shells have one convex side of contour, and three other — rectilinear. They form a flat supporting contour. The

kinematical method of limit equilibrium theory is applied to find of upper bound estimations of the limit load. Two variants of middle surface for such shells are explored. One variant is

conoid; other shell has a complex 4 order forms. The methods of construction of kinematically admissible fields of displacements are discussed for such shells. New upper estimations of the

limit loads are got. Examples are obtained and necessary comparisons are done.

Key words: Shed shell, rectangular support contour, limit load, limit equilibrium theory, the kinematic method.

B.T.EPO®EEB',1.T.1., npod., A.C.TIOPSIXUH',k.T.H., U.B.CMUPHOB',uns., I.H.MAKCUMOBAZ? K.T.H., 01, "MopoBCcKHii rocy1apCTBeHHbII YHHBEPCUTET HM.
H.IL.Orapesa, r.Capanck, ‘Tlen3enckuii rocy1apcrBeHHbIii yHHBEPCHTET aPXHTEKTYPbI H CTPOMTE/ILCTBA, I.Ilen3za
OITUMAJIbHBIN COCTAB KOMITO3UTA 10 KPUTEPUIO EI'O IPOYHOCTH...6
Ha 6aze MOJIC/IH XamuHa JIIA HpeHCTaBMTCHBHOﬁ YUK TOJIMAUCIIEPCHOI'0O KOMITO3UTa ITOCTPOCHEI IBE€ ABYXCBA3HBIC MOJACIIN ITOM SYEHKU: Tpextbamaﬂ CTPYKTYpHas 1 nByxd)amaa
s dexruBHas. TBeprotenapHas Gaza 3pPpeKTHBHOI MoIeNH, Kak U (a3bl MATPHUIIBI U HATTOJIHUTEIIS CTPYKTYPHOMR MOJIEIH, IPEICTaBICHBI TOJICTOCTeHHBIMU chepami. [llapoBumHas mojaocts
(ba31>1 TIOPOBOI'0 BKJIIFOUECHHS, PaCIIOJIOKEHHAsA B IEHTPE ;{qeﬁ}m, MOYKET OBITh 3aIl0JIHEHA JKHIKOCTBIO UJIM I'a30M, HAXOIAIIUMCS I10] ﬂeﬁcTBMeM ITOPOBOI'0 NaBJICHUA. L[J'Iﬂ TpEX
TOJICTOCTCHHBIX cd)ep, TIPUMEHUB PCIICHUE 3a1aun HaMe, 3aMUCHIBAIOTCS 2 YCJIOBHUS COBMECTHOCTH UX ne(bopMaunﬁ u2 YCJIOBHA DKBUBAJICHTHOCTH JBYX Ha3BaHHBIX Moaeneﬁ.
YE[OBJ'IeTBopPIB TIEPBBIM YCJIOBUAM, HAXOAT BHYTPEHHUE JABJICHUA: IIOPOBOEC P U KOHTAaKTHOE PC (Me)l(ﬂy ManI/IL[efI u HaHOJ'lH]/ITeJ'ICM). YHOBJ'IeTBopI/IB BTOPBIM YCJIOBUSAM — HaXOIAT
3¢¢)CKTI/IBHBI€ Moaynn: OﬁLCMHLIX (K) U CABUTOBBIX (G) HC(i)OpMaLIHf[ Kommosurta. Tem CaMBbIM, IIPH 3aTaHHOM BHCIITHCM IAaBJICHUH (, 3a/1a4a I10 BBISABJIICHUIO HAIIPSHKCHO-
L[C(i)OpMP[pOBaHHOI‘O COCTOSTHUS STUCHKH Ppas3penacTcs B IEJIOM. PC3yJ'II>TaTI>I YHUCJICHHOT'O UCCICIOBAHMS 110 BBISBJIICHUIO ONITHUMAJIBHOI'O KOJIMYECTBECHHOI'O COCTaBa MaTPUIIbl ¥ HAITOJTHUTCIISL
ITOKa3bIBAIOT, YTO TCOPETUICCKU BO3MOKHBIM U ITPAKTUYICCKH OIPaBAaHHBIM CTAHOBUTCS CaM IIPOLECC no;:[60pa KOMITOHCHTOB KOMIIO3HTa I10 KPUTCPHUIO, HATIPUMED, KaKOﬁ%HHﬁO u3
Teopuii Npo4HOCTH. [IpuMeph! BBIUMCIICHHIT TPOMIITIOCTPUPOBAHBI TPahUUECKUMH 3aBUCUMOCTAMHU.

KioueBblie cjioBa: KOMIIO3HT, KpI/ITCpI/Iﬁ NIPOYHOCTH, MOJCITH Xamm{a, TOJICTOCTCHHBIC cd)epm.
UDC 691.342.175.2. Erofeev V.T., Turchin A.S., Smirnov I.V., Maksimova I.N.The optimal composition of the composite according to the criterion of its strength.
Based on the Khashin model, we built a three-phase structure model and a two-phase effective model for the polydisperse composite representative cell. The solid-state phase of the
effective model, the matrix phase and the filler phase of the structure model are presented as thick-walled spheres. The spherical cavity of the pore inclusion phase, located in the center of
the cell, can be filled with a liquid or gas, being under the influence of pore pressure. By applying a solution of Lamii problem for the three thick-walled spheres, we recorded 2deformation
compatibility conditions and 2 conditions for the equivalence of the two mentioned models. Having satisfied the first condition, we can determine the internal pressures: pore — pand contact
— pc (between the matrix and the filler).Having satisfied the second condition, we can determine the effective modules of the composite deformation: volume (K) and shear (G). Thus, when
there is a given external pressure, g, the task of the cell stress-strain state identifying is allowed, as a whole. The numerical results to identify optimal quantitative composition of the matrix
and the filler show that the process of components selection of the composite becomes theoretically possible and practically justified under the criterion of any strength theory. The
calculation examples are illustrated with the diagrams.
Key words: composite, failure criterion model Khashin, thick-walled sphere.

M.H. KHPCAHOB, ap.}u3.mat.Hayk, npodp. HUY MU, r. MockBa
AHAJIMTHYECKHUM PACYET PEI'YJISIPHOM BAJIOYHOM ®EPMbI C IIPOU3BOJIbHBIM YU CJIOM ITAHEJIEM CO CJIOKHOM PELLIETKOM...16
TIpemioxxena cxema peryisipHoit pepmbl Ha ocHoBe (epmbl [lyxoBa. MeTo10M HHAYKIMH BBIBEACHBI (JOPMYIIbI JUIsl HPOTrHOa CepeMHBbI poJieTa o/ IeHCTBUEM PaBHOMEPHON U
cocpeioToueHHOH Harpy3ku. IloirydeHo BbIpaxkeHHe Ul CMEILEeHUs HOABUKHOM OIOpBI B 3aBUCUMOCTH OT Harpy3KU U apaMeTpoB KOHCTpykuuH. HaiifeHsl npefenbHble CBOMCTBA
pertenuii. Ha rpaduke 3aBUCHMOCTH IIPOruda oT BBICOTHI (hepMbl 0OHAPYKEH MUHHUMYM.

KuioueBsie cioBa: mnockas ¢pepma, pepma Illyxosa, Maple, HHIyKIHs, aCUMIITOTHKA, TPOTHO.
UDC 624.04. Kirsanov M.N. Analytical calculation of the regular girder with an arbitrary number of panels with a complex lattice.
The proposed scheme regular truss based on the Shukhov’s truss. The formulas for the deflection ofmid span under the action of uniform and concentrated loads by the method of induction
was found. The resulting expression for the displacement of the movable support in dependence on the load and design parameters is detected. Limiting properties are found for all
solutions. The graphs of dependence of deflection of the height of the truss found out the minimum. The scheme of the spatial coverage in the form of statically determinate rectangular truss
with supports at the four corners is proposed. By method of induction with use of the systems of computer mathematics Maple the analytical expression for the deflection of the truss as a
function of size, load and number of panels is found. There is a minimum in the curve of deflection of the number of panels in the specified regular size lateral sides of the truss. Analysis of
the solution revealed the presence of asymptotes of the curves of deflection and maximum values of the most compressed core.
Key words: flat truss, Shukhov’ truss, Maple, induction, asymptotics, deflection.

C.B. KPBLIOB!, a.1.1., ILI. CMAPHOB?, unik. AO«HHUI«Crponrenscroy, ZHUY — MI'CY, r. MockBa
PACYUETHBIE COITPOTUBJIEHUSI BETOHA U CTAJIU B HEHTPAJIBHO U BHEIIEHTPEHHO CXKATbBIX TPYBOBETOHHBIX KOHCTPYKIUSIX....20
PaCCMOTpeH HH)[(eHepHBIﬁ TIOAXOX IO OIPEACIICHUIO PACUYETHBIX COHpOTI/IBJ'IeHI/Iﬁ MaTepHualioB Il HEHTPAJIbHO U BHELICHTPEHHO CXKAThIX ’I‘py6068TOHHBIX KOHCprKLIHﬁ, TOJIOKEHHBIN B
ocHoBy ojHoro u3 paszenoB CTO APCC «Cranexene3o0eroHHble KOHCTpYKIMH. [IpaBuina npoextupoBanusi». [IpeacTaBiens ocHOBHBIE (GOPMYIIBI 1T BEIYUCIICHUS PACUSTHBIX
COHpOTPIBIIeHHﬁ MaTepHualioB. l_[pI/IBeI[eHLI PpeE3ynbTaThl CPABHCHUS ITPEIOKECHHBIX 3aBUCHUMOCTEH C ONMBITHBIMU JaHHBIMH.

KuioueBblie cjioBa: pr6068TOHHI>Ie KOHCTPYKIMH, METOABI pacue€Ta, HECyIast CHOCOGHOCTB, Ppacuy€THOE COIIPOTHUBIICHUE 6er0Ha, MeTajuInyeckast 000I0uKa.
UDC 539.376. Krylov S.B., Smirnov P.P. Resistance of concrete and steel in centrally and eccentrically compressed pipe-concrete structures.
An engineering approach is evaluated to determine resistance of materials for centrally and eccentrically compressed pipe-concrete structure as a basis for a section of Organizational
Standards of the Steal Construction Development Association «Steel-concrete composite constructions. Design rulesy. Basic formulas are presented. The results of the comparison of the
proposed dependences with the experimental data are given.
Key words: pipe-concrete, methods of design, load capacity, resistance design of concrete, steel shell.

A.C. MAPYTISIH, k.1.H., npod.@uinan Ceepo-KaBkasckoro denepaibHoro ynusepcurera B r. IIsaTuropcke
ONTUMM3ALUS NATUYTOJILHBIX TPO®WIBLHBIX TPYE HOBOM MOJU®UKALIUH....25
anBe}leHLI HEKOTOPHBIC PE3YIIBTATHI pa3pa60T1<M W ONTUMHU3ALHH ITATHYTOJIBHBIX pr6 JUISL CTPOUTEIIBHBIX MeTaJ’IJ’[OKOHCprKL[HI‘/‘L OCHOBOI UX cbopM006pa3()BaHm{ cryxar ’pr6anHe
(rHyTOCBapHBIC) MPOQUIIH, BKIIOYAIONIHE JBE BEPTHKAIILHBIC TPaHH (CTEHKH), O/IHY TOPU30HTAIBHYIO IPaHb (ITOJIKY), a TAKKe JBE HAKJIOHHBIE TPaHu ¢ yrioM 120° Mexmay HUMH.
KpHTepneM ONTHMHU3ALNU ABJIIACTCA paBHOyCTOﬁQHBOCTB OTHOCHUTEJIBHO HEHTPAIIBHBIX T‘OpPBOHTaJ]LHOﬁ u BepTI/IKaJ’ILHOﬁ oceit ceueHws. Onpeaenel—lm OTHOIICHUA BBICOTHI CTCHOK K
LIMPHHE TI0JIOK, MPH KOTOPHIX 00€CIIeueHHOCTh PaBHOYCTOHUMBOCTH cocTaBisieT 0,975...1,025. B paMkax NPUHATHIX JOIYCKOB MATHYTOJIbHbIE MPOQUIIN ¢ MPSAMBIM YTJIOM MEKIY
HaKJIOHHBIMH I'PAaHAMH 110 TCOMETPUICCKUM XapaKTECPUCTUKAM CECUCHHUA IMPEBOCXOAAT KBAaIpATHBIC prGBI, HO YCTYIAKT NMATHYTOJIbHBIM l'lqu)I/UIﬂM C yriiom 120° MEXAY HaKJIOHHBIMH
rpaHsiMH. YTJIOBBIE TAPAMETPhl COOTBETCTBYIOT TEXHOIOINUECKHM TPEOOBaHUIM 00pabOTKM MeTajlla CBapKoil B HanOoIee ONTHMAIBHOM PeXXUME. YMEeHbIICHHE OCTPOTHI yriia ¢ 90° 1o
120° nenaer HaKJIOHHbIE MPAHHM MISTHYTOJIBHOTO MPOGHIIS OJIOTUMH, a caM MPO(UIIb — KOMITAKTHBIM, ¢ 00J/Iee PABHOMEPHBIM yAAJICHHEM IIEPUMETPa CeYCHUS OT LIEHTpa TSHKECTH, 4TO
CIIOCOOCTBYET POCTY HECYIIIEH CIOCOOHOCTH.

KiroueBble ciioBa: I'lpOCl)PU'lBHLIC pr6l:.l, 3aMKHYTbIC THYTOCBapHbIC HpO(i)l/lJ'Il/l, OIITUMHM3ALUSA, paBHOyCTOﬁ‘{I/IBOCTL, JOITYCKH, COPTAMEHT ﬂqu)Hﬂeﬁ, CTPOUTEJIBHBIE METAJINIOKOHCTPYKIIUH.
UDC 624.072.2.014. Marutyan A.S. Optimization of a pentagonal shaped tubes new modification.
Some results of development and optimization of pentagonal pipes for construction metal structures. The basis of their formation are tubular (bentwelded) profiles, comprising two vertical
faces (walls), one horizontal line (shelf), and two inclined faces with an angle of 120° between them. The optimization criterion is rovnoselmash relative to the Central horizontal and
vertical axes of the section. Determined the ratio of the height of the walls to the width of the shelves, in which the security is rovnoselmash 0,975...1,025. Within the accepted tolerances
pentagonal profile with a right angle between the sloping faces according to the geometrical section properties square tubes are superior, but inferior to the pentagonal structures with angles
of 120° between the sloping faces. The angular settings correspond to the technological requirements of metal welding in optimal conditions.Reducing the sharpness of the angle from 90° to
120° inclined faces does a pentagonal profile is flat, but the profile itself is compact, with a more uniform removal of perimeter of the cross section from the centre of gravity, which
increases the bearing capacity.
Key words: shaped tube, closed bent-welded profiles, optimization, rovnoselmash, tolerances, product mix profiles, metal building.



B.10. IIOJISIKOB, a.1.H., npo¢. MI'YIIC, MUUT, r. MockBa
CHUHTE3 OITUMAJIbHBIX IPOJIETHBIX CTPOEHUM 1151 BBICOKOCKOPOCTHOM MATHUCTPAJIM...35
Ha BBICOKOCKOPOCTHBIX MarucTpassx u3-3a TpeOOBaHMIl K IUIAHY TPACChI OOBIYHO CTPOHUTCS OOJIBIIOE KOJINYECTBO MOCTOB, ITyTEHPOBOIOB U AcTakal. [10HAas MOJEIb CHCTEMBI «MOCT —
IIyTh — DKHUITAX» SABJISACTCS OCHOBOM JUIT METOJa OTITUMAJIbHOI'O MPOCKTUPOBAHUS IIPOJICTHBIX CTpOCH]/Iﬁ CO 3HAYUTEIBHBIMU TUHAMUYECKUMHU Harpy3KamMu. MCTO/I{ OIITUMHU3ALNH TT03BOJISICT
M3MEHUTH [TAapaMEeTPhI IPOJICTHBIX CTPOCHHIA /ISt 00eCIIeueH s MUHUMAIBHBIX BHYTPEHHHUX YCHIIMIL U )KECTKOCTH OHOBPEMEHHO ¢ obecredeHneM Oe3onacHocTd. B crarse
copMyITpOBaHbI KPUTEPUN KA4ECTBA CUCTEMBbI M OTPAHUYEHHS Ha apaMeTphl ABIKEHHs. [l STHX Lelel UCIIONb3YI0TCs CTallMOHapHbIe ynpasistonme GyHkuuu. 11 QyHKIHI
SBJIAIOTCSA UCKOMBIMHU [JIs1 ONITUMAJIBHOI'O pE3yJIbTaTa.

KuioueBbie ¢J10Ba: BEICOKOCKOPOCTHBIE MAarkCTPaI, AMHAMUKA MOCTOB, ONITUMU3ALIHS.
UDC 624.042.8:624.21:625.03. Polyakov V.Yu. Synthesis of bridges superstractionfor high speed railroads.
Usually high-speed railways have a lot of bridges, overpasses and flyovers due to the requirements to the railway plan. The compete model of the “Bridge-Track-Car” system is a base of the optimum
design method for bridge superstructure subject to dynamic load. The optimization method enables adjustment of the parameters of bridge superstructuresto obtain minimal internal efforts and rigidity
simultaneously with providing safety.The article describesthe criteria of the quality of the system and limitations for motion parameters.For these purposes, the stationary control functions are used.
These functions aredeterminedto achieveoptimal results.
Key words: high-speed railway, bridge dynamics, optimization.

Z[I/[HaMI/[‘{eCKI/Ie pacqéTLI
A.I'. TAIUH, a.1.H. (OAO «ATOMIHEpPronpoeKkT», r. MockBa)
OBOBIIEHUE KOMBMHUPOBAHHOI'O ACUMIITOTUYECKOIO METO/IA HA 3AJIAYM C IMHAMUAYECKHUM BO3JIEACTBUEM HA BEPXHEE CTPOEHME.
Yacrts IV: OHEHKA KOHCEPBATHU3MA MOJAJIBHOI'O TIOAXOJA C D®PEKTUBHbBIM
MATEPUAJIBHBIM JEMII®UPOBAHUEM B OCHOBAHUMU ITPU PACUETE HA YJAP CAMOJIETA....43
KombunupoBanuslii acumnroruyeckuii metox (KAM), panee pazpaboTaHHbIiA uis ceiiCMUYECKHX BO3CHCTBHIA, 0000IIICH Ha Cllyyail JMHAMHYECKHX BO3/JICHCTBHI Ha BEPXHEE CTPOCHHE B
NepBOi YacTH HacToseH myOnuKaimy. Bo BTopoii yacTH IpoBeieH pacyeT COOpyKEHHUs Ha yap camoJeTa ¢ UCHOJIb30BaHHEM B COOPY)KEHHU MaTepHallbHOro JeMipupoBanus. B tperbeit
YaCTH NPOBEPsUICS KOHCEPBATU3M Mojeiy aeMidupoBanus Pasest — on okazaiicst BecbMa CyLIeCTBEHHBIM. B TaHHOI yacTn myOIMKaIuy UCCIIeyeTCss KOHCePBATH3M MOJAIBHOTO HOJIX0/a,
B KOTOPOM JIeMII(pUPOBAHHE B OCHOBAHUH 33]1a€TCS B BUIE HEKOTOPOro (P (HEKTHBHOrO MaTepHUaIbHOTO AeMII(UPOBAHHS, YCPEAHIEMOro ¢ AeMI(UPOBaHUEM B COOPYKeHUH. CIIeKTpPBI
yCKOpCHI/Iﬁ Ha )XCCTKOM (byHﬂaMCHTC COOPYXCHHUA CPAaBHUBAIOTCS C pE3yJIbTaTaMH pacyueTa 1o KAM.

KioueBblie cjioBa: JAUHAMHUYCCKOC B03HCﬁCTBHC, BSHHMOHGﬁCTBﬂe COOpy)KCHI/II\/'I C OCHOBaHHEM, MaTCPpHUATIbHOC ILCMHCI)I/IPOBHHHC.
UDC 539.3. Tyapin A.G. Extension of the combined asymptotic method for the problems with dynamic loads impacting the upper structure. Part I1V: Study of the conservatism of the modal
approach using effective material soil damping for the aircraft impact analysis.
The combined asymptotic method (CAM) initially developed for seismic load has been extended for dynamic loads impacting the upper structure in the first part of the present paper. In the second part a
sample aircraft impact analysis was performed for a structure with material damping. In the third part the conservatism of the Rayleigh structural damping model was checked — it proved to be
substantial. In this part of the paper the conservatism of the modal approach is checked. Soil damping is represented by some effective material damping, which is averaged with structural damping.
Response spectra for the rigid basement of the structure with Rayleigh damping are compared to those calculated by CAM.
Key words: dynamic loads, soil-structure interaction, material damping.

Pacuérel Ha HaIC)KHOCTh
B.A. TPOMALIKM, kanz. texn. nayk [IHUMCK um. B.A. Kyuepenko (AO «HHII «CTpouTebcTBo»), . MockBa
O HEKOTOPBIX METOJAX BEPOSITHOCTHOI'O PACYETA HAJIEXKHOCTHA KOHCTPYKLMM. Yacrs II...51
PaccmarpuBatotcs mpuOIIMKSHHBIE METO/IbI OLIPE/IENICHHS BEPOSTHOCTU OTKA3a Ha OCHOBE BEPOSITHOCTHOrO NPeodpa3oBaHUs HCXOAHOTO CIIy4ailHOTO BEKTOPA B CTAHIAPTHBII HOPMaJIbHbIH,
npeoOpa3oBaHue C yYETOM 3TOro QYHKIMH COCTOSIHUSI KOHCTPYKIIMH, ONPEACNICHHE XapaKTePUCTUKH Oe30M1aCHOCTH BEPOSITHOCTH OTKa3a B IPeoOpa3oBaHHOM IIPOCTPAHCTBE.
Ki1ioueBbie ¢J10Ba: BEPOSITHOCTh OTKA3a, CIy4YaifHblil BEKTOP, QyHKIS COCTOSHUSL.
UDC 624.012.2.046.69.04. Gromatsky V.A. The several methods of probabilistic calculation of structures’ reliability (Part I1).
The article examines the approximate methods of determining failure probability based on probabilistic transformation of the original random vector into a standard normal one and within it
transformation of the structure state function. The characteristics of safety of failure probability in the transformed space are defined.
Key words: failure probability, random vector, function of state.

YucneHHbIe METOIbl
A.B. EPMAKOBA, k.T.H., 100.®TI'BOY BIIO «IO:xH0-Y pasibckuii rocy1apcTBeHHbIN yHHBepeuTeT», r.Uensounck
PA3BUTHUE UJENA A.A. WIBIOIMIWHA B METO/IE JONIOJHUTEJIbHBIX KOHEYHbBIX 3JIEMEHTOB..56
Mertox JONONTHUTENIBHBIX KOHEUHBIX d51eMeHToB (M/IKD) npeacrapisier co0oii BapuaHT MeTo/ia KOHeYHbIX dsieMeHToB (MKD), KoTOpBIii npeiHazHaueH uis pacyeTa KOHCTPYKLHUH,
HMMEIOLINX HECKOJIBKO (PM3HYECKH HEJIMHEHHBIX cBOMCTB. [Ipu popMHpOBaHIM OCHOBHOI pa3pelalonieii CHCTEMBbI JIMHEHHBIX aare0pandeckux ypaBHEHHH OH MOJKIIIOYACT ONepaliu
METOAa yInpyrux pemeHnﬁ HE TOJIBKO [UIA y4€Ta II€pBOro (bI/ISI/IquKH HEJTUHEWHOTO CBOﬁCTBa, Kak 3T0 ObUIO TIPETIOKECHO AA. I/IHB}OHJI/IHLIM, HO U JIs1 OITUCAaHUs BCEX APYIUuX Q)HSH'-IQCKI/I
HEJIMHEHHBIX CBOﬁCTB, Ha4YWHasi CO BTOPOro U KOHYas MMOCJICAHUM. 3a11aqa pemaeTcs ¢ MOMOIIBIO ITOCTETICHHOTO BKIIFOYCHUS B HTepaLlI/IOHHBIﬁ ponecc TOMOJTHUTEIIBHBIX KOHCYHBIX
snemeHToB (JIKD), KOTOpbIe H3MEHSIOT CBOMCTBA HCXOHBIX KOHEYHBIX 251eMeHTOB (KD) B 3aBHCHMOCTH OT KOHKPETHBIX (PU3MIECKU HEJTMHEHHBIX CBOMCTB, HPOSIBISIEMBIX STHMH
DJICMCHTAMH Ha L[OCTHFHyTOﬁ CTaJluN UX NPEACIBHOI0 COCTOSIHUA. B crarse paccMaTpuBarOTCA BOIIPOCHI, CBA3aHHBIC C 0COOEHHOCTSIMH HMCITOJIb30BAHUS MI[K:) W pa3BUTHA B HEM ]/[I[eﬁ
METo/Ia yNPYTHX pellieHni B npuioxennn k MKD.

KiioueBbie ciioBa: METOA AOIOJTHUTEIIBHBIX KOHEYHBIX 3JIEMEHTOB, METOJ KOHCYHBIX DJICMEHTOB, METOX YIIPYTUX peHJeHHﬁ, I[Ol'lOJ'[HHTeJ'lBHBIﬁ KOHEUHBIN DJICMCHT, NOTIOJIHUTCIIbHASA
pacdeTHas cxema, ujeatbHas MOJCIb Pa3pyIICHHUS.
UDC 624.04+624.07. Ermakova A.V. Development of A.A. Ilyushin’s ideas in additional finite element method.
Additional Finite Element Method (AFEM) is the variant of Finite Element Method (FEM) which intends for analysis of structures with several nonlinear properties. It adds units of method of elastic
decisions for formation of the main set of linear algebraic equations. A.A. llyushin suggested the method for allowance of the first nonlinear property, but AFEM gives the way for allowance of the rest
nonlinear properties from the second to the last one. The problem solves with the help of the gradual including of additional finite elements (AFE) in iterative process. AFEs transform of initial finite
elements with linear properties into the same elements with nonlinear properties depending on the reached stage of their limit state. This paper considers some problems connected with singularities of
using of AFEM and its development of ideas of the method of elastic decisions for application in FEM.
Key words: additional finite element method, finite element method, method of elastic decisions, additional finite element, additional design diagram, ideal failure model.

10. B. KPACHOIIEKOB, 1.T.H., 1po¢h.CHGMpPCKAst rocy1apcTBeHHAst ABTOMOOUILHO-I0poskHas akagemust (CuoA JIH)
KOMIIBIOTEPHOE MOJEJTUPOBAHUE DKCIIEPUMEHTAJIBHOT'O NEPEKPBITHSI....63
TIpuBesieHbI pe3yabTaThl KOMIIBIOTEPHOTO MOJCIMPOBAHHS COOPHOTO XKeNe300€TOHHOTO MEPEKPHITHS C PEOPUCTHIMH IIIMTAMHU, HCIIBITAHHOTO paHee. CpaBHUBAIOTCS OIBITHBIC M PACUCTHbIC
Ppe3y/bTaThl pEelIeHHH 3a/1a4 B3aUMOAECIHCTBUS IUIUT B HACTHIIC U COBMECTHOI pabOThI HacTMIIA C IPOrOHAaMH OaiouHoro Tuna. CenaHbl BEIBOABI O LEIeCO00pa3HOCTH HCHONIb30BAHUS
METO1a KOMITBIOTEPHOT'O MOACITUPOBAHUSA IJIs1 IIPOBEPKU PE3YIHTATOB HCIIBITAHUN 1 COBEPIICHCTBOBAHUA TCOPHUH pacUeTa.

KuioueBble cj10Ba: coBMeCTHasi paboTa, B3aUMOJICHCTBHE 3IEMEHTOB, KEJI€300€TOHHbBIC MEPEKPBITHS, COOPHBIH kKee300eTOH, KOMITBIOTEPHOE MOJICITMPOBAHNE, HCIIBITAHUS
KOHCTPYKIHH.
UDC 624.073. Krasnoshchekov Yu.V. Computer simulation of experimental slabs.
The results of computer simulation of the fragment overlap with ribbed plates, previously tested. We compare the experimental and calculated by solving the problem of interaction of the plates in the
stack and work together with the deck runs beam type. Conclusions about the feasibility of using computer simulation to validate the results of tests, obtained and improving the theory of calculation.
Key words: collaboration, interaction of elements, concrete, precast concrete, computer modeling, testing designs.

B TIOMOIIb NMPOCKTUPOBIIUKY

B.H. OBO30B!, a.1.1., npod., I.A. TEJEINNHUH?, un:xk. 'IHAACK nm.B.A.Kyuepenxo (AO «HHIL «Crponrebersoy), A0 «KTB KB»

MPUMEHEHUE CTEHOBBIX ITAHEJIEN U3 KPYITHO®OPMATHBIX KEPAMUYECKHUX KAMHEM JJI1 BO3BEJAEHUS )KUJIbIX JIOMOB BEICOTOM BOJIEE

YETBIPEX 3TAXKEIWA...69

C HCII0JIb30BaHNEM BRIYHCIINTENLHOTO KoMItiekca JINPA-CATIP HcclieJoBaHa MPEACIbHO NOITyCTUMAs 3Ta’KHOCTh 3]13}{]/!]7! CO CTCHAMHU U3 CGOpHL]X CTCHOBBIX naHeneﬁ, HU3TOTOBJICHHBIX B

3aBOJICKHUX YCJIOBHAX U3 prTIHO(bOpMaTHL]X KEepaMHUICCKUX KaMHeH ¢ TIPUMEHECHHUEM ITOJINYPETAHOBOI'O KJICA B IIIBaX. B kauectBe KpHUTEPHA B UCCICAOBaHUAX UCIIOJIB30BAJIMCh PACYCTHBIC

3Ha4YCHUA MPOYHOCTH KJIAJAKH Ha C)KAaTHE U3 prl'lHO(bOpMaTHBIX KEepaMHUYICCKUX KaMHeH Ha JABYXKOMIIOHCHTHOM ITOJIMYPETAaHOBOM KJICHO. nOCTpOeHH KOMITBIOTEPHBIC KOHEYHO-3JIECMECHTHBIC

MOJIeJIH 3aIPOCKTUPOBAHHBIX 3JaHMIl M BBIMOIHEHbI BApHAaHTHBIC pacyeTsl. Ha OCHOBE aHai3a pe3y/ibTaTOB BApHAHTHBIX PACYETOB C(HOPMYINPOBAHBI BHIBObI H PEKOMEH/IALHH.
KiroueBble ci10Ba: KpynHO(GOpMaTHbIe, KEPAMUYECKUE, KAMHH, IIAHEIH, 30aHHsl, STAKHOCT.

UDC 623.28. Obozov V.., Teleshinin D.A. The use of wall panels made from large-size ceramic stones for construction of apartment buildings having more than four floors.

Using computer complex «Lira-SAPR» was investigated permissible number of storeyswhith walls consist of prefabricated walls pannels, manufactured in the factory of large format ceramic stones

whith the use jf polyurethane glue in the seams. As criteria were used in calculations calculated values of the straight of masonry in compression of large format ceramic stones two-component

polyurethane glue. Built finite element computer models of buildings designed and performed variational calculations.Based on the analysis of the results of the variant calculations vas formulared

conclusions and recommendations.

Key words: large, ceramic, stones, panels, buildinds, number of storyes.




N 4 3a 2016roxn
Pacuérel Ha mpouHOCTH
M.H. KHPCAHOB, n.¢.-Mm.H., npod. HUY MU, r. MockBa
AHAJIMTUYECKHUI PACYET BAJTTOYHOM ®EPMBI C PEHIETKOM TUITA «BUTTERFLY»..2
TIpennaraemas cxemMa CTaTHYECKH OIPENESTUMOM IUIOCKOH 6a0uHO GepMbl IMEET TOPH30HTANBHbIII BEPXHUI MOSAC M YACTUYHO MPUIIOAHATHIH HIDKHUN 1osc. C OIHON CTOPOHBI TaKas
cXeMa JIaeT HKCIUTyaTalOHHbIC IPEUMYIIECTBA, PACIMpsis oA(QepMeHHOE TPOCTPAHCTBO, C APYTrOi — CO3aeT apXUTEKTYPHYIO BHIPa3UTEIbHOCTD COOpyxkeHus. [TomyueHo TouHoe
BBIPKCHHE 3aBUCHMOCTHU POrHOa cepeAnHbI mposieta (pepMbl OT YKCIIa ITaHeel IPH PaBHOMEPHOM Harpy)XeHHH (hepMbI [10 BEPXHEMY IOSICY C YUETOM Pa3IMYHON )KECTKOCTH CTEPIKHEH.
Pacuerst ycpumﬁ B CTEPXKHAX BBINTOJITHEHBI METOIOM BBIPE3aHU y3JIOB B ITAKETE CHMBOJIbHON MaTeMaTHKH Maple. 0606H.18HI/IG PEIICHUA MJIA IIPOU3BOJIBHOIO YHCIIa MaHese HaleHo
METOJIOM MHIYKIMU. J{J1s mocie1oBaTebHOCTH KO GUIMEHTOB apaMeTpoB (hepMbl B pellieHHH MeTojaMi Maple moiy4deHbl U pelieHbl 0JJHOPOIHbIC PEKYPPEHTHBIC YPAaBHEHUS C
IIOCTOSTHHBIMH KOS(I)(I)I/IL[]/IeHTaMI/I. Haiinenst HEKOTOPBIC aCUMIITOTHKH U 0COOEHHOCTH pemeHus.

KuroueBble ciioBa: 6anovnas ¢pepma, nporud, Maple, MHIYKIHMS, 9UCIIO MTAHEIEH, aCHMIITOTHKA.
UDC 624.04. Kirsanov M.N. Analytical calculation of truss girder with the «Butterfly» lattice.
The proposed scheme of statically determinated flat girder has the horizontal upper chord and partially raised bottom chord. On the one hand, this scheme gives performance benefits
expanding the space under truss, on the other — creates architectural expressiveness of the building. The exact expression of the dependence of truss span middle deflection from a number of
panels is identified under uniform loading of a girder on upper chord taking into account the different stiffness of bars. Calculations of the stresses in bars are made by nodes cut in the
symbolic math package Maple. Generalization of the solution for arbitrary number of panels is found by the induction method. The homogeneous recurrent equations with constant
coefficients are obtained and solved for the sequence of girder parameter coefficients in Maple methods. Some asymptotics and solution peculiarities are also found.
Key words: truss girder, deflection, Maple, induction, number of panels, asymptotics.

B.A. KOMAPORB, k.T1.H., O.B. BOJIABIPEBA, nn:k. [len3eHckuii rocy1apcTBeHHbI YHHBEPCUTET aPXHTEKTYPBI H CTPOUTEIHCTBA
OILIEHKA NPOYHOCTH BETOHA PUTEJIEM C ITOJIPE3KO MHOIO9TAKHBIX KAPKACOB...6
HpOBCHCH AaHaJIM3 CYHICCTBYIONX METOXOB pacueTa CKaThIX I10JIOC 6€TOHa 68.J'IOK C IIOApE3KaMH. PaCCMOTpCHLI HOPMAaTHUBHBIC METOABI 1 METOABI pacy€Ta, OCHOBAHHBIC Ha CTCPIKHCBBIX
QHAJIOTOBBIX MOJIEIISAX, COIVIACHO KOTOPHIM MPOYHOCTh PUTEIIsl C TIOJPE3KOil ONPEAeIISIeTCsl HPOUYHOCTBIO CXKATBIX T10JI0C, PACIION0KEHHBIX MEXLY TPY30BBIMH U OITOPHBIMH IIIOIIAIKAMH.
BeisiBiieHHas creruguka HanpsHKeHHOTO COCTOSIHUS MCCIIEYEeMbIX PHIeNIeH coracyeTcs ¢ HPHHIMIIOM MOJEIHPOBAHUS CHKATHIX 110J0¢ OeTOHA KOPOTKHX 6aoK. AHAIM3 pe3y/ibTaToB
(hU3MYECKOr0 M YUCICHHOT'O SKCIIEPUMEHTA TT03BOJISIET YCOBEPIICHCTBOBATh MPUHATYIO HOPMATHBHYIO METOAOJIOIHIO OCTPOCHHUS CTEPIKHEBONH MOJIEIIN CHKATOM MOJIOCHI PUTelIs, Ha OCHOBE
HOBOI1 OLIGHKHM XapaKTepa HAaIpsDKEHHOTO COCTOSHUS M BBE/ICHHS THIIOTE3 00pa30BaHMs YCIOBHBIX BHYTPEHHHX IIPOMEXYTOUYHBIX ONOp. B KauecTBe yCIOBHBIX ONMOP MPUHSATHI Y3JIbI
CONPSDKCHHS MIPOAOIBLHON U MONEPEYHOH 3aMKHYTOH COCPEI0TOUCHHON apMaTyphl, KOTOPBIC SIBIISIOTCS IPY30BBIMH IUIOIIAIKAMH, OHH (QOPMHPYIOT ITOJIOCHI M CIIOCOOCTBYIOT
KOHIIEHTPAIMH TJIaBHBIX C)KMMAIOIIMX HANPSDKSHUIT B IPeJieax COOTBETCTBYIOMIMX HAKIOHHBIX 110JIOC OeTOHa.

KiioueBble cjioBa: purelb ¢ MoJpe3Koil, Gpusnueckue 1 ycIOBHbIC IPY30BbI€ IUIONIAIKH, CKaThle HAKJIOHHBIE ITOJIOCHI OETOHA, CTEPXKHEBAsI aHAJIOrOBasi MOJIEIIb.
UDC 624.01. Komarov V.A., Boldyrev O.V. Assessment of the strength of concrete crossbars with trimming multistorey frames.
The analysis of existing methods of calculation of compressed strips of short consoles concrete beams. Regulatory methods considered and methods of calculation, based on the core analog models,
according to which the strength of the short console bolt with trimming is determined by the strength of compressed strips placed between the cargo and the reference sites. The specificity of the stress
state of the investigated girders is consistent with the principle of modeling compressed strips of concrete short beams. Analysis results of physical and numerical experiment allows to improve the
adopted normative methodology for the rod model of a compressed strip short console bolt, based on a new assessment of the nature of the stress state and the introduction of hypotheses of formation
ofconditioned internal intermediate supports. As the conditional supports of accepted nodes pair of longitudinal and transverse closed-centered valves, which are called contingent cargo platforms, they
form a band and contribute to the concentration of the main compressive stresses within the respective inclined strips of concrete.
Key words: short console bolt (with trimming), and physical conditional of the cargo area, a short oblique stripe of concrete, the core of the analog model.

M.O. MOUCEEHKO, k.1.H., O.H. IIOIIOB, k.1.H., T.A. TPEITYTHEBA, unxx. TTACY, Tomck
UCCJEJOBAHHUE HA IIPOYHOCTH U )KECTKOCTH C YYETOM HEJJMHEMHOCTH HECUMMETPAYHO HATPY KEHHOM IJIACTUHYATOLCTEPKHEBOM CUCTEMBI
C HAYAJIBHBIM ITPOI'MBOM...10
Ha ocHoBaHuH pa3paboTaHHOIrO AIrOPUTMA pacyeTa IIACTUHYATOI MOKPEIICHHOI CUCTEMBI ¢ y4eTOM (PU3UUECKOH M reOMEeTPHYECKO HeITMHEeHHOCTEH POBOIUTCS aHAIM3 BIMSHUS
HavyaJIbHON MOTHOM Ha HANPSHKEHHO-1e()OPMHUPOBAHHOE COCTOSIHIE HECHMMETPUYHO Harpy>KeHHBIX NMPSIMOYTOJIbHBIX IIACTHH. PaccMaTpuBaercs mactuHa n3 marepuaia C13 ¢ pa3Mepamu:
50%100x%1,5 (oTHOCHTEnbHAs ruOKOCTh 1,5/50 = 1/33). IlnactuHa pa3aeneHa Ha kBajpaTHsle manesnn 50x50 pedpom 4X6, MOCTABICHHBIM C YKCIEHTPUCHTETOM. [nacTiHa umeer
CHUMMETPHYHBIH HauanbHbli porud pasHblii (—0,5; 0; 0,5). KpoMku macTHHBI MIMEIOT LIapHUPHOE 3aKperuieHue. HarpyxeHue NpoBoUTCs Ha NEpBYIO MaHEIb PABHOMEPHO
pacrnpe/ielIeHHOH Harpy3Koii q. PaccMaTpuBaercst Harpy keHue pi KOTOPOM BO3HHKAIOT INIACTUYECKUe AedopMalui. Pe3ynbraThl pacyeToB IOKa3aiy, YTo MIACTHHYATHIE CHCTEMBI C
OTpHHATCIIBHBIM HaYaJIbHBIM l'lpOT‘I/I60M HMCIOT 60HLIHI/II>’I Z[OHOJTHI/ITGI[BHLH\;I l'lpOFI/Iﬁ 1 HAIIPSDKCHUS, a C IOJIOKUTCIIBHBIM Ha4aJIbHBIM HpOFIfIﬁOM MMEIOT MEHBIIHI Z[OHOHHI/ITCHLHHﬁ
TIPOru0 M HANPSHKCHNUS.

KioueBbie ciioBa: IJ1aCTHHA, pe6pa JKCCTKOCTH, HCHHHGﬁHOCTL, HaYaJIbHbIH l'[pOFI/I6.
UDC 7.04:535.4.011.22.23. Moiseenko M.O., Popov O.N., Treputneva T.A. Research on durability and rigidity taking into account nonlinearity asymmetrically loaded lamellar and rod system
with the initial deflection.
On the basis of the developed algorithm of calculation of the lamellar supported system taking into account physical and geometrical nonlinear the analysis of influence of an initial deflection on the
intense deformed condition of asymmetrically loaded rectangular plates is carried out. The plate from a material Ct3 with the sizes is considered: 50x100x1,5 (relative flexibility 1,5/50=1/33). The plate
is divided into square panels 50x50 edge 4x6, put with shift. The plate has a symmetric initial deflection equal (-0,5;0; 0,5). Edges of a plate have the hinge fastening. On-loading will be carried spent on
the first panel by the in regular intervals distributed loading q. Consider loading at which there are plastic deformations. Results of calculations have shown that lamellar systems with a negative initial
deflection have a bigger additional deflection and tension, and with a positive initial deflection have a smaller additional deflection and tension.
Key words: plate, edges of rigidity, nonlinearity, initial deflection.

T.A. MYXAMEJMEB, n.1.1., I.B. KY3EBAHOB, k.1.1. HUNXKB nm. A.A. I'Bo3aeBa (AO HULL «CtpouTeabcTBo»), T. MockBa
K PACUETY 110 MPOYHOCTHU U3T'MBAEMBIX KOHCTPYKIUA U3 BETOHA C KOMITO3UTHOM MOJUMEPHOM APMATYPOI...18
PaCCMOTpeHa METOMKa pacueTa IMMPOYHOCTH 10 HOPMAJIBHBIM CEUCHHUAM HM3rH0AEMBIX SJIEMEHTOB ¢ KOMIIO3HUTHOM HOJTHMepHOﬁ aplvlaTypof/'I. HpHBe}:[eHBI 06ume CBCICHHUIA O IMoaxoaax K
paspaGOTKe PpacuCTHBIX METOAUK IS KOHC’I‘pyKHI/Iﬁ TAKoro Buaa. c06paHBI u 0606LL[€HBI PE3yIbTaThI OKCIIEPUMEHTAIIBHBIX I/ICCJ’IGHOBaHHﬁA BBIﬁOpKa OIIBITHBIX JJAHHBIX BKJIIOYACT Oostee
120 06pa3u03. Hpe}:[J'IO)KGHLI YCIIOBUS Il KOPPEKTUPOBKU PACUCTHBIX 3aBUCUMOCTEH TIpH pacuere KOHC’I‘pyKHHﬁ C KOMITO3UTHOM HOHHMepHOﬁ apmaTypoffr. HpoaHanmnposaHa TOYHOCTh
nperaraéMbIX paC4€THBIX 3aBUCHMOCTEH B CPaBHCHUU C OIIBITHBIMH JaHHBIMH.

KiioueBble ¢j10Ba: KOMIIO3UTHAS TIoJIMMEpHast apMartypa, METOQ MPEACIbHBIX yCHJTPlﬁ, }:[e(bopmaunonnaﬂ MOJEIb, IIPOYHOCTH H3rubaeMpIx OJIEMCHTOB, TOYHOCTb PaCHCTHBIX MOZ[eHeﬁ.
UDC 624.072.2. Mukhamediev T.A., Kuzevanov D.V. Strength calculation for concrete bending structures with polymer composite reinforcement.
The article discusses the method of strength calculation for normal sections of bending elements with polymer composite reinforcement. The overview of approaches for calculation method development
for structures of this type is given. The results of experimental studies are collected and summarized. The sample test data includes more than 120 samples. The terms for adjustment of the design
dependences under the calculation for structures with polymer composite reinforcement are proposed. The accuracy of the proposed design dependencies comparing with the experimental data is
analyzed.
Key words: fiber reinforced polymer bars, internal force limit method, deformation method model, resistance for flexural elements, model uncertainties.

E.B.IIONOB unz., T.B.TIOPUKOBA k.1.H.Hayk, B.BJIABY/IUH, n.1.1., npo¢., BU.MEJIEXOB, 1.1.H., npod.CeBepHblii ApkTHYeckHii (enepaibHblii yuupepcuter uM.M.B.JIomoHocoBa
O NOBBIMEHUA CABUTOYCTOMYUBOCTH MOJATJIUBBIX CBSI3E COCTABHBIX JEPEBSIHHBIX KOHCTPYKIUA HA KOT'TEBBIX IHAMBAX «BULLDOG»...23
anBe}leHLI PE3YyJIbTAThI HCIBITAHUN Ha CIABUT o6pa3u0|3 COe}IHHeHHﬁ JACPEBAHHBIX KOHCprI(LIHﬁ, COCIMHCHHBIX KOI'TCBBIMU maioaMu «Bulldog» W BUHTaMHU IPUMEHHUTECIIBHO K
M3ruOaeMbIM COCTaBHBIM KOHCTPYKIIMSIM THIIA IUTUT HEPEKPBITHIL M MOKPHITHI ¢ peOpaMu U3 JPEBECHHBI H OOLIMBKaMHU U3 APEBECHO-KOMITO3UTHBIX MaTepuaioB (OSB, danepa). Oto
TIO3BOJIMJIO YBEJIUMYUTE IPOYHOCTH U )KECTKOCTH COe}IHHeHHﬁ B KOHCTPYKIHUAX. VceraHOBJIEH TIaCTHYECKHI XapakTep paspynICHUus COCAUHECHUS, ONPEACIICH KOa(l)(l)HLII/]eHT HaJACKHOCTH TIPU
TITAaCTHYECKOM paspylICHUH, BBIYHUCIICHA HECYIIast CITOCOOHOCTD U KO3(bq)HHHeHTLI KECTKOCTHU COCITMHCHHUSA. Ha ocHoBaHMH BBITIOJTHEHHBIX OKCIIEPUM CHTAJIBHBIX nccneuoaannﬁ CJCJIaHbI
Hay4YHO 000CHOBaHHBIE BBIBOJIBI 1 PEKOMEH AU 110 TIPUMEHECHU IO COe}II/]HeHHI\/‘L

KiioueBbie ciioBa: JApeBecuHa, IpE€BECHO-KOMITO3UIIMOHHBIC MaT€pHuajbl, COCAUNHCHUA, KOITTEBas maﬁﬁa, BHHTBI, IPOYHOCTD, }IB(I)OPMaTHBHOCTB, TOJATIIMBOCTD, ) KECTKOCTh COCJIMHCHUSA.
UDC 624.04.691. Popov E.V., Terekhova T.V., Labudin B.V., Melikhov V.I. On improving sdvigoustoychivosti composite wood joints, with connections claw washer «Bulldogy.
The results of tests on samples of the shift wooden structures of the compounds connected with screws and washers claw «Bulldogy» applied to bendable composite structures such as floor slabs and
coverages with ribs of wood and faces of wood-composite materials (OSB, plywood). It is possible to increase the strenght and rigidity in the structures of the compounds. Installed plastic fracture
behavior of the joint defined safety factor when plastic failure, calculated load carrying capacity and stiffness coefficients of joint. On the basis of the executed experimental studies made evidence-based
conclusions and recommendations on the use of the compounds.
Key words: wood, wood-composite materials, compounds, claw washer, screws, strength, deformability, ductility, hardness compounds.

Henuneiinpie pacyeThl
B.M.BOHJIAPEHKO",1.T.1.,npo¢.,neiicts.wien PAACH, K.ILIITUKPECTOBCKHIA 1.1.0. 'HAMC® PAACH,’LIHUHACK um.B.A Kyuepenko(AO«HHNI«CTponTeIbCTBO»), I.MocKBa
K BOITPOCY O NOJI3YYECTHU JPEBECHHBI...29
MCCJ’IC]I{yCTCS{ CBsI3b YPOBHS HAarpyX€HUs ¢ MEXaHUYECKUMU XapAKTEPUCTUKAMHU IPEBECUHBI (HOHBy‘{BCTH), BBOJIUTCA KMHETHUYECKasi OLIEHKA Pa3BUTHUS UX JUTUTEIIbHBIX I[C(iJOpMaLlI/Il‘/‘l, TIpeIaraeTcs
aJ'II‘OpI/ITMMHI/BI/IpOBaHHHﬁ anrapaT ONPEICIICHUs MEPBI MOJIBYYECTH U 3TUX CTalIPIﬁ H €ro HCIT0JIb30BaHUs TIPU pacyeTe KOHCprKuHﬁ.

KuawoueBble ciioBa: ApEBECHHA, TTON3YYE€CTh, NIIUTCIBHBIC JI[CCl)OpMaHI/[PI, KMHCTUYCCKas OIICHKA.
UDC 539.3:624.011. Bondarenko V.M., Pyatikrestovsky K.P. To the question of timber creep.
The article investigates the relationship between the loading level and the mechanical characteristics of timber (creep). The kinetic evaluation of development of their long-term deformations is
introduced. The algorithmsuited device for measuring the creep level for these stages is proposed and its use in structural analysis is considered.
Key words: timber, creep, long-term deformation, kinetic evaluation.



Q!P[HaMP['{CCKI/IC pacyeThl
C.0. KYPHABHHA, k.T1.H. 1011
METO/] PACYETA NPSIMOYT'OJIbHBIX )KEJIE30BETOHHBIX IVIUT HA IMHAMHYECKHUE HATPY3KH C YYETOM IJIOCKOI'O HAIIPSDKEHHOI'O COCTOSIHUSI BETOHA...32
TIpuBeieHBI OCHOBHBIE YPaBHEHUS M GJIOK-CXeMa METO/a pacieTa IUTHT Ha JHHAMHUYCCKUE BO3ACHCTBHUS C yUETOM YIPYroIIaCTHIECKUX AUAarpaMM «G—e» apMaTypsl 1 6etona. Jlnst
OnrcCaHusA HaHpS{)KeHHO-Z[e(bOpMHpOBaHHOI‘O COCTOSIHHUS OEeTOHA HCIIOJB3YIOTCA THarpaMMBbl «G—&» IIPHU IIOCKOM HAIPS)KEHHOM COCTOSTHUH C IIEPEMEHHBIMU XapaKTEPUCTHKaMH. B
mpouecce ,I[e(bOpMP[pOBaHP[}I TUTATBI MOT'YT U3MEHATHCA KaK BEJIMYNHBI HaHpﬂ)l(eHI/Iﬁ B OPTOrOHAJIBHBIX HAIIPABJICHUAX, TaK U COOTHOLICHHUSA MEXKAY I'NTaBHBIMH HAIIPS)KECHUAMUA B KaXJ10H
TOYKE M B KaKJOM CJIOE 10 BBICOTE IUIUTHI. B TaHHOM MeToze HUCIIOJIB3YIOTCA YPaBHEHHUA TCOPUH MAJIBIX YIIPYTO-TIIIACTHYCCKUX ,Z[e(bOpMaHPIﬁ ¥ KpuBas IIPOYHOCTH OeroHa.

KiroueBsble cj1oBa: «o—e» METOA pacyeTa IUIUT, YIIPYTO-TNIaCTUYCCKUE JI[C(bOpMaL[I/II/I OeToHa 1 apMaTypsbl, INIOCKOC HAIIPSPKEHHOE COCTOSAHUEC.
UDC 69.04. Kurnavina S.0. The dynamic design method of reinforced concrete slabs taking into account the plane stress state of concrete.
The main equations and the scheme of numerical the direct dynamic design method of a reinforced concrete slabs using variable elastoplastic stress-strain diagrams of concrete and
reinforcement are offered. The elastoplastic stress-strain curves «ob—eby for plane stress with variable characteristics have been used. In the process of deformation of a slab not only the
values of stresses in orthogonal directions can change but also the correlation of main stresses in each point and in each fiber of a slab. The equations of the theory of small elastoplastic
deformations and a strength curve of concrete are used in this method.
Key words: «o — e» design method of slabs, elastoplastic deformations of concrete and reinforcement, plane stress state.

OcHoBanus ¥ HyHIAMEHTHI
C.B. BOCAKOB, a.1.H., npod. PYII «Aucturyr BetHUMAC», r. MuHCK
OCECUMMETPHUYHBIE OCAJIKA ®YHIAMEHTA C ITOAOLIBOM KOJbLUEBOW ®OPMbI HA YIIPYTOM CJIOE...39
PaCCMOTpCHa KOHTAaKTHas 3aa4da JJIs1 OCCCHMMETPUTHO HArpy’>KCHHOI'O KOJIBIEBOI'0 MITaMIIa, JICKAIIECTO Ha YIIPYIrOM CJI0€. PacueT BeIIOTHEH CHOCOGOM B.H. Xemoukuna. HpHBOZ[HTCS{
PE3yabTaThl I paCIpEACICHNUSA KOHTAaKTHBIX HaHp}I)KCHP[f[ " BEPTHUKAJIbHBIX HCPCMCHICHI/Iﬁ mraMiia.
KiroueBble ¢/10Ba: KOHTAKTHAs 3a/1a4ya, YIPYrHil CIIOH, KOJIBLIEBOH IITaMIl, 0CECHMMETPUYHAs 3a/1a4a, KOHTAKTHBIEC HATIPSKEHHUSL.
UDC 624.15. Bosakov S.V. Axisymmetric rainfall foundation with the sole annular shape on the elastic layer.
Key words: contact problem, the elastic layer annular die, axisymmetric problem, contact stresses.

YucneHHbie METO/JIbI
E.W. BPUTBUH, kana. ¢pus.mar. nayk AICK r. Inenponerposck
K PACUETY PAMHBIX KOHCTPYKIIHI COCTABJIEHHBIX N3 TOHKOCTEHHBIX CTEP)KHEBBIX 2JIEMEHTOB...43
B paMKax KJIaCCHYECKOM TEOPUHU TOHKOCTCHHBIX CTep)KHeﬁ NPEUIOKEH METO/] pacye€Ta NNPOCTPAHCTBEHHBIX paMHBIX KOHCprKLIHﬁ, C(bOpMPIpOBaHHLIX 13 TOHKOCTCHHBIX CTCp)KHeﬁ,
y‘iI/ITbIBa}OIHI/II‘/‘I HEPaBECHCTBO aennaﬂauuﬁ TOAXOIAIINX K Y3ITY cedeHui. Y3en paccMaTpuBacTCsa Kak OHHOTO'{E‘{HLIﬁ KOHCYHBIH DJICMEHT C N JCIIaHAIIMOHHBIMH CTCIICHAMU CBOGOHLI oo
YHUCITY NOAXOIAIINX K HEMY c‘rep)KHeﬁ. ,D,aeTc;{ croco6 TIOCTPOCHUA MAaTPHUILIBI )KECTKOCTH Yy3J1a, OCHOBHBII Ha COUYETAHWH aHAJIM3a KOHCYHODJIEMEHTHOM MOJEIIH y3J1a € MOCICAYIOIIHM €€
«o0xKaTHeM» MPH TIOMOIH AHATUTHYECKUX IOCTPOeHHH. [Toka3aHo, YTO 21eMEHThI KOHCTPYKIMH y3J1a UCIIOJIHAIOT POJIb BHELIHUX YIPYIHX JCIUIAHALIMOHHBIX CBS3€H, HAJIOKEHHBIX Ha
y3ein. JlaH crioco0 HaXOKASHUsI 3HAYSHHUS! JKECTKOCTH TUX cBsizel. [IpoieMoHcTpupoBana 3 (HeKTHBHOCTb METO/IA.

Kawuessle ciioBa: pacuer KOHCprKHHﬁ, KOHEYHBII DJIEMEHT, TOHKOCTEHHBIH CTEPKEHb, ACIIIaHALNA, GHMOMCHT.
UDC 624.044. Britvin E.I. Analysis jf frame structurs formed of thinwalled bar elements.
Within the bounds of classic thin-walled bars theory the method of spatial frame structures formed from thin-walled bars analysis is proposed. The method taking into account the warping
inequality of attached to node sections. The node is considered as the one-point finite element with n degrees of warping freedoms according to number of attached elements. Give the
method for a node stiffness matrix constructing. The method based on a combination of finite element model analysis with followed by its «compression» thought the analytical
development. It is shown that the element Britvins of the node structure act as elastic warping external constraints imposed on the node. Give a method of finding the stiffness values of
these constraints. The effectiveness of the method is demonstrated.
Key words: structural analysis, finite element, thin-walled bar, warping, bimoment.

Teopus onTuMH3aluU

A.C. JEXTSPb, a.1.H., npod.HaumoHa1bHbIi TPaHCHOPTHBIN YHUBepcuTeT, I. Kuep

K IIPOEKTUPOBAHUIO IUJIMHAPUYECKUX PESEPBYAPOB...55

OrtbIcKuBaeTCs HawIy4Ias GopMa BEpTUKAIBHOIO LMIMHAPUYECKOTO pe3epByapa Jls XpaHeHust xKuaKocTu. Tpedyercs, 4ToObl IpH 3a1aHHOH BMECTMMOCTH Pacxojl MaTepuasa Obl1 Obl
MHHUMAJIbHBIM. JIJ1 OLIEHKH HeCyIIeH criocOOHOCTH MIIMHAPUYECKOi 000JI0YKH IIPUMEHEH KHHEMATHYECKHI METOJI TEOPHH NIPE/ICNIBHOIO PaBHOBECHs B (JOPME TEOPUHM JIMHUI TEKy4ECTH
A.P. Pxxanunpina. OLeHKH Hecylel CHoCOOHOCTH MOJTy4eHbl B 3aMKHYTOH (opme. VIcTHHHAs BEpXHsIs OLEHKA AENIbHOI Harpy3KH OIPEAeIsIeTCsl Ha OCHOBE KOHKYPEHIIUH TPEX BO3MOMKHBIX
q)OpM paspymeHus. PaCCMOTpCHBI TIPUMEDPEI, TIPOBCJICH UX HapaMCTpI/I‘-ICCKI/Iﬁ aHaJIn3. Z[aHLI PEKOMEHIaNU O Ha3HAYCHUN ONTHMAaJIbHON q)OpMC pe3epByapa u o BBI60pC TOJIIIUHBI CTO
JHAIIA. KawueBble ciioBa: HPIJ'[]/IHZ[[)H'—IGCKHI‘/’I pe3epByap, HECyIIast CHOCOﬁHOCTL, ONTHMAJIbHOC IIPOCKTHPOBAHUEC.

UDK 624.04:539.376. Dekhtyar A.S. To planning of cylindrical reservoirs.

The best form of vertical cylindrical reservoir for the storage of liquid is found. It is required, that the expense of material would be minimum if a capacity is set. The kinematical method of
theory of limit equilibrium in the form of of the yield-line theory by A.R. Rganitsin for estimation of load carrying capacity of cylindrical shell is applied . These estimations are got in the
closed form. Real estimation of the load carrying capacity is determined on the basis of competition of three possible forms of destruction. Examples are considered, their parametrical
analysis is made. Recommendations about setting to the optimum form of reservoir and about the choice of thickness of his bottom are given.

Key words: cylindrical vessel, carrying capacity, optimal design.

A.C. MAPYTSIH, k.1.H, npod. ®uinan Cepepo-KaBkasckoro geepaibHoro ynusepcurera B r. IIsturopcke

ONITUMU3AIIUS PEPMEHHBIX KOHCTPYKI_H/W] CO CTOMKAMH M ITOJTYPACKOCAMH B TPEYT'OJIbHBIX PEHIETKAX...60

TIpuBeieHO HOBOE TEXHUYECKOE PEIICHHE B BUAE AOMOJIHUTENIBHBIX CTOCK U MOIypPACKOCOB B TPEYTOJIBHBIX PEIIETKAX sl CTepKHEBbIX (GepMeHHbIX) KoHCTpyKLmii. [Tokazana

3((HEKTUBHOCTb X MPUMEHEHHS B (hepMax MOKPBITHIi: GECIPOrOHHBIX U IPOrOHHBIX, C NApaJUIEIbHBIMU HOSACAMH M TPEYTOJIIBHOIO O4ePTaHus, C YKIOHOM 10 % 1 MajoyKJIOHHBIX, 1- 1 2-

CKaTHbIX. I1OBBIIICHA CTENCHb YHU(UKALMI CTAHAAPTH3UPOBAHHBIX (PepM U3 THYTOCBApPHBIX Npoduiiet (MpodHIbHBIX TPYO) ccTeMbl «MOIOIEUHO» 3a CYET HCIOIb30BAHHUS B BEPXHHX

TTosICaX THIIOPa3MEPOB MONIEPEUHBIX Ce‘{eHHﬁ, TIPUHATBIX JUIS HIDKHUX ITOSICOB. 1-[0 TIPUHIHAITY COOTBETCTBUA MHHHMaHBHOﬁ MaccChbI 6am<n MHHHMaJ'[BHOﬁ TUIOIIA A SITFOPBI MOMEHTOB,

YCTaHOBJICHHOMY HC MOCKaHeBLIM, JlaHa KOJIMYCCTBCHHAs OLICHKA COKPAIICHUIO pacXoaa KOHCTPYKIMOHHOI'O MaTepuralia (CTaH]/I) TIPOT'OHOB ITPYU OITUPAaHWH HAa COCAUHUTECIIBHBIC Y3JIbl

PacKoCoOB, CTOCK U ITOJIYPAaCKOCOB C BEPXHUMU ITOSICAMH. OrMequa 3HAaYUMOCTb YMCHBIICHHS MAaCChI IIPOTOHOB JUIA HECYIITNX KOHCprKLIHﬁ, pacCUYNTaHHBIX Ha 0c061>1e Harpysku u

BO3ﬂeﬁCTBHﬂ. BBIS[BJ'[eHa TIEPCIIEKTUBHOCTH HOBOT'O PEIICHUS B IIPAKTUKE CTPOUTEIBHOTO IPOCKTUPOBAHMSA, BKIIIOYasA KyYpCOBOC U TUIIJIOMHOEC IIP OCKTUPOBaHHE yqeﬁHoro Tporecca.
KnaroueBble cj10Ba: JIETKHE METANIHYECKHE KOHCTPYKIIUH, 3aMKHYTbIC T'HYTOCBapHbIC l'lpO(i)I/IJ'lI/I, CTEPIKHEBBIC CUCTEMBI, Q)epMBI, ONTHMM3AIHSA, PACXOJ KOHCTPYKIIHOHHOI'O MaTepuasa.

UDC 624.072.2. Marutyan A.S. Optimization of truss structures with pillars and semi diagonals in triangular lattices.

The article gives the new technical solution in the form of additional pillars and semi-diagonals in triangular lattices for frame (truss) structures. The author of the article proves the efficiency of their use

in trusses of different roofs: slab roofs, girder coatings, roofs with parallel chords and of triangular shape, roofs with the gradient of 10% and low-gradient, lean-to and span. The unification degree of

standardized trusses of roll-formed welded sections (shaped tubes) of the «Molodechno» system is increased due to the use of typical sized cross-sections adopted for the bottom chords in the upper

chords. On the basis of correspondence of beam minimum weight to the shearing force minimum area set by N.S.Moskalev the author gives the quantitative assessment of reduction in structural material

(steel) consumption in girders while supporting at joints of diagonals, pillars and semi diagonals columns with upper chords. The article underlines the importance of reduction in girder weight for load-

bearing structures designed for specific loads and impacts. This new solution is perspective in structural design, including design while course and thesis compilation in educational process.

Key words: light metal constructions, closed roll-formed welded sections, frame system, trusses, optimization, consumption of structural material.

A.B.IIOA30POB, unxk., U.B.KAPMAHOB, un:k., B.B.3BEPEB, 1.T.1.,npo¢., H1I0.TE3UKOB, k.1.1. 1011, K.EJKUJIKOB,k.1.H. 1011 JINnenkuii rocyiapcTBeHHbIH TEXHUYECKUX
YHHBEpPCHTET

@®OPMBbI IOTEPU YCTOMYUBOCTH YYACTKOB NONEPEYHOI'O CEYEHUS CTAJIBHOI'O CTEHOBOI'O 9JIEMEHTA BECKAPKACHOI'O 3JJAHMAL...68

Jlerkue crajnbHBIE TOHKOCTEHHEIE KOHCTPYKIIUH (HCTK) HaIlUTH ITAPOKOE NPUMEHEHHUE B COBPEMEHHOM CTPOUTEIIECTBE. O}lHaKO J10 CUX TI0p B Poccun He TPUHATHI HOPMBIL
MPOCKTHPOBAHUSA HCTK, HE YTBEP)KJACHBI UX METOANKH pacyeTa, B YaCTHOCTH, Ha yCTOl‘/‘l'-IHBOCTI:‘ CrallbHbIM TOHKOCTEHHBIM KOHCTPYKIIUSAM U3 OHHHKOBaHHOﬁ CTaJIi MIPUCYIIIA MECTHas
noreps yCTOﬁ‘{HBOCTM, oreps yCTOﬁ'—IHBOCTH (bOpMBI TIONEPEYHOI0 CCYCHUA U O6U_Ia${ oreps yCTOﬁ‘[HBOCTH. Haumenee myquHoﬁ SABJIACTCA OTEPA yCTOI}’I‘{HBOCTH (1)0pr] TIONEPEIYHOr 0
ceuenus. B HacTosieit pabore nccienoBanbl GOPMBI ITIOTEPH YCTOHYNBOCTH XapaKTEPHBIX YYaCTKOB IOIIEPEYHOT0 CEYEHHsI CTEHOBOT'O JJIEMEHTA CTAILHOTO OECKapKaCHOTo 31aHusI.
l]aHHBIﬁ OQJIEMCHT NPEACTABIISACT coboit HpO(l)HJ]HpOBaHHLIﬁ JIMCT, B IONICPEYHOM CEYCHHUU KOTOPOI'0 NPUCYTCTBYIOT AOIOJHUTEIIBHBIC DJIEMEHTHI )KECTKOCTH. H,JTSI XapaKTECPHBIX YYaCTKOB
TPUHUMAJIOCH IITAPHUPHOEC ONMUpaHUE. (I)OpMBI orepu yCTO]}‘I‘IHBOCTH ONpEACIATINCH B IPOCKTHO-BBIYUCIIMTEIIBHOM KOMILICKCE SolidWorks JIMHEHHBIM CTATHYECKHUM pacueTom. TTokazano
BIIMSIHHME JUTMHBI XapaKTEPHOT'O YYacTKa U TOJIIMHBI HCIIOIb3yeMOii cTanu Ha (popMy moTepH ycroitunBoctH. CaenaH BbIBOJ O AOMYCTUMOCTH MPHUMEHEHHST METOUKI
peayLpoBaHus(YMEHBLICHUS PacUCTHBIX CEUCHHIA), mpeacTaBiaeHHOH B EBpokone 1993-1-3.

KiroueBble ciioBa: popMa norepu yCTOYMBOCTH, CTaIbHOE GEeCKapKacHOE 31aHe, MECTHAs MOTePsl yCTOWYMBOCTH, TOTEPs yCTOWYMBOCTH (POPMBI MOTIEPEYHOTO CEYEHHS], IMHEIHBINH CTaTHYECKHI pacyer.

UDC 624.014. Podzorov A.V., Karmanov I.V., Zverev V.V., Tezikov N.Y., Zhidkov K.E. The buckling forms of parts of cross section of steel wall element of frameless building.

Light steel thin-walled structures (LSTC) are widely used in modern construction. However, so far not accepted design standards LSTC in Russia, their calculation is not approved methods, particularly
for stability. Steel thin-walled structures made of galvanized steel are inherent in the local buckling, distortional buckling and the overall buckling. Less studied is the loss of stability of the cross-
sectional shape. In the present study we investigated the buckling characteristic specific parts of the cross section of the wall element of frameless steel building. This element is a profiled sheet, in the
transverse section of which contains additional stiffening elements in the form of corrugations. For the specific parts were adopted simple support. The buckling was determined in CAE-system
SolidWorks for linear static analysis. Shows the influence of the length of the specific part and thickness of steel used in the form of buckling. The conclusion about the admissibility of the application of
reduction techniques presented in EN 1993-1-3.

Key words: buckling, steel frameless building, local buckling, distortional buckling, linear static analysis.



N 53a 2016roxn
Pacuérel Ha mpouHOCTH
E.b. KOPEHEBA, n.1.1., npo¢.
HAIPSKEHHO-JIE®OPMUPOBAHHOE COCTOSIHUE JIEJJOBOM IVIMTHI C IMOJBIHBEN ITPM HEOCECUMMETPUYHOM 3AT'PYKEHUM...2
PaccmaTpuBaroTcs BOIPOCH! pacuera JIeJ0BOH IUTHTHI C HOJbIHbEI, HMEIoLIeH KPyroByio GopMy, IpH AeiicTBUM HEOCECHMMETPUYHBIX HArpy3okK. Vi3yuaemast IJInTa sIBISIETCS] OCCKOHEUHOMH,
ee TOJIIIMHA H3MEHSIETCs] B OKPECTHOCTU OTBEpCTHS. MICIIONb3yI0TCst anaanTudeckre MeTobl. [Ipumensercs Teopus ¢yHkuuii beccers.
KuioueBbie cjioBa: GeCKOHEUHAsI IUINTA, TTOJIBIHbS, HEOCECUMMETPUYHbIC Harpy3ku, GpyHkunn beccens.
UDC 624.073. Koreneva E.B. State of stress and strain of the ice slab with an opening subjected to an action of nonsymmetric loading.
Problems of the ice plate with an opening having a circular form analysis are under study. The mentioned construction is subjected to an action of nonsymmetric loading. The plate under
study is infinite. Its thickness is variable in the area of an opening. Analytical methods are used. The theory of Bessel functions is applied.
Key words: infinite slab, opening, nonsymmetric loads, Bessel functions.

I1.A. KOCBIX, nnx. IlepMckuii HAlHOHAJIBHBINA HCC/I10BATEIbCKUI MOTUTEXHHYECKHIT YHHBEPCUTET
OIPEJIEJEHUE SKBUBAJIEHTHBIX TEOMETPUYECKHUX XAPAKTEPUCTHUK JIETKUX CTAJBHBIX XOJIOJHOKATAHBIX NPO®PWIEN C IEP®OPALMEI
«ATJIAHT»....6
HpennomeHa MCTOJMKA ONPEACIICHUS SKBUBAJICHTHBIX I'COMETPUICCKHUX XaPAKTEPUCTHUK JICTKOI'0 CTAJIBHOI'O TOHKOCTECHHOT'O HpO(i)HJ'IH C nep(bopauneﬁ «ATJIAHT». Ha ocHOBe
MPEIOKCHHOTO ITOAX0Ja BIYHCIICHBI KaK I/ISFI/I6HI>IC, TaK u HSFHGHO-prTHJILHLIC XapaKTCPUCTHKH UCCICAYEMOT' O qruara3oHa KOHq;)I/II‘ypaLII/[ﬁ HpO(i)HJ'ICf[. HOZ[TBCP)KHCHH THUIIOTE3a O
BO3MOXHOCTH UCIIOJIb30BAHUS JAHHBIX XapaKTCPUCTHUK JUIA BbIUYHCIICHUS 3HAYCHUI KPUTHYICCKHUX CHII IIOTEPU yCTOf[‘{PIBOCTPI. HpOBCZ[CH CpaBHI/ITCJ'ILHHﬁ aHaJIM3 C aHAJIOTHYHBIMHU
XapaKTePHCTHKAMHU, COOTBETCTBYIOIMMH cILIonHOMY C-00pa3HoMy mpoduiio.

KuroueBble ¢JI0BA: CTAILHOM TOHKOCTEHHBIN HpO(i)I/IJ'IL C nepd)opaunefz’l, yCTOﬁqHBOCTL, OKBUBAJICHTHBIC TCOMCTPUICCKHUEC XaPAKTCPUCTUKH, KOMIIBIOTCPHOC MOACIMPOBAHUC.
UDC 624.04. Kosykh P.A. Definition of equivalent geometric characteristics of light guage steel members with perforation KATLANT».
Approach of definition of equivalent geometric characteristics of light gauge steel members with perforation «<ATLANT» is presented in the article. Both bending and lateral-torsion
characteristics are calculated based on the offered scheme. Supposition about possibility of using calculated characteristics for lateral buckling force definition is confirmed. Ccomparative
analysiswith conventional C shaped members is executed.
Key words: light gauge steel members with perforation, buckling, equivalent geometric characteristics, computer modeling.

T.A. MYXAMEJUEB, a.1.H. HANKB um. A.A. I'ozaeBa (AO HULL «CtpouTebCcTBOY)
PACYET IO MIPOYHOCTHU U3rUBAEMBIX ®UBPOBETOHHBIX KOHCTPYKIIUIA METO/IOM IPEJEJIbHbBIX YCHUJINM...12
PaccmotpeH pacyer poYHOCTH 110 HOPMAJIbHBIM CEYEHUSIM H3rHOaeMbIX JIeMEeHTOB u3 hubpoberona. [Ipe/uiokeHa METOANKA pacyeTa 110 IPOYHOCTH 3IEMEHTOB METOJIOM IPE/IeIbHbIX
yeunuit. IIpecraBieHsl NpaBuia Ha3HAYEHUS PACUSTHBIX XapaKTePUCTUK IPOYHOCTH (HUOPOOETOHA IIPU OCEBOM PACTSHKEHUH.
Kirouessie ci10Ba: puOpOOCTOHHBIE KOHCTPYKIIUH, METOJ] IIPEJIEIIBHBIX YCHINH, IPOYHOCTh U3rHOAEMBIX HJIEMEHTOB.
UDC 624.072.2. Mukhamediev T.A. Calculation of bending fibre-reinforced concrete structures using critical stress method.
The strength calculation on normal sections of bending elements made of fibre-reinforced concrete is considered. The methodology of the elements’ strength calculating is proposed using
critical stress method. The rules for indication of the strength calculation characteristics of fibre-reinforced concrete under axial tension.
Key words: fibre-reinforced concrete structures, method of critical stress, strength of bending elements.

Pacyersl Ha yCTOWYHBOCTD
M.H.KUPCAHOB, a.pu3.mat.nayk, npop. HHY MIOH, r.Mocksa
OLIEHKA IIPOTUBA U YCTOMYUBOCTH MPOCTPAHCTBEHHOM BAJIOYHOM ®EPMBL...19
TIpeioxena MaTeMaTH4ecKasi MOJIE/b YIPYTOi CTaTHYECKU ONpeeIUMOil (epMbI C YeTHIPHMS OIIOPAMH I10 yriiaM OcHOBaHHs. C MOMOIIIBIO CHCTEMbI KOMITBIOTEPHOH MaTeMaTHKH Maple
BbIBeJIeHa (popmyta juist nporuda Gepmsl OT JeHCTBUS TpeX BUJIOB CHMMETPHYHON HArpy3KH B 3aBUCHMOCTH OT Pa3MepOB KOHCTPYKLHMH U 4YuciIa naHesei. HaiiieHbl acCHMITOTBI peIeHHsI.
Tlonyuens! GpopMyibl aist ycuians B Hanbosiee CKaToM CTEpIKHE JUIsl OLEHKH YCTOHYMBOCTH KOHCTPYKIIMHU IIPH PA3INYHbIX BUAX HATPYKEHUS.

KiioueBbie cj10Ba: IPOCTPaHCTBEHHAs (pepMa, yCTOitunBOCTb, Maple, HHAYKIHs, aCHMIITOTHKA, IIPOTH0.
UDC 624.31. Kirsanov M.N. Evaluation of deflectionand stability of spatial girder.
A mathematical model of an elastic statically determinate truss with four pillars at the corners of the base is obtained. Using the system Mpale the formula for deflection of a truss from the
action of three types of symmetrical loads depending on the dimensions design and number of panels and the asymptotes of the solution are found out. The formulas for stress in the most
compressed core are found to assessthe stability of the structure under various types of loading.
Key words: spatial truss, buckling, Maple, induction,complexity, deflection.

Henunneiinpie pacuerst
C.B.BOCAKOBl,H.T.H.,Hpotl)., O.B.KO3YHOBA2,rJ1.nmx.npoelc’ron 1l;e.rlopyccmn?l HAIIMOHAJIbHbINA TeXHUYeCKHii yHUBepcuTeT, I.MHHCK, 20A0«T omenbekmii JCK»
BAJIOYHASI IIMTA HA HEJIMHEVMHO-HEOHOPOJHOM OCHOBAHHUM C MECTHBIM OCJIABJIEHUEM...23
HpeﬂHO)KBH BapI/IaLII/IOHHO-pa?;HOCTHBIﬁ TIOAXOX K pacueTy yInpyrux OaJIOYHBIX IUTAT, PACIIOJIOKCHHBIX Ha (bl/BI/I‘{GCKI/I HEJTMHEWHOM HEOAHOPOAHOM OCHOBAaHHH. Henuneitnas mocraHoBKa
KpaeBoil 3a/1a4u peaan30BaHa METOAOM YIPYTHX PELICHNH B 00/1aCTH MaJIbIX yIpyromiacThieckux aedopmaruii. UncnenHas anpodauust pe3yabTaToB pacyeTa OCyIIECTBICHA ¢
ucrnosb3oBanueM nporpammuoro nakera MATHEMATICA 8.0.

KiioueBbie cjioBa: ynpyrue 0ajgo4yHble IUINThL, HEIMHEIHO-HEOJHOPOIHOE OCHOBAHHE, KpaeBasi 3a/{a4ua, METO YIPYIHX PEIICHHUH, HETHHEHHBIC PacueThl.
UDC 624.072.21.7. Bosakov V.S., Kozunova O.V. Beam slab on nonlinear inhomogeneous base with local attenuation.
The variation-difference approach to the calculation of elastic beam slabs located on physically nonlinear inhomogeneous base is proposed. Nonlinear formulation of the boundary value
problem is realized by the method of elastic solutions in the field of small elastic-plastic deformations. Numerical testing of the calculation results is performed using the software package
MATHEMATICA 8.0.
Key words: elastic beam slabs, nonlinear inhomogeneous base, elastic solution, numerical method.

HHHaMH‘[eCKI/Ie pacyeThbl
I'.I'.BYJIBIYEB, i.1.H., npo.MockoBcKkHii TexHOI0rHYecKnii yHuBepcuter MUPIA
JUHAMUYECKOE PABPYIIEHUE KOTTEIKHOI'O CTPOEHMNSI...32
PaccmarpuBaercs nponecce paspyieHus KOTTeKa, PEACTaBICHHOTO B BUE TPEXCIOWHOTO TapaulesienuIe/1a (IIOKOIbHBIN 9Tax, J1Ba )KIIIBIX ATaXa U TEXHHYECKHI 9TaX) C BEIPE3aMH,
COOTBETCTBYIOIIUMH IMOMEIICHUAM, NBEPHBIM, OKOHHBIM U JIFOYHBIM IIPOEMaM. MaTepHan KaXXZI0ro CJI0S TIPEeAroaracTcss OAHOPOAHBIM H30TPOITHBIM U YIIPYTOBA3KOIIACTUYHBIM. Konrakr
Q)yHHaMeHTa C I'PYHTOM NPEAIOJIAaracTcss BUHKICPOBCKUM C IIEPBBIM KOB(i)(i)HL[HeHTOM OCTCIIA, 60KOBI>Ie, BCPXHAA U BHYTPECHHHUEC ITOBEPXHOCTH CTPOCHUSA CBO6OL[HI>I oT HaHpS{)KeHPIﬁ.
PaccmarpuBarotcs 1Ba BUuia Harpy3Ku: TparneryeaaabHblil HMITY/IbC, ASHCTBYIONMIA HA HIDKHIOK OBEPXHOCTH LIOKOJIBHOI'O 3Ta)ka U MOJIEIUPYIOIIUN CeHCMUYECKyI0 Harpys3Ky, U
HPSIMOYTOJIBHBIN UMITYJIbC, ISHCTBYIOIIHI Ha BEPXHIOIO OBEPXHOCTh TEXHUYECKOr0 dTaxka. J{yist MpaBUILHOTO BEIOOPA KPUTEPHEB Pa3pyIICHUs! EPBOHAYATIEHO IPOBOJUTCS
MOJCIMPOBAHUEC TUHAMUKU U ONIPEACIIAIOTCA MAaKCUMAJIbHBIC HATIPSKCHUS, CIIOCOOHBIE BBI3BATH PaspyLICHUE B PA3JIMIHBIX XapPaKTEPHBIX TOYKAX CTPOCHUS, U TOJIBKO ITIOCJIE 3TOTO
MPOBOIHUTCS MOCIMPOBAHHE paspyueHus. ONpeaensoTes MUHUMAJIbHBIC HANIPSDKSHHS, Pa3pyLIAIOIINe CTPOCHHE MM €ro pyHIaMEeHT, IPOBOJUTCS aHAIN3 PE3YIbTATOB MOJCIMPOBAHUS U
06Cy)K,Ha}OTCﬂ BO3MOXXHOCTH JaJIbHEHUIIIETO YCOBEPLICHCTBOBAHMSI MOJICTIH M METO1a.

Ki1ro4eBble ¢/10Ba: YHMCICHHOE MOJEIMPOBAHNE, TUHAMUIKA U Pa3pyIIEHUE COOPYKEHUH, CeliCMUYECKHe Harpy3KH.
UDC 5.393. Bulychev G.G. Dynamic destruction ofthe cottage.
In this article the process of destruction of the cottage presented in the form of a three-layer parallelepiped (a ground floor, two inhabited floors and a technical floor) with the holes
corresponding to rooms, doors, windows and manholes is considered. The material of each layer is supposed homogeneous isotropic and elastoviscoplastic. Contact of the base with a soil is
supposed as Vincler with the first coefficient of bed, lateral, upper and internal surfaces of a structure are free from stresses. Two kinds of loading are considered: an triangular impulse
operating on the bottom surface of a ground floor and modelling seismic loading, and the rectangular impulse operating on the top surface of a technical floor. For a correct choice of criteria
of destruction the modelling of dynamics is originally conducted and the maximum pressure, capable to cause destruction in various characteristic points of a structure, are defined and only
then destruction modelling is conducted. The minimum pressure destroying a structure or its ground floor are defined, the analysis of results of modelling is carried out and possibilities of
the further improvement of model and a method are discussed.
Key words: numerical modelling, dynamics and destruction of constructions, seismic loadings.

A.I'. TAIIUH, a.T.H., npod. (OAO «ATOMIHEPronpoexT™, . MocKkBa)
BJIMSTHUE I'JTYBUHBI OAY KK U3 YKPEIIJIEHHOI'O TPYHTA NOJ ®YHAAMEHTHOM IJIMTOM HA CECMHUYECKYIO PEAKIIAIO COOPY ) KEHUSI.
Yacre I: IEMOHCTPALIUA DDPDEKTA...37
OIHMM U3 TEXHUYECKHX PEIICHUH, IPHMEHAEMBIX IPU HPOESKTHPOBAHUHU TSDKEIIBIX OTBETCTBEHHBIX COOPYXKEHHIT B CEHCMMUECKUX pallOHaX HAa IUIONIAJKAX C MATKUMH U CPEIHUMH
TPYHTaMH, SIBJISCTCS YCTPOIMCTBO T.H. «TPYHTOBOI! IIOMYIIKM» IO (pyHIAMEHTHO# IIUTOM. ITpH 3TOM UCXOIHBIN IPYHT B 00BEME «IIOLYLIKI» JI1 0O MOTHOCTBIO 3aMEHSETCs, JIM0O
YKPEIUIAETCS ¢ HOMOLIBIO PA3JIMYHBIX TEXHONOTHIL. OOBIYHO TJIABHOI LIEIIbIO TAKOTO PELICHNUS CIIYKUT 00ECIIeYeHHE YCTOHYMBOCTH OCHOBAHMUS, TOM YUCIIE M K PA3KIDKCHUIO TIPH
ceffcMuueckux BoszeHcTBUAX. OJIHAKO YCTPOICTBO MOMYIIKH BIMAET U HA CEHCMUUECKYIO PEaKIUIo COOpyKeHus. B cratbe paccmaTpuBaeTcs pacyeT OTBETCTBEHHOTO COOPYKEHMS Ha
MOJYLIKE C TpeMst BapuaHTaMu riyounsl. [lokasaHo, 4To ceicMuyecKas peakius coOpyKeHHs NeHCTBUTENLHO MOKET CYIIECTBEHHO CHUXKATBCS 110 CPABHEHHIO C MCXOHBIM BO3/IHCTBHEM,
HO JIJI 5TOTO UCXOJIHBIA IPYHT JIOJKEH OBITH BO3MOXKHO 00JI€€ MATKHM.

KioueBble ci10Ba: ceificMuyeckas peakius, B3auMoIeHCTBIE COOPYKEHHH ¢ 0OCHOBAHHEM, KOMOMHHPOBAHHbIN ACUMITOTHYECKHH METOL.



UDC 539.3. Tyapin A.G. Effect of the depth of the «pillow» of upgraded soil under the base mat on structural seismic response. Part I: Demonstration of effect.

In seismic design of the heavy structures in the soil sites they often use «soil pillows» under the base mat. Inside the volume of the «pillow» the initial soil is either removed and substituted,
or upgraded by various technologies. Generally the main goal of such a design is to provide stability of soil foundation, including liquefaction during seismic events. However, this «pillow»
impacts also structural seismic response. In the paper the author considers three variants of the pillow depth in seismic analysis. It is demonstrated that structural seismic response can be
really decreased as compared to the initial seismic excitation, but for this effect the initial soil should be soft.

Key words: seismic response, soil-structure interaction, combined asymptotic method.

Pacuersl Ha HaJIC)KHOCTh
M.B.KPAKOBCKHWW, 1.T.H., npo¢. (HIIKTB «Ontumusanus», r. Mocksa)
MOBBILIEHUE HAJIEXXKHOCTH KEJE30BETOHHBIX KOHCTPYKIUAMA ITPU PACYETAX IO HECKOJIbKHUM ITPOI'PAMMHBIM KOMILIEKCAM...45
PeannzoBanbl TpeﬁOBaH]/Iﬂ FnaBrocaKcnemem ¥ HOpPMaTUBHBIX NTOKYMEHTOB O HeOﬁXOﬂl/IMOCTI/I HCIIOJIb30BaHUA HECKOJIBKUX MPOrpaMMHBIX KOMIIJIEKCOB ITPU IPOCKTUPOBAHUH CIIOKHBIX
00BEKTOB U3 JKeIIe300€TOHHBIX KOHCTPYKIMiA. Pa3paboTansl Meroauka 1 OBM-niporpamma juist aBTOMaTU3HPOBAaHHOIO BBIOOpA Hanbollee HaKHBIX perieHni. Ha KOHKpeTHOM 4rcioBoM
IIpUMEPE ITOKa3aHa BO3MOKHOCTH CYIIIECTBEHHOI'O ITOBBIICHUA HAJICKHOCTHU JKENIe300€ TOHHBIX KOHCprKIIHﬁ TIpHU pacyeTax 110 HECKOJIBKUM IIPOrpaMMHBIM KOMILIEKCaM.

KiroueBble ci10Ba: 5xelie300€TOHHBIE KOHCTPYKIIUH, PAcyeT, HaJIeKHOCTb, mporpaMmMublie komiutekebl, OMCHulDKene3zo6eron, Robot Structural Analysis, SCAD, JIupa, SOFISTIK,
ANSYS, Midas Civil, SAP2000, CSIBridge, ETABS.
UDC 624.044. Krakovskiy M.B. Improvement in reliability of RC structures by designs with several software applicatios.
The requirements of the Expert Analysis State Central Board and of Russian National Codes for using several software applications todesign complex RC structures are implemented.
Special procedures as well as software application for automatic selection of the most reliable results are developed. A specific numerical example illustrates the possibility of significant
increase in RC structures reliability through design with several software applications.
Key words: RC structures, design, reliability, software applications, OM SNiP Zhelezobeton, Robot Structural Analysis, SCAD, Lira, SOFISTIK, ANSYS, Midas Civil, SAP2000,
CSIBridge, ETABS.

B.C.YTKHUH, a.1.H.,1pod., O. . BOPUCOBA, un:x. Bosiorojackuii rocyiapcTBeHHbI YHUBEPCHTET
PACYET HAJIE)KHOCTH JIEHTOYHOI'O ®YHIAMEHTA I1O/1 IIPOIOJIbHOM CTEHOM 3IAHUSI HA CTAJIAU SKCILTYATAIHAN...50
PaCCMOTpeH METOI pacyeTa HaIC)KKHOCTH HHAUBUAYAJIBHOTI'O JICHTOYHOI'O (byHﬂaMeHTa 3JIaHUA Ha CTaIMM DKCITyaTallud Ha OCHOBE TCOPHUH HEYETKUX MHOXKECTB B CUITY Ol‘paHI/I‘{eHHOﬁ
(HenoJHOI) CTaTUCTUYECKOH HH(OPMAINK 0 KOHTPOJIMPYESMBIX [TApaMeTpax B MATEMaTHYECKUX MOJIEISAX MPEJIeIbHBIX COCTOSIHHI 11 Pa3IMYHbIX KPUTEPHEB PabOTOCIIOCOOHOCTH
(byH,Z[aMeHTa, (DyHﬂaMeHT B IIOHATHUAX TCOPHUU HAACKHOCTH IPEACTABIACT MEXaHUYECKYIO CUCTEMY, B KOTOpOﬁ KaXKIbIi (yCJ‘IOBHO) OJIEMEHT XapaKTCPU3YyETCsA HHTEPBAJIOM HaJIC)KHOCTH U B
1I€JIOM HaJACKHOCTh CUCTEMBI ONIPEACIIACTCA 3HAYCHUEM HAJIC)KHOCTU CaMOro ¢J1a00ro J€MEHTa CUCTEMBI.

KiioueBbie cJ10Ba: xene300eTOHHbIH QYHAMEHT, IIPOJI0JIbHAS CTEHA, HA/IeKHOCTh, OTKa3, KPUTEPHH PabOTOCIIOCOOHOCTH, BO3BMOXKHOCTHBI METO/, UHTEPBaJl HaJE€KHOCTH.
UDC 624.151.5:642.046.5. Utkin V. S., Borisova O.L. Calculation of reliability strip foundation under the longitudinal wall of the building at the stage of operation.
The article is about method of calculation of individual tape building foundation reliability on the operational stage based on the theory of fuzzy sets on the reason of limited statistic
information about controlled parameters in limit state mathematic models for different criterions of the foundation efficiency. the foundation in the concept of reliability theory is a system
where every (contingently) element is characterterized with the interval of reliability and generally the reliability of the system is determined with signification of reliability of the weakest
element of the system.
Key words: reinforced concrete foundation, longitudinal wall, reliability, refusal, criteria of working capacity, opportunities method, reliability interval.

YucreHHble MCTOIbI
E.N.BPUTBUH, kana.¢pus.mat. nayk AICK, r. [IlHenponerpoBck
BJIMSIHUE JE®OPMAILIMM CJIBUT' A HA U3I'MB U KPYYEHUE TOHKOCTEHHBIX CTEP)KHE...59
B pabGorte [2] ObL1 IpeaIokKeH METO pacueTa pPaMHBIX KOHCTPYKIMIT COCTAaBJICHHBIX X TOHKOCTEHHBIX CTEPHKHEBBIX 2J1eMeHTOB. CyTh METO/Ia COCTOUT B TOM, UTO Y3€J KOHCTPYKIMI
paccMaTpHUBaeTCs Kak OJIHOTOUCYHBIH KOHEUHBII AJIEMEHT € N IOHOJIHUTEIbHBIMU CTEIICHSIMHU CBOOOABI (110 YMCITy MOAXOIINX K Y31y CTepKHEi). I{eHTpanbHbIM MOMEHTOM
TIPEATI0KEHHOr0 aJIrOPUTMA SABJISIETCS IIOCTPOCHUE MAaTPULIBI J)KECTKOCTH Y3J1a, B OCHOBE KOTOPOI'O JICKUT aHAIU3 KOHEYHOJIEMEHTHOM MOJEIH y3Jia C MOCIECAYIOIUM €ro «o0KaTHEM» npu
IIOMOLIY aHAJIMTUYCCKUX HOCTpOeHHﬁ. Kaxk 6b110 IIOKa3aHO, METO paGOTaeT YCHEUHO, TOJIBKO B TOM CJIy4yae, €CIIM aHAIIMTUYECKAass MOJEb y3/1a aICKBaTHA KOHEYHOYJIEMEHTHOM MOICIIH.
TIosToMy 0cO0YI0 aKTYaIbHOCTb JUISl IIPEUIOKEHHOT0 METO/1a IIPUOOpETaeT TOYHOCTh ITOCTPOCHUS MaTPHUIIBI JKECTKOCTH OT/IEIbHO B3SITOTO CTePXKHs. B HacTosiei pabote Ha KOHKPETHOM
NpUMepe MOKa3aHO HACKOJIBKO Ba)KHO IIPU HOCTPOSHUH MATPHUIIbI JKECTKOCTH JUISl TOHKOCTEHHBIX CTepIKHEl y4UThIBATh BIMsHHUE JeOpMAaLUK CABHTA, a TAKoKe omucaH 3G deKT nosBiIeHus
JACIIIIaHaIluH «0e3 KpYy4YCeHUs» IS HECCHUMMETPUIHBIX CEUCHHIA.

KuioueBble ¢JI0Ba: TOHKOCTCHHBIC CTCPIKHH, H3FI/I6 " KPY4CHHUEC, KOHCTHODJIECMECHTHAsA MOJCIIb, I[C(b()pMaLlI/Iﬂ caBura, pac4eT paMHbIX KOHCprKLIHﬁ, MaTpuIia )KECTKOCTH y3Jia.
UDC 624.044. Britvin E.1. The effect of shear deformation on bending and torsion of thin-walled bars.
The study [2] proposes the calculation method for frame structures consisting of thin-walled bar elements. The method assumes that the structural assembly is like a single point finite
element with n additional degrees of freedom (n equals number of node bars). The main point of the proposed algorithm is the matrix construction for the node rigidity, based on the
analysis of the finite element model of node and then its «compression» through analyticalconstructions. As shown, the method works successfully only if the analytical model of node is
adequate to the finite element model. Therefore, the accuracy of rigidity matrix construction of every single bar is particularly important for the proposed method. The concrete example of
the present work demonstrates how important it is to consider the effect of shear deformation while constructing the rigidity matrix for thin-walled beams. This work also describes the
effect of warping «without torsion» for asymmetric cross-sections.
Key words: thin-walled rods, bending and torsion, finite element model, the shear deformation, the calculation of frame structures, matrix assembly rigidity.

B.M.IIPOKONBEB, k.1.1.,npo¢., M.A.CATbHUKOBA? nixk. ‘®T'BOY BIIO «MI'CY»,r. Mocksa, 2ITAO «Kpachoropekuii 3aBox um.C.A. 3sepesa», r.Kpacnoropck
AHAJIMTHYECKHI METOJ MOJIEJMPOBAHUS U PACYETA TAPAMETPOB CUCTEMBI PA3I'PY3KHA KPYITHOT ABAPUTHBIX IPELIA3MOHHBIX
OINTUYECKHUX SJIEMEHTOB KOCMHUYECKOI'O BABUPOBAHMUSI...66
TIpeioxen aHATMTHYECKHIA METOJL pacyeTa napaMeTpoB CUCTEM Pa3TPy3KH Ul KPYHHOra0apUTHBIX CILIOLIHBIX 3epKajl, 00JIaJalomuX INIOCKUMH WK chepUdecKUMU pabodnMu
TIOBEPXHOCTAMHU U OTIIMIAIOIINXCA KaK HAJTMIUEM, TaK U OTCYTCTBHEM LICHTPAJIBHOTO OTBEPCTHS. HO}Z[TBep)KHeHHe MPaBUIIBHOCTH PACYCTOB, IPOBEACHHBIX 110 aHATTUTUICCKUM (bopwlynaM,
OCYHIECTBJIAIIOCH C IIOMOIIBIO KOHEYHO-3JIEMEHTHOTI'O MOJACIINPOBaHUA paﬁOTBI 3€pKajia COBMECTHO C CHUCTEMOM pasrpysku. Tlo uroram pacueToB U MOACINPOBAHMA CACTIaH BBIBOJ O TOM,
4qTo Hpe)Z[J'IO)KeHHBIﬁ METOX ITO3BOJIACT OLEHUTH KOJIMIECTBO PAINYCOB Pa3rpy3KH U YUCJIO TOYCK OIOP Ha KaXXJ0M U3 HUX, HeOﬁXOHHMHe JUI TOCTUIKCHUS TpeGyeMle mapaMeTpoB
KauecTBa paboueii moBepXHOCTH 3epKaya. Meroa Hanbolee yCTOHYMB PU HPUMEHEHUH €ro IS IIOCKUX 3epKall M 3epKall ¢ GONBLINM PaJnycOM KpHBH3HBI. VICIOIb30BaHHE JAaHHOTO
METO/Aa MO3BOJIUT COKPATUTH BPEMsI, 3aTPaYBacMO€ Ha MOJACIIMPOBAHHUE U PACUCT IMapaMETPOB CUCTEMBI Pa3rpy3KH.

KuroueBble cjioBa: 3€pKaJia TEJIECKOIIOB, prHHOFaﬁapHTHBIe 3€pKajia, TIHEBMAaTHYECKas CUCTEMA pa3rpy3Ku.
UDC 51-74 + 539.3. Prokopiev V.1, Salnikova M.A. Analytical modeling and calculation method of support system parameters of large precision space- based optical elements
using a computational experiment.
This paper proposes an analytical method for calculating the parameters of support systems for bulk solid mirrors having flat or spherical working surfaces and differing by the presence or
absence of the central hole. Validation of calculations carried out by analytical formulas was done by using the finite element simulation of the mirror with the support system. According to
the results of calculations and simulations the proposed method allows estimating the number of support radii and points to achieve the required quality of the mirror working surface. The
method is most stable when applied to flat mirrors and mirrors with large radius of curvature. The use of this method will reduce the time spent on modeling and calculation of the support
system parameters.
Key words: mirror telescopes, large precision mirrors, pneumatic discharge system.

C.IO.TPYTAESB, k.1.H. (AO «Mpkyrck HUUxuMMa»)
IMPUMEHEHME TEXHOJIOI'AH KOPPEJISIIUN IAD®POBBIX N30BPAKEHU ITPU PEIIEHUN WIEHTUOUKAIIMOHHBIX 3AAY...72
anBe}leHLI CBCJICHUSA 00 MCIT0JIL30BAaHUH Ha OIMAaCHBIX TIPOU3BOACTBEHHBIX 00BeKTax W}leHTH(I)HKaLIHOHHBIX MECTOZI0B, ITO3BOJIAIOIINX OLICHUBATh (I)aKTI/I‘[eCK()e HanpsHKEHHO-
uefbopanOBaHHoe COCTOSAHHUE MPOMBIIIIJICHHOT'O o60py11013am/m. ITokasana BO3MOXKHOCTB MCITOJIb30BaHUS B KAYECTBE HCTOYHHMKA JAHHBIX JUIA IPOLUEAYPBI H)IeHTH(I)MKaLH/H/I TECXHOJIOTHHA
KOoppesunn I.H/I(bp()BL]X M306pa>|<e}mﬁ‘ l'[pe)mTaBneHo OITUCaHUuEC MO}IH(I)HHHPOB&HHOI‘O aJilroOpuTMa pacrio3HaBaHusA nepememennﬁ TIOBEPXHOCTH OG’BeKTa, TIO3BOJIAIOLICTO OTKA3aThbCAa OT
HBOGXOJIHMOCTH HAHCCCHUSA Ha HEC Heperynﬂpnoﬁ BL]COKOKOHTpaCTHOﬁ «CTICKJI»-KapTHUHBI.

KiioueBble ciioBa: Haﬂpﬁ)KBHHO-ZIe(bOpMHpoBaHHOB COCTOAHHUE, METOX KOHCYHBIX DJIECMCHTOB, METOl HAUMCHBIIINX KBAaJpPaToB, H}IeHTH(l)HKaLII/ISI, Koppeisnus, OITaCHBIN
HpOHBBO}lCTBeHHHﬁ O6’beKT, CIICKII.
UDC 531/534. Trutaev S.Yu. Application of the digital images correlation technology for solving identification problems.
The article deals with data relating the usage identification methods that allow to estimate actual stress-stain state of industrial equipment at hazardous industrial facilities. It shows the
opportunity of using the technology of digital images correlation as a source of data for identification procedure. The article presents the description of modified algorithm of recognition of
object surface movements that allows to refuse the necessity of applicationof irregular high-contrast «speckle» image on it.
Key words: stress-strainstate, finite-element method, least-squaresmethod, identification, correlation, hazardousindustrialfacility, speckle.
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Pacuérel Ha mpouHOCTH
JEXTSAPD A.C., a.1.H., npod.
IMPOEKTUPOBAHUE KOPOBYATBIX BAJIOK IEPEMEHHOI'O CEYEHMUSI...2
3pHTenbHBIC 3aJIbI CPEHEH 1 OOJBIION BMECTUMOCTH OOBIYHO UMEIOT IIUIaH B BHJIE TPAIICIIUH, KPYTOBOI'O CEKTOpa C EHTPaIbHBIM yriioM 90—110° B Wi HMEIOT OBAIBHYIO (OpMy.
TlepekpbITHs TaKHX 3aJI0B YaCTO MPOSKTUPYIOTCS B BUJIE Oallok KopoOduaToro cedeHus. [Tonoctu 0anok HCMOMB3YIOT JUIS pa3MeleHUs CBeTHIIBHUKOB HIIN YCTPOHCTBA MPUTOYHON
BEHTHJIALMH. TpanenueBuiHas WM CEeKTOpHas (popMa IJ1aHa JMKTYeT TeOMETPHIO TaKuX 6ajioK — OHH JOJDKHBI IMETh IIEPEMEHHOE CEUeHHE, CY’KasCh B HAIIPaBICHUH CLEHBI (ICTPAIbI)
(puc. 1). CreneHs Cy)KeHHs 3aBHCHT TAkKe M OT IIPUHATOrO KOJIMYECTBA OAJIOK B NepeKpHITUH. KpoMe TOro. B 3aBUCHMOCTH OT aKyCTHYECKHX M apXUTEKTYPHBIX TPeOOBAHHUH K HHTEphepy
3pPUTEIBHOIO 3ajla YMECHBIIATHCSA OT OAHOI'O KOHIAa 6am<14 K IpyroMy MOXET TOJIBKO IMHUPHUHA CCUCHUS J'[PI60 IIMprHAa U BBICOTA OJHOBPEMCHHO. Hwmxe paccMaTpuBacTCAd 3a1a4a O HCCyI.[ICﬁ
CITOCOOHOCTH KOpOG‘{aTLIX 68.]'101( TIEPEMCHHOT'O CCUYCHU . Kak OGLI'{HO, JJIST OTBICKAHU S BCpXHCﬁ TPpaHHIbI HpCL[CJ'ILHOI\/'I Harpysku HCO6XOZ[I/IMO cieaaThb NPEANOIOKCHHUE O Cl)OpMC
HCYEPIIaHUs HECYILIEH CIIOCOOHOCTH.

Kurouesble ci10Ba: kopoOuaras 0ajka, Hecylas ClloCOOHOCTb, ONTUMAaNbHas (opMa.
UDC 624.04:539.376. Dekhtyar A.S. Planning of box girders with variable cross sections.
Box girders for the creating of ceiling for visual halls are often used . The form of such halls requires that beams had the variable cross sections. Narrowing of section is starting from the outward edge of
hall and to his stage part. Task about load carrying capacity of box girders of variable section are considered. The kinematical method of theory of the limit equilibrium theory is applied for
determination of the upper bounds of load carrying capacity Such estimations are obtained in the closed form. They are the basis of optimization task about the best geometrical parameters of beams with
the fixed load carrying capacity. Examples are resulted. Necessary comparisons are done. The parametrical analysis of results received is given.
Key words: box girder, load bearing capacity, optimal shape.

B.JA. IETEJIMHA, kana. ¢pus.mat. Hayk, aou. MI'CY, r. MockBa
O MPOTHO3UPOBAHUU TOYHOCTH CEOPKH CJOKHBIX KOHCTPYKIIUIA...6
H3yuensl BOIPOCH! IPOrHO3UPOBAHHS TOYHOCTH COOPKH CJIOKHBIX KOHCTPYKIIMI, COOMpaeMbIX U3 crepikHeil 1o 3ajaHHoi nporpamme (pepmsl, matdopmsl u 1.11.). [IpuBenens! Gpopmyist
JUISL pacyeTa OTKJIOHEHHH YCTaHOBHUBIICHCS JUTHHBI (Ie()OPMUPOBAHHOI0) 3BEHA, U3 KOTOPBIX COOMPAETCsl KOHCTPYKINUS, OT CIIydaiiHON JUIMHBI Hele(hopMUPOBAHHOTO cTepkHs. ITomydeHst
MHOT'OKpaTHBIC Pean3aluy 1polecca COOPKH pa3IMYHbIX KOHCTPYKIHit Ha OBM M M3 MOJIy4eHHBIX JaHHBIX BBIBEICHBI BEPOSITHOCTHBIE XapaKTEPUCTHKH CyMMapHBIX OLIHOOK.
TIpeuioxeHHast METOAMKA MOXKET OBITH HCIOJIB30BAaHA B CTPOUTEIILHOM IIPOU3BOJICTBE MPH COOPKE CIIOKHBIX KOHCTPYKIIMH — KapKacoB, COCTOSIUX U3 OT/ENIbHBIX 3BeHbEB, COCANHEHHBIX
OIpe/IeICHHBIM 00pPa30M M I03BOJISIET MOJIYYUTh JOCTATOYHO TOUHbIE JaHHBIC UCKIIOYAOIIHE OMINOKH B IOJIOKEHUH CTPOUTEILHOW KOHCTPYKIUH U ee OJIOKOB.

KiioueBble ci1oBa: KOHCTPYKIIHS, IPOrHO3MPOBAHUE, HOTPEHIHOCTH, CTATHCTUYECKHE XapaKTePUCTHKH, CTEPKHHU, AedopMariys.
UDC 69.04. Petelina V.D. About forecasting precision assembly of complex structures.
In this paper we study questions the accuracy of the prediction of complex assembly structures assembled from rods for a given program (farms, platforms, etc.). The formulas for calculating the length
of the established deviations (strain) level of which is going to design, from the random length of the undeformed rod. Obtained multiple implementation of the assembly process of different designs on
the computer and the data derived from the probabilistic characteristics of the total error. The proposed method can be used in the construction industry in the assembly of complex structures, scaffolds,
consisting of individual units connected in a certain manner and it provides a fairly accurate data excluding the error in the position of the building structure and its blocks.
Key words: structure, forecasting, error, statistical characteristics, rods, deformation.

AN. HPI/ITI)IKI/IHl,}I.T.H.,HPO(l)., KA. EMEJ’[LS[HOBZ, FJ'l.l/lH)IC.lKFTy, B®Y, r.Kaaununrpan, 2000 «CTtpoutesbHas komnanus «KBagpaTtuelii MmeTp», r. Kaauauurpan
OLIEHKA YPOBHS HAIIPSIKEHUI B IEP®OPUPOBAHHBIX BAJIKAX C INECTUYT'OJIbHBIMU CKPYIJIEHHBIMU BHIPE3AMH IPU IMIOMEPEYHOM U3I'MBE...9
Ha ocHoBaHuu aHammsa Ppe3ynbTaTOB pacyuera MK?5 TIPUBOAUTCS OSMIIUPHUICCKASA 3aBUCUMOCTD JJIST OLICHKHU YPOBHS HaHpSI)KCHI/lﬁ B 30HaX MIECTUYTOJIBHBIX BBIPE30B CO CKPYITICHHBIMHU
yIJIaMH TIPU HaTMYHH TIOTIEpEeYHOM cuitbl V 1 u3rubaromero MmoMenta M. Benmunna pajiiyca cKpyrieHus yriioB npunsaTa paBHoit 0,04 oT BEICOTHI BEIpe30B. Pacuer mapHUpHO OMepThIX
HCp(i)OpHpOBaHHHX JABYTaBPOBBIX 0anok TIPOBOAUIICS TPH IICﬁCTBP[I/I O)Z[Hofl COCpeIlOTO‘{eHHOﬁ CHIIBI, HpHHO)!(GHHOﬁ TIOCPENHE TIPOJICTA. l'[pe):[naraeMaﬂ 3aBUCHUMOCTH JJIsI MAaKCUMaAJIbHBIX
SKBHMBAJEHTHBIX HaNpspKeHUit 1o Musecy auddepeHimpyer posib Kaxa0ro cuioBoro ¢axkropa V i M 1 H03BOJISET ONPEeNIsTh YPOBEHb HANPsDKEHUIT B ep)OpHPOBaHHBIX Oankax B
LIMPOKOM JAHMAaIa30He apaMeTpoB BBIPE30B HPH Pa3HOH OTHOCUTENBHOM JUIMHE 6aoK ¢ MHKEHEepHOi TouHOoCThI0. Pacuerst MKD nokasaiu, 4To IIpH IHOCTOSHHOI HONEpedHOM cuiie 1
JIMHEHHO H3MEHSAIONMIEMCST MOMEHTE DKBUBAJICHTHBIC HAIIPSOKEHUA B Pa3HBIX BbIPE3aX MO JUIMHE OaJIKu TaKxkKe NOJYHMHECHBI JlPIHCﬁHOMy 3aKOHY. HOﬂy‘ieHHaﬂ AHaAJIMTHYCCKas 3aBUCHUMOCThb
TIPOBEPEHA SKCIIEPUMEHTAJIbHBIMU HMCCIIENOBAHUAMU HA MOJEIIAX CTAJIbHBIX 6aJiok ,ZlJ'lHHOﬁ 4 m.

KioueBble €J10Ba: S5KBUBAJICHTHBIE HANIPsDKEHUs 110 Musecy, nephopupoBaHHas 6ajka, LIECTUYTOIbHbIC BHIPE3bl, OTHOCHTEIbHAS LINPHUHA [IEPEMbIYEK, BHICOTA BBIPE30B, dKcepumenT, MKD.
UDC 624.072.014.2. Pritykin A.l., Emelianov K.A. Estimation of the stress level in castellated beams with hexagonal fillet openings under transverse bending.
In the work on base of analysis of results of calculation by FEM it is obtained approximated expressions for estimation of stress level in vicinity of hexagonal openings with fillet corners under action of
transverse force V and bending moment M. Value of fillet radius was adopted equal to 0.04 of height of openings. Calculations of simply supported castellated 1-beams were performed under action of
one concentrated force applied in the mid-span. Suggested relation for maximum equivalent stresses on Mises differentiates the role of shear force V and bending moment M and allow determining the
stress level in castellated beams in wide range of the opening parameters under different relative length of beams with engineering accuracy. Calculations show that under constant transverse force and
lineal changingof bending moment the equivalent stresses near the different openings along the length of beam are also submitted to lineal law. Obtained analytical relation is also verified with
experimental investigations on steel models of castellated beams with 4 meter length.
Key words: equivalent stresses on Mises, castellated beam, hexagonal openings, related width of web-posts, height of openings, experiment, FEM.

Pacuérel Ha ycTOWYMBOCTD
A.A.XKYPABIJIEB, a.1.H., npo¢., [I.AJKYPABJIEB, k.T.H., 1011. [loHCKOIi TOcy1apcTBEHHBIH TeXHHYECKHiIl YHHBePCUTET, I. PocToB-Ha-/lony
MOCTPOEHUE MATPHUIL )KECTKOCTEN U TEOMETPUYECKHUX MATPHUIL JJIS1 JOTKOOBPA3ZHOI'O SJEMEHTA MOJUATOHAJIBHO-CKJIATYATOI'O CBOJIA...16
Beimonxneno TIOCTPOCHHUE MaTPHUIL JKECTKOCTEH 1 TEOMETPUYICCKUX MaTpHUI] HOTKOOGpaSHOFO DJIEMEHTA, MPEACTABIIAIOIIECTO coboit BBIJICJICHHYIO U3 HpOCTpaHCTBeHHOf/i KOH(bHpraLIHPI 4acTb
JIICTOBOI KOHCTPYKIMH TTOJIMTOHAIBHO.CKIIaa4aToro cBoa. [IpoananmsnpoBana paboTa BBIACICHHOTO KOHCTPYKTHBHOTO JIEMEHTA IIPH OCEBOM CXKATHH, HA OCHOBE SHEPTeTHIECKOTO
METO/a peIICHA 3a/la4a ONPEACIICHNUS YPOBHS KPUTHICCKOTO HAMIPSIKECHUS, ITPH KOTOPOM HACTYIIAa€T MECTHas IOTEPsT yCTOI‘r’I‘{HBOCTH TOHKOCTEHH OM KOHCTPYKINH.

KiioueBbie ciioBa: HOHHFOH&HBHO.CKH&}Z{'—I&TBIﬁ CBOJ, HOTKOOﬁp%BHbIﬁ QJICMCHT, MaTpua )KeCTKOCTeﬁ, BBIITYYNBAHUC TUTACTUHKH, IIOTCHIMAJIBHAS SHCPT U,
UDC 624.04:624.07.01. Zhuravlev A.A., Zhuravlev. D.A. Deformation calculation and the local stability elements polygonal folded arch.
Generate matrix stiffness and geometric matrices trough-shaped element, which is a selection of the spatial configuration of the sheet construction polygonal folded arch. The work of a dedicated
structural member under axial compression is analyzes and based on the energy method the problem of determining the level of the critical stress, which occurs when the local buckling of thin-walled
structure solves.
Key words: polygonal folded arch, the trough-shaped element stiffness matrix, plate buckling, the potential energy.

Teoperuueckas MeXaHUKa
I''T. TAPABPUH, a.T.H., npod. Boar['TV, r. Boarorpan
O JUPPEPEHIIUAJTBHOM UCUYUCJIEHUHU B ICEBJOEBKJIUJTOBOM INPOCTPAHCTBE...22
B niHeiiHOM NpOCTPaHCTBE BELIECTBEHHBIX BEKTOPOB CPABHHBAIOTCS MOJIMIIMHEHHbIE ()OPMBI, KOBAPHAHTHBIE IPOU3BO/IHBIC, MOJHbIE Au(depeHIHabl  MPONU3BOIHBIC 10 HATPABICHHUIO,
BBIYHCIICHHBIE C Pa3HBIMH METPHKAMH — C €BKJIHIOBOM U C MICEBJOECBKIINI0BON HHEKca Hylb. CpaBHuBaroTCst hopmyJisl Teilnopa ¢ pa3HbIMH METPHKAaMH. Y CTAHOBJIEHO, YTO
MOJTHJINHEHHbBIE (POPMBI JUTs Pa3HBIX METPUK HMEIOT pa3HbIe 3HAYCHHS, KOBAPHAHTHBIC IIPOM3BOHBIC UMEIOT OAMHAKOBBIC 3HAYCHHUS, MOJTHbIC Ju(depeHInanbl 1 IPOH3BOIHbBIC 110
HAIPAaBJICHUIO UMEIOT pa3Hble 3HaueHUs1. opmyia Teiinopa ¢ 100bIM 3aJaHHBIM HaMepe/ MOPSAKOM TOYHOCTH B €BKJIMAOBOM MPOCTPAHCTBE SIBIISIETCS] PABCHCTBOM, @ B [ICEBOCBKIIH/0BOM
npocrtpanctse Gopmyna Teitnopa ¢ T0OBIM MOPSAKOM TOYHOCTH PABEHCTBOM He siBiisieTcst. ClienaH BBIBOJ, YTO B IPOCTPAHCTBE C IICEBAOCBKIINI0BOIT METPUKOH TepsieTcst
BBIYHCIIUTEIBHbIN CMBICT AU(hEepeHIMaTIbHOTO U HHTErPAIBHOTO HCUHCIICHHH, CO3aHHBIX B €BKJIMI0BOM MPOCTPAHCTBE, IIOCTABIICHA 10l COMHCHHE BO3MOXKHOCTh MaTEMaTHYECKOTO
MO/IEJIMPOBAHUS PEATbHbBIX (U3MIECKUX MPOLIECCOB B MPOCTPAHCTBE C ICEBAOCBKINI0BOH METPUKOM.

KiioueBble cj10Ba: IMHEIHbIC BEKTOPHBIE IPOCTPAHCTBA, (hopmyia Teitiopa, MCeBIOCBKINA0BA METPHUKA.
UDC 512.972. Tarabrin G.T. On the differential calculus in the pseudo-Euclidean space.
The multilinear forms, covariant derivatives, full differentials and derivatives in the direction calculated with different metrics — with Euclidean and with pseudoeuclidean of index zero — in linear space
of real vectors are compared. Taylor’s formulas are compared to different metrics. Is established that for different metrics different values have the multilinear forms, covariant derivatives have identical
values, full differentials and derivatives in the direction have different values. Taylor’s formula with any accuracy order set beforehand in Euclidean space is equality, and in pseudoeuclidean space
Taylor’s formula with any order of accuracy equality is not. The conclusion is drawn that in space with a pseudoeuclidean metrics the computing meaning of the differential and integrated calculations
created in Euclidean space is lost.
Key words: linear vector spaces, Taylor’s formula, pseudoeuclidean metrics.

]IHHaMH‘{eCKMe pacyeThbl
C.B. BAKYUHIEB, a.1.H.,ipo¢. IleH3enckuii rocyiapcTBeHHblii YHHBEPCHTET apXUTEKTYPbI H CTPOUTEILCTBA.
K BOITPOCY O BOBMOKHOCTHU ®OPMHUPOBAHUS HUIUHAPUYECKUX YJAPHBIX BOJIH B CIUVIOIIHBIX CPEJJAX. YacTs 1...30
JUi1st OZTHOMEPHBIX LIIMHAPUYECKHUX BOJH JehopManuii cxkaTis, pacpOCTPAHSIONMXCS B CIUIOMIHBIX CPEAax, MEXaHHIECKOE IOBEICHHE KOTOPBIX ONMCHIBACTCS KAK TEOMETPHIECKU
JIMHEITHBIMH, TaK  TCOMETPHYECKU HEJINHEHHBIMI MATEMaTHIECKUMHI MOJIEIIMHU € y4eTOM (DU3UUECKOil HEMHEHHOCTH, PACCMAaTPHUBAIOTCS! YCIOBHUS, IPU KOTOPBIX ISl HEIPEPBIBHBIX
KpaeBbIX YCIIOBHI BO3MOXKHO 00pa30BaHNE YAapHOI BOJIHBI MM BOJHBI CUIIBHOTO pa3pbiBa. OTMEUYEHO, YTO CYAUTH O BO3MOXKHOCTH 00pa30BaHMUs YIaPHBIX HINHAPUYECKHX BOJIH BHYTPU
CIUIOLIHOI'O MaCcCHUBAa MOKHO TOJIBKO ITOCJIE PEIICHUS KpaCBOFI 3a/1auy U ONPEACIICHUS IBHOTO BBIPAXCHUS I (byHKIll/II/[ panraibHOrO IMEPEMEIICHHU .

KuioueBble ciioBa: ofHOMepHast oceCHMMETpUYHAas AedopMarus, IMIHHIPHISCKUE YIapHbIe BOJIHBI, TeOMeTpHYecKas 1 (u3ndeckast HeJIMHEHHOCTb.
UDC 534.11. Bakushev S.V. ABout the question of possibility of shaping of cylindrical shock waves in continuous mediums. (Part 1).
For one-dimension cylindrical waves of compression strain, propagating in the continuous mediums, the mechanical behavior of which can be described by the geometrically linear, and also by the
geometrically nonlinear mathematical models taking into account physical nonlinearity, discussed the conditions, under which the shaping of shock wave or strong shock wave for the continuous
boundary conditions is possible. It is noted, that we can make any conclusions about the possibility of shaping of cylindrical shock waves inside the continuousmedium only after the solving of the




boundary problem and determination of the explicit expression for the radial movement function.
Key words: one-dimension axisymmetric deformation, cylindrical shock waves, geometrical and physical nonlinearity.

HN.N. UBAHYEHKO, a.T.H., npod. (MI'YIIC MUHT)
O BbIBOPE JUHAMHAYECKON MOJEJHA YT B CACTEME «COCTAB — MOCT» (K @ OPMUPOBAHUIO HOPM V151 BCM)...36
Pematorcs 3aaun 0 B3auMoieHCTBHS GAJIOYHOTO MPOJICTHOTO CTPOSHHS MOCTa M COCPEIOTOYEHHOH MacChl IIPU CKOPOCTHOM JBIKeHHH. ITyTh Ha MOCTY MOJIEIIMPYETCS CTEPKHEM,
CBSI3aHHBIM Yepe3 YIPYro BA3KYIO IPOCIIONKY ¢ MPOJIETHBIM cTpoeHreM. C Lelblo CpaBHEHMS Pe3yJIbTaTOB YHCIOBBIX SKCIIEPUMEHTOB PACCMATPHUBACTCS YIPOIIEHHAs MOJIEIb ITyTH,
TIpUMEHsIeMast JUTsl TOABIDKHOM Harpy3KH B CHCTEMaX «COCTaB — MOCT» JUIsl ydeTa BEpXHEro CTpPOSHHMs IyTH Ha MocTy. J[Jist pemeHust 3a/1a4 HCIOIb3YIOTCS [IaroBas MpoIeaypa u MeToJ
Y3JIOBBIX YCKOPEHHH, IPe/NIOJKeHHBIE paHee aBTOPOM, JUISl ydeTa IeiiCTBHs Ha IPOJIETHBIE CTPOSHHS MOABIKHOM HHEPIIMOHHOI Harpy3KH.

KiioueBsble ciioBa: kosie6aHust MOCTOB, CKOPOCTHOE JIBHXKEHHE TPY30B, IIAr0BbIC MPOLIEYPHI, CEIICMUUECKHE HAarpy3KH, BEpXHEEe CTPOCHHE Iy TH.
UDC 624.07.534.1. Ivanchenko I.1. The choice of dynamic model for the track in the «train —bridge» system (the rules’ development for highspeed bus).
The article solves the problem on interaction of bridge beam span and concentrated mass under high-speed operation. The track on the bridge is modelled by a rod connected with spans through
viscoelastic layer. To compare the results of numeric experiments a simplified model of track applied for moving load systems «train —bridge» to account the track superstructure is described. The
stepping procedure and the method of nodal accelerations previously proposed by the author is used to consider the movable inertial load effect on a superstructure.
Key words: bridge vibrations, high-speed freight traffic, stepping procedure, seismic load, track superstructure.

10.T. YEPHOB, a.1.1H., npo¢., M.B. BOJIKOBA, k.1.H. (HUY MI'CY, r. MockBa)
K YUETY JUCCUNTATUBHBIX CUJI ITPU PACUETE CUCTEM BUBPO3ALIUTHI C UCITOJIb30BAHUEM INEPEJJATOYHBIX U UMITYJIbCHBIX HEPEXOJHBIX
®YHKIHN...43
HpCHJ'IO)KCHLI MCTOJBI Yy4€Ta MUCCUIIATUBHBIX CHJI IIPH PacuYCTe JIMHEHHBIX CHCTEM C KOHEYHBIM YHCIIOM CTEIICHEH CBOﬁOL[LI C UCITOJIB30BAHUEM IIEPEAATOYHBIX U UMITYJIbCHBIX MIEPEXOTHBIX
(i)yHKLIP[f[ HPCHCTHBHCHLI 3aBUCHUMOCTH I ONIPCACIICHHUS NJUCCUITATHBHBIX K03¢)¢)I/[LII/ICHTOB, COOTBCTCTBYIOIINX COOCTBEHHBIM Q)OpMaM KOHCGHHHﬁ, TIpH pa3JIMIHBIX TUCCUIIATUBHBIX
KOE)CIJCI)I/IIII/[CHTaX B DJIEMCHTAaX CUCTEM Ha IPpUMEpax pacdueTa IOCTYIaTCIbHBIX KOJ'ICGEHI/[ﬁ CHCTEM C ABYMsI U TPEMSI CTCTICHAIMU CBOGOHLI U IJIIOCKHUX KOJ'ICGEHI/Iﬁ MaCCHBHOT'O
BH6p0H3OHI/IpOBaHHOFO TCna.

KiioueBble ciioBa: BUOpOM301MpOBaHHOE 000pYI0BaHKE, TepeaToYHast GyHKIHS, UMITYIbCHAs TepeXojHast (pyHKIHS, JMCCUIIATHBHBI KOd(QQUIMEHT.
UDC 699.842.Chernov J.T.,Volkova M.V. Methods of taking into account dissipative forces for analysis of vibroinsulated systems using transfer and impulse transfer functions.
Methods of taking into account dissipative forces for analysis of linear systems with finite numbers of degrees of freedom employing transfer and impulse transfer functions are offered. Formulas for
calculating dissipative coefficients corresponding to eigenforms for the case of different values of dissipative coefficients in elements of the structure are given by example of analysis of translational
oscillations of systems with 2 and 3 degrees of freedom and flat oscillations of massive vibroinsulated object.
Key words: vibroinsulated equipment, transfer function, impulse transfer function, dissipative coefficient.

CelicMHYeCKHe PacyeThl

A.I'. TAIIUH, a.1.H., npod. (OAO «ATOMIHepronpoekT, r.Mocksa)

BJIUSIHUE YKPEIIVIEHUS CJIABOI'O I'PYHTA O] ®YHJIAMEHTOM HA CEMCMHYECKYIO PEAKIIUIO COOPYKXEHMUS. Yacts I1I: POJIb KHHEMATHYECKOI'O

B3AUMO/JEVCTBUSA COOPYKEHUAS C OCHOBAHUEM...48

TIpu BO3BeA€HNM OTBETCTBEHHBIX COOPY)KEHHI Ha CIa0bIX IPYHTAX MPUXOIUTCS MPHMEHSTh YKPEIUICHHE IPYHTOB C LIEJIbI0 KOHTPOJIs 0caiok pyHaamentoB. Ho co3nanne ykperuieHHo#

«TPYHTOBOM MOAYIIKI 1O (PYHAAMEHTOM, KaK BBIICHSIETCS, HHOT/IA CIIOCOOHO 3aMETHO CHU3HTH CEHCMUYECKYIO PEaKIUIO COopyxKeHns. Panee 310t ah(heKT ObUT MPOAEMOHCTPUPOBAH HA

KOHKPETHOM IIPUMEPE U3 NPAKTHKH. B HaCTOS{].LICﬁ CTaTbe€ ACMOHCTPUPYCTCA BEAYIIAsA POJIb KHHEMAaTHICCKOTO B3aHMOﬂeﬁCTBHH COOPYKCHHA C OCHOBAHHEM B pacCMaTpUBacMOM 3(1)(1]€KT€.
KioueBbie ciioBa: @)yHI{aMGHT, TPYHT, ceiicMuyecKas peaknusl, KHHEMaTHIECKOC B3aHMOﬂeﬁCTBHC.

UDC 539.3. Tyapin A.G. Impact of the soil upgrade on the structural seismic response. Part Il: role of the kinematical soil-structure interaction.

In cases of weak soils under the base mat one has to upgrade soils in order to control settlements of the foundation. However, it turns out that the upgraded «soil pillow» under the base mat is sometimes

capable of decreasing seismic response of a structure. Recently this effect has been demonstrated for a practical case. In this paper the author demonstrates crucial role of the kinematical interaction in the

considered effect.

Key words: foundation, soil, seismic response, the kinematic interaction.

élelzeBﬂHHble KOHCTPYKIIUH
B.I/I.)KA]IAHOB1,)1.T.H.,npotl)., M.A.APKAEB',um:k., A.®.POKKOBZ, K.T.H.1Opeﬂﬁyprc|mﬁ rocyJAapCcTBeHHbIH YHHBEPCHTeT, r.Openﬁypr,ZI/InmeHepHo—chouTeanuﬁ
uHCTHTYT CHOupckoro gegepaibHoro ynusepcurera, r.Kpacnosipex
YUYET BUTOM ®OPMbI KPECTOOBPA3ZHOI'O HATEJISI B PACUETE BAJIOYHBIX JIEPEBSIHHBIX KOHCTPYKLUUM ITPU UX YCUJIEHAX IYTEM YBEJIUYEHUST
IIOIEPEYHOI'O CEYEHMUSI...55
TIpuBesieH anroput™ pacuera GaJIOUHBIX ICPEBSIHHBIX KOHCTPYKIMH, YCHICHHBIX IIyTEM YBEJIMUEHUS IIONEPEUHOr0 CEYSHHs C UCIOIb30BaHUEM BUTHIX KpecTooOpas3HbIX Harenell. C
HCIOJIb30BAHUEM YHCJIEHHBIX METOIOB YCOBEPIICHCTBOBAHA METOJUKA ONIPEACTICHUA BPEMEHHOI'O CONIPOTUBIICHUS APEBECHHBI CMATHUIO B OTBEPCTHUH HArCJIsIMU BUTOM (bOprl
KPECcTOOOPA3HOro MOMEPEYHOr0 CEUCHUS.

KiioueBble cj10Ba: IepEBSIHHbIC KOHCTPYKIMH, YCHUIICHHE, YBEIMYEHUE TTOMEPEUHOr0 CEUEHHUsI, BUTOI KPeCTOOOPa3HbIil HAarellb, YMCICHHBIC HCCIIEI0BAHMS.
UDC 624.011. Zhadanov V.I., Arkaev M.A., Rozhkov A.F. The accounting of cruciform dowel’s twisted form in design of beam wooden constructions at their strengthening by increase of cross
section.
The algorithm of design of the beam wooden constructions strengthened by increase of crosssection with use of twisted cruciform dowels is given. The tecnique of determining an ultimate crushing
strength of wood in opening with use of twisted dowels of a cruciform cross section is improved by the numerical methods.
Key words: wooden constructions, strengthening, increase of cross section, twisted cruciform dowel, numerical researches.

U.B. KUCEJIEB, unzk., C.A.POIUHA 1.1.1., npod., E A.CMUPHOB, K.T.1., npod. Biragumupcknii rocynapcrsennsiii ynusepceuter nmenn AL u H.I.CTojeToBbIX
OCHOBHBIE ITOJIOKEHUS PACYETA 1 OCOBEHHOCTU APMUPOBAHUS IBYCKATHBIX NPSIMOJIMHEMHBIX KJIEEJOUIATBIX BAJIOK...60
TIpemioxxen BapuanT 3(hGEKTUBHOrO apMHUPOBAHHS OOJIBILICTIPOICTHBIX KICCHBIX ACPEBSHHBIX KOHCTPYKIMIT IEPEMEHHOM KECTKOCTH. PacCMOTpEHbI OCHOBHBIE PACUETHBIE MPE/TOCHIIKI
JUISL OLIGHKHU MIPOYHOCTH U Je(hOPMaTHBHOCTH KOHCTPYKIIMH CO CTYIIEHYATO M3MEHsIEMO# )KECTKOCTBIO B nposete. [IpuBeieH npeBapuTebHblii CPABHU TENIbHBII aHAIU3 PabOThI
KOHCTPYKLIUH, yYUTBIBAIOLIMIT IeHCTBUTENBHYIO PabOTYy OCHOBHOIO MaTepHana.

KuroueBble ciioBa: [BycKaTHas Oaika, KJeeomaTbie Oaiku, GObIIepoIeTHbIE OalKH, palHOHaIbHOE apMHPOBAHUE, CIBUTOBAsI IIPOYHOCTb.
UDC 624.07. Kiselyov 1.V., Roshhina S.I., Smirnov E.A. The main provisions of the calculation and the peculiarities of the reinforcement of gable beams straight leegomery.
The proposed option effective reinforcement of long-span glued wooden structures with variable rigidity. Describes the main design prerequisites for evaluating the strength and deformability of
structures with stepped variable stiffness in the span. The following preliminary comparative analysis of the performance of the design, taking into account the actual operation of the main material.
Key words: gable beam, leedomaine beams, long span beams, sound reinforcement, shear strength.

K.IL IISTUKPECTOBCKHM, n.1.1., [THAUCK uM.B.A.Kyuepenko (AO «<HULI «CtponTtesbcTBo»), r.MockBa
O NIPOEKTUPOBAHUU PALIUOHAJIBHBIX JIEPEBSAHHBIX KOHCTPYKIUA U3 [IEJIBHOﬁ JAPEBECHHBI...63
TIpeuiaratorcst HOBbIE KOHCTPYKIMH U3 OPYChEB LEIbHOI APEBECHHBI, HCIOIb3yEMbIC B KauecTBe pedep CBOAYATHIX U IIATPOBBIX MOKPHITHI 34aHNiT MHPPACTPYKTYphl HA OCBAHBAEMBbIX
tepputopusix Kpaiinero Cesepa. J[jist co3anust KOHCTPYKIHHA KPUBOJIMHEHHOTO OUepPTaHHs TOBEPXHOCTH HCIIOIB3YIOTCS MHOTOYTOJIbHBIE PeOpa, MOTy4aeMble CTHIKOBAHUEM COCTABHBIX
HPSIMBIX OPYChEB JUTMHOM 6 M 110oJ] yrioM. OMHUCHIBAIOTCS MPEUMYLIECTBA TAKUX KOHCTPYKIMIA: MPOCTOTA U3rOTOBJICHHUS H COOPKH, IPOYHOCTh COCAUHEHUH IPUBOATCS CIIOCOOBI
00pa3oBaHus OOJBIINX MPOJICTOB MyTEM y4eTa COBMECTHOM pabOoThl pedep ¢ MPUMBIKAIOMINMY dJIEMEHTaMH OrpaXkJeHus. M3naraercst MeTouKa paciera CHIOBOr0 COIPOTHUBIICHHS IUTHT B
sigeiikax Mex Iy peOpam, HCIBITHIBAIOIINX CIOKHOE HANPsDKEHHOE cocTosiHue. Vcnonb3ytoTest Kpurepun npodnoctd I.A. T'eHneBa npu JUIMTENbHOM JISHCTBUH HATPY30K.

Ki1ioueBble ¢J10Ba: KOHCTPYKINH U3 LEIbHO# IPeBECUHBI, peOpa MOKPBITHIT 31aHHH, pe3epBbl SKOHOMUH APCBECHUHBL.
UDC 624.07. Pyatikrestovsky K.P. Design of sustainable wooden constructions from whole timber.
The article proposes the new structures from bars of whole section timber, used as hips for arched and hipped roofs of buildings infrastructure on the Far North on the areas under development. To create
structures of curved shape surface the polygon ribs are used. The ribs are made by matching at an angle the composite straight bars of 6 meters long. The article gives the advantages of such structures:
simplicity of manufacture and assembly, joint strength. The ways of creating large spans by taking into account the collaboration of the ribs with adherent elements of enclosure are shown. The
calculation method for strength resistance of cell plates between the ribs of combined stress state is described. Strength criteria of G.A. Geniev with long-term loads effect are used.
Key words: constructions from whole timber, roof hips, reserves of wood saving.

I1.H. CMUPHORB, k.1.H. HHUUCK um.B.A.Ky4epenko (AO «<HULI «CTpouTteancTBo»), r.MocKkBa
KJIEEBBUHYEHHBIE COEAUHEHHUSI C UMIIPETHUPOBAHUEM JAPEBECUHBI...69
anBe}leHLI PE3YyJIbTAThI nccneaoaam{ﬁ HOBOI'O THIIA coenm{ennifl JCPEBAHHBIX KOHCprKL[Hﬁ Ha KJICCBBUHYCHHBIX CTECPIKHAX C UMIIPETHUPOBAHUEM JIPEBCCUHBIL. B nepBoﬁ 4aCTH CTaTbH
0003HaYEHBI NPpEUMYIIECTBA TAKUX COe}lHHeHHﬁ B CPaBHCHUH C TPAAUIUOHHBIMH KJICCCTEP)KHEBBIMU U BUHTOBBIMHA COCTUHCHUSAMU. Bo B’I‘OpOﬁ YacCTH IPUBEACHBI paﬁotme apamMeTpbl
COe}lHHeHHﬁ U pE3yJIbTaThl X ucnbrannii. Ha ocHoBanumn TIOJTy9Y€HHBIX PE3yJIbTaTOB OBLT CJiCJIaH BBIBOJ O BBICOKOI TIPOYHOCTH KIICCBBUHYCHHBIX COeHHHeHHﬁ, COITOCTaBUMOM C
COCINHECHUSAMH Ha BKIICCHHBIX CTCPXKHAX U BUHTaX. Amnanus Ppe3ynbTaToOB HCCHE}IOBaHHﬁ TIO3BOJIMIT CACJIAaTh BBIBO/ O MEPCIIEKTUBHOCTU KIICCBBUHUYCHHBIX COe}IHHeHI/Iﬁ JUTA TITAPOKOTO
TPUMEHEHHS B IEPEBIHHBIX KOHCTPYKIHAX.

Ki1ioueBble ¢J10Ba: COCIMHECHHS HA BUHTAX, BUHTHI C METPUUYECKOH pe3b00ii, UMIIPETHHPOBAHUE JIPEBECHHBI KIICEM.
UDC 694.14. Smirnov P.N. Glue screw connections with impregnation of wood.
The article presents the results of studies on the new type connections of wooden structures with glue screw rods with wood impregnation. The first part of the article indicates the advantages of such
connections comparing to traditional glued rod and screw connections. The second part describes the operating parameters of the connections and the results of their testing. It was concluded on the base
of the results that the high strength of glue screw connections is comparable to the one of glued rods and screws. Analysis of the study results enables to conclude about the prospects of its wide
application in wooden structures.
Key words: screw connections, metric screws, wood impregnation by glue.
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Pacuérer Ha IIPOYHOCTH
C.B. BOCAKOB, a.1.H., npo¢. (PYII «MacTutyT Best HUUC», 1. MUHCK)
Iliiockasi KOHTAKTHAs 33124 1151 M0JIy0eCKOHEeYHOI NJIACTUHKH HA YIPYTOM OCHOBAaHHM..2
KOMGMHaHHeﬁ cn0c06a OPTOTrOHAJIBHBIX MHOT'OYJICHOB U BApHUAIITMOHHOTO IMTOAXO0Aa IMMOJIYICHO PEHICHNE KOHTAKTHBIX 3a1a4 JJIsd HOHy6eCKOHe‘{H017I TIJIACTUHKU Ha YIIPYTUX
MOJIYIIJIOCKOCTH U ITIOJIOCE. Pacnpe)leneHI/Ie KOHTAKTHBIX Hal'[pﬂ)KCHI/Iﬁ ONPEeaCISIETCA B BUAC psiaa 110 MOJIMHOMaM qCGBIIHeBa TEPBOro poaa ¢ BECOM, XapaKTEPU3YIOIIIUM
0COOEHHOCTh B KOHTAKTHBIX HATIPSDKEHHUSIX y Kpast IUIaCTHHKH. [IpuBe/ieH npumep pacyera noyOecKOHEUHOI IIACTUHKU Ha YIIPYToii moJoce.

KuoueBbie ciioBa: I10JI0Ca, IIOTYINIOCKOCTh, KOHTAKTHAA 3a/1a4a, HOHyﬁCCKOHC'{HaH IJIaCTUHKA, BapPIaHP[OHHLIP’I moaxon, CHOC06 OPTOrOHAJIBHBIX MHOT'O4JICHOB.
UDC 539.3. Bosakov S.V. Plane contact problem for a semiinfinite plate on an elastic foundation
Combining the method of orthogonal polynomials and the variational approach, in this paper we give a solution of contact problems for a semi-infinite plate on an elastic half- plane and
strip. Contact stress distribution is sought in the form of a series of Chebyshev polynomials of the first kind with a weight characterizing feature in the contact stresses at the edge of the
plate. An example of the calculation of the semi-infinite plate on an elastic band.
Key words: band, half-plane contact problem, semi-infinite plate, variational approach, the method of orthogonal polynomials.

B.C. YTKHUH, a.1.H., npo¢. (Bosroroacknii rocyiapcTBeHHbI YHUBEPCHTET)
YTo4uHeHHe pacyeTHBIX CXeM 0aJIOK M paM Ha CTaIMM IKCILUIYaTallMH U MPOBEPOUHbI pacyéT X Hecywllell cnoco0HOCTH..6
Hpeﬂnomeﬂm METOABI YTOUYHECHHUS PACUYETHBIX CXEM 6a.r101< U paM Ha CTaJluH SKCIUTyaTallur, B YaCTHOCTH, ONIPEACIIEHUE YTIIOBBIX JKECTKOCTEH OIIOP U Y3JIOBBIX COCI[I/IHGHI/[ﬁ
3KCHEPUMEHTAIbHO-TEOPETHYECKUM METOAOM. PaccMOTpEeHBI METOIMKH PacueTa CTEP)KHEBBIX CUCTEM JUI YTOUHEHHBIX CXeM paboThl OIOp U Y3JI0BBIX cOoeMHEeHUH. Bee ato
M03BOJISIET YTOUHHUTh HECYILYIO CIIOCOOHOCTb OAJIOK M paM Ha CTaJIMH UX SKCIUTyaTaluu.

KuaioueBbie ciioBa: 6am<a, pama, ctaaus IPOCKTUPOBAHUS, paCuCTHAsI CXEMa, CTaAus SKCIUTyaTallui, YTOUYHCHHAA CXEMa, DOKCILTyaTallHOHHAsI Harpy3Ka, UCIIbITaTCIIbHAA Harpy3kKa,
JKECTKOCTH OITOP, )KECTKOCTH Y3JI0B, paCUCThI CHCTEMBI.
UDC 624.04.539.519.6. Utkin. V.S. Refinement of design schemes beams and frames during the operational phaseand check calculation of bearing capacity
New methods of refinement of design schemes of beams and frames at the operational stage, in particular determination of stiffness of supports and connections by experimental-theoretical
method are proposed. The techniques of calculation of rod systems for refined schemes of work supports and connections are considered. These techniques allow to refine bearing capacity
of beams and frames at operational stage.
Key words: beam, frame, design stage, design schema, operational stage, refined schema, operational load, experimental force, stiffness of supports, stiffness of connections, structure analysis.

H.A. KOLIEJIEBA, unk., I'.JI. KOJIMOI'OPOB, n.1.H.,ipod. (IlepMcKkuii HAUMOHAIBHBII HCC/IeA0BATeIbLCKUI MOJIMTeXHUYeCKHIl YHHBEPCUTET)

Teopust pacyera rudokoii Jentnol BTCII meTonom Putna — Tumomenko..11

Hpeﬂnomeﬂa METOAUKA ONPEACIICHUS I[ed)OpMaI_H/[ﬁ B MHOT'OCJIOHHOM BLICOKOTBMHepaTypHOf;I CBCpXHpOBOL{HHKOBOﬂ 3aroroBke. Ha ocHoBaHUM BaprualiMOHHOT'O ME€TO1a PI/ITI_Ia -
TumornieHko BBIBEICHBI TECOPETUYECCKUE 3aBUCUMOCTH, YTO IMMO3BOJIAET HAXOAUTH KPUTHIECKUE CHUJIBI IIPHU KOHCTPYUPOBAHUHN BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOJAHUKOB.
KiioueBble ciioBa: HeslMHeiHas MeXaHUKa THOKUX KOHCTPYKIMH, BOIPOCHI IPOYHOCTH HHKEHEPHBIX COOPYKEHHUMH, BBICOKOTEMIIEPATypHask CBEPXIIPOBOANMOCTb, YIIPYT OIIACTHIECKAst
nedopmanysi, BApHalHOHHbIE METO/[bI, MHOTOCIOWHAs KOHCTPYKIIHSI.

UDC 621.3. Kosheleva N.A., Kolmogorov G.L. The calculation theory of a flexible tape from HTS using Ritz — Timoshenko method

The paper presents the method of determining the strain in the multilayer high-temperature superconductor tape. On the basis of the variation method of Ritz-Timoshenko obtained
theoretical relationships that allows us to find the critical force in the design of high-temperature superconductors, from the conditions of maintaining their strength.

Key words: nonlinear mechanics of flexible designs, questions of strength of engineering constructions, high-temperature superconductivity, elasto-plastic deformation, variation methods,
multilayered design.

B.J. IOTAIIOB, a.1.H., npo¢. (MockoBcKuUii rocy1apcTBEHHbIl YHUBEPCUTET My Tel co001eHus )

CraTtuyeckuii pacyer IJIUT, JeKAUMX HA CIUIOIIHOM HEJIOKAJILHO YIIPYTOM OCHOBaHHMM..15

TIpu pacyere GanoOK M IJIMT, JEXKAIIUX HA CIUIOLIHOM YIPYTOM OCHOBAHUHM, YaCTO MCIOJIB3YETCS MIPOCTEHIas MOJeIb OCHOBAHUS, peIoxkeHHass Bunkiepom. Ota runoresa
HCEOHOKpATHO IOJABEPTraach BIIOJIHE OGOCHOBaHHOﬁ KPUTHUKE, IOTOMY YTO IIPHU OMPEJCIICHUN PEAKIIUU B paCCManHBaeMOﬁ TOYKE NOJDKEH YyUUTHIBATHCA HpOFI/IG KOHCTPYKIIMH
HE TOJIbKO B TOH e TOYKE, HO U MPOrud B coceHNX TouKax. C LenbIo yTOYHEHUS TUIIOTE3bl BUHKIIEpa MHOTMMH aBTOpaMy OBbUTH MPEUIOKEHBI APYTUe MOJIENIH, KOTOpbIE
TO3BOJISIIOT B Pa3HOM CTEMEHU CIIIaUTh HEJOCTATOK YKa3aHHOM Mozenu. B HacTosmel ctaTbe npeAnokKeH HOBBIM BapUaHT MOJICNU CIUIOIIHOTO HEJIOKAJIBHO YIPYToro
OCHOBaHHSI, UCIIOJIB3YEMOI'O ITPU pacyeTEe IIJIMT, OIMUPAOLIINXCS Ha HETO.

KiroueBble cJI0Ba: IUINTBI, CIUIOIIHOE HEJIOKAIBHO YIIPYroe OCHOBaHUE, U3rHO, KoJIeOaHus.

UDC 539.3. Potapov V.D. Calculation of plates, lying on continue nonlocal elastic foundation

The simplest model of an elastic foundation, proposed by Winkler, is used often for the calculation of bars and plates lying on an elastic foundation. This hypothesis was discussed critical
repeatedly, because the reaction of the foundation in the considered point must take into account the deflection not only in the same point, but the deflection in points, which are near to the
indicated point. Many authors offered other models, which allow to smooth out the deficiency of Winkler model. A new version of the nonlocal elastic foundation model is proposed in the
present paper. This model is applied for the calculation of plates, lying on this foundation. This model allows to correct the indicated deficiency of the Winkler model.

Key words: plates, continue nonlocal elastic foundation, bend, oscillations.

JEXTSPb A.C. a.1.1., npod. (HaumonansHbIi TPaHCHOPTHLII yHUBepcHTeT, I.Kues). Hecymasi cnoco0HOCTL cOCTABHBIX IOJIOTHX 000J104eK..21

TTosorrie 060JI0YKH TOCTOSIHHOM TOJILIMHBI UMECIOT COCTAaBHYIO CPEANHHYIO ITOBEPXHOCTD. Ux Hecymas CITOCOOHOCTH HCCIICJOBaHa IPU MIapHUPHOM OIMMPAHUWU KPpacB WA 3allIEMIICHUA U
TP paBHOMEPHOM Harpy>XeHHUH. Kunemarnueckuii METOX TCOPUHU NTPEACIIBHOIO PaBHOBECH IIPUMEHCH JUTA ONIPECACIICHUA BerHeﬁ TpaHUIbI npezlem,Hoﬁ HarpyskH. llﬂﬂ OIMUCaHHus
KOHTYpa CJIO)KHOI'O OYE€pTaHUA UCITOJIb30BaH METOM JIOTHIECKUX R-(byHKLIMﬁ. npe}ICTaBIIeHBI TIpUMEPEI pacyeTa. npoBelIeH aHaJIM3 pE3yNbTaTOB U OLICHECHA X ﬂpaBHOHO}IOﬁHOCTB‘
KumoueBble c1oBa: noyorue 060]’[0‘{}(“, TEOpHA IPEIACIBHOTI0 paBHOBECH, IMMPE/ICIIbHAA HAarpy3Ka.

UDC 642.04: 539.376. Dekhtyar A.S. Load carrying capacity of compound shells

The shallow shells of constant thickness with the supporting contour of complex outline have a compound middle surface. Their load carrying capacity is determined at hinge edges or
clamping and at the uniform loading. The kinematics method of limit equilibrium theory is applied for determination of upper bound of the limit load. The method of the logical R1
functions is used for description of complex outline contour. Examples of computation. are presented. The analysis of results is made. Their plausibility is evaluated.

Key words: shallow shell, theory of limit equilibrium, ultimate load.

B.A. KOMAPOB, k.T.H., 1o1., O.B. BOJIIBIPEBA, ct. npenoa. (Ilen3enckuii rocyiapcTBeHHblii YHHBEPCUTET APXUTEKTYPbI M CTPOUTEIbCTBA)

Pacyer u KOHCTpPYHpOBaHHe IPOJOJIbHOI U COCPEI0TOUECHHOI MONepeYHoli ApMATYPbl KOHCOJIbHOI OIIOPBI pUreJisi MHOI03TA:KHOT 0 7Ke/1e300eTOHHOT 0 KapKaca..25
PaccMoTpensl MeTozibI pacdeTa 1 KOHCTPYHPOBAHUS MPOJOIBHON U TOTOIHUTENBHOM COCPEJOTOUCHHON MOMepeyHO apMaTypbl KOHCOIBHOM OMOPHI pUrelis, peKOMEHA0BaHHbIE
CHuIT 52.01-2003, CHulT 2.03.01-84 1 Ha 0OCHOBE KapKaCHO-CTEPKHEBOH MOJIEH MO Pe3yIbTaTaM SKCHEPHMEHTAIBHO-TEOPETHIECKUX HCCIIEJOBAHNH.

Ki1roueBble cjI0Ba: KOHCOJIbHAS OMOPA, MPOJOIbHAS U COCPEAOTOUCHHAS MONIePeYHast apMaTypa, HAKIIOHHBIC TPELIHHbI, C)KaThle OCTOHHBIC MOIOCHI, PACTAHYTHIC BEPTHKAIbHbIC U
TOPH30HTAIIBHBIC CTEPIKHH, KITIOUEBBIC TOYKH, (PU3HIECKUE U YCIIOBHBIC IPY30BbIC OMOPHI.

UDC 69.04.69.07. Comarov .I., Boldyreva O.V. Calculation and design of longitudinal and concentrated transverse reinforcement console support rigel multistory reinforced concrete frame
Methods of calculation and design additional longitudinal and concentrated transverse reinforcement console support rigel recommended SNiP 52.0112003, SNiP 2.03.01184 and on the
basis of the frame-core models based on the results of theoretical and experimental studies.

Key words: console support, longitudinal and concentrated transverse reinforcement, inclined cracks, compressed concrete strip, stretched vertical and horizontal rods, key points, physical
and conventional cargo support.



Teopus ontuMuzanun

W.H. CEPITHK, a.1.1.,npo¢. K.B.MYHUMAPOB un:k., C.H.INBAYKO,k.T.H.,7011. (BpsiHCKas rocy1apcTBeHHAs] HHKEHEPHO-TEXHOI0THYIECKAsH AKaIeMHsT)
OnrumMu3anms xej1e300eTOHHBIX IVIUT ¢ UCHOJIb30BAHNEM IeHETHYECKOro ajropurma..30

PaBpa6aTI)IBaeTC$I nponeaypa onTUMalIbHOI'O CHHTE3a JKEJ1€300€TOHHBIX IIAT, U3rOTOBJICHHBIX 0e3 TIPEABAPUTEIILHOTO HAIPSKECHU apMaTyphbl, Ha OCHOBE 3BOJIIOITMOHHOTO
MOICIUPOBAHUS. TTouck OCYHIECTBIIACTCS HAa BapUaHTaX PACIIOJIOKEHUS apMaTypbl, MHOXKECTBAX NOITYCTUMBIX 3HAYCHUIA TOJIIIUHBI INTATHI, JUAMETPOB apMaTYPHBIX CTCp)KHCfI,
KJIaccoB OETOHA M apMaTyphl. AHAJIM3 HANIPSHKEHHO-Ae(hOPMHUPOBAHHOTO COCTOSIHHSI KOHCTPYKIIMHU BBIIOJIHSACTCS METOJOM KOHEUHBIX JIEMEHTOB C y4eTOM (pU3HIECKH
HeNMHEHHOU paboTh! OETOHA U apMATyphI X BO3MOJKHOCTH 00pa30BaHHs TPEIIHH B PACTIHYTOM OETOHE.

KawueBsble ¢10Ba: ’Kene300€ TOHHBIE TUINTBI, ONITUMHU3AINS, TCHETHYCCKUEC aJITOPUTMBIL, (I)I/I?’I/I‘ICCKB.H HEJIMHCHHOCTD.

UDC 624.04. Serpik I.N. Optimization of reinforced concrete slabs with using the genetic algorithm

The procedure for optimal synthesis of reinforced concrete slabs without prestressing is developed on base of the evolutionary simulation. The search is performed on variants of
reinforcement arrangement, sets of admissible values of plate thickness, rebar diameters, concrete and reinforcement classes. Analysis of the stress-strain state of the structure is performed
with the use of finite element method taking into account the physically nonlinear of concrete and reinforcement and the possible of cracks formation in tension concrete.

Key words: optimization, genetic algorithms, reinforced concrete slabs, physical nonlinearity.

A.C. MAPYTSIH, k.T.H., npod. (Puanan Cesepo-Kaska3sckoro enepajibHoro ynnsepeurera B r. [Isturopcke)

YnpasiieHHe mapaMeTpaMH JerKUX MeTAJIHYeCKHX KOHCTPYKIMIA U3 MepeKpecTHBIX cucTeM..36

Iloka3saHo, 4TO ynpaBieHHe MapaMeTpaMy HECYIINX KOHCTPYKLHI 30aHHI U COOPYIKEHHI SIBJISIETCS] TEM HHCTPYMEHTOM, IPH IIOMOIIM KOTOPOr0 MOXKHO YJTyUILIaTh HX (DH3UKO-
MEXaHUYECKUE CBOWCTBA (HpO‘{HOCTL, KECTKOCTbD, yCTOﬁHHBOCTL, HaOCKHOCTB, CEMCMOCTOUKOCTD U T.l'[.)7 a TaK)K€ TEXHUKO-DKOHOMHUYECKHUE XapaKTCPUCTUKU (pacxo;[
KOHCTPYKLOHHOTO MaTepHaa, TpyI0eMKOCTb, CTOMMOCTb, 3KOJIOTHYHOCTh, TPAHCIIOPTA0EeIbHOCTh, CPOUHOCTD U T.11.). [IpHBeieHa MeTOIUKA YIIPaBICHHS HAIPSHKECHHO-
nehOpMHUPOBAaHHBIM COCTOSIHHEM JIETKHX METAITNYECKUX KOHCTPYKIMIT U3 epEeKPeCcTHBIX cucTeM. Ee CyTh 3aKitouaercs B Hepexo/ie OMOPHbIX y3JI0B KOHTYPHBIX (hepM OT
IIAPHUPHBIX K )KECTKUM KPEIUICHUSIM C PeryIHPYEeMbIMI PEaKTHBHBIMU (OIIOPHBIMH) MOMEHTAMH 3a CUeT IPEABapUTEILHOT0 HanpshKkeHus. Takoe peryIupoBaHue
COIIPOBOKAAECTCA BECbMA 3HAYUTECIIbHBIM YMEHBILICHUEM HpOFHﬁOB U CYIIECTBCHHBIM CHHXXCHUEM pacXo/la KOHCTPYKIIMOHHOI'O MaTepurasia.

Kuro4eBble ciI0Ba: yrpaBieHHE, PEry/IHPOBaHIE, HAIIPSIKEHHO-1e()OPMUPOBAHHOE COCTOSIHHE, JIETKHE METAJUINYECKHE KOHCTPYKIINH, IIEPEKPECTHBIE CUCTEMBI.

UDC 539.3;68.51(075.8). Marutian A.S. Manage settings for light metal structures of crosssystems

Key words: management, regulation, stress-strain state, light metal structures, cross-system.

B.J. PAM3EP, 1.1.H., npog. (r. Can-/Iuero, CIIIA). OnTHMH3AINS HAAEKHOCTH KOHCTPYKIIHIA ¢ yueToM (haKTopa KUBYYecTH..42

HpennaraeTCﬂ KOMILJICKCHBIH IIOAXOA K aHaJIM3y HAaJIC’)KHOCTU Ha OCHOBE COBMECTHOT'O PaCCMOTPEHUST BepOS{THOCTHOfI OINITUMU3AINHN U JKUBYYCCTH. HpO6J’IeMﬁ CBOOUTCA K
3a[a4e HeJIMHEHHOro POrpaMMHUPOBaHHUs. Pe3ybTaThl aHAIM3UPYIOTCS HA IPUMEPE OLICHKU HAaJISKHOCTH MTOPTAILHOM paMbl.

KiioueBble cjioBa: HaJACKHOCTh, BEPOSATHOCTbL OTKa3a, HHACKC JKUBYYECTH, OIITUMU3ALU.

UDC 539.3. Raiser V.D. Optimization of reliability of structures based on survivability factor

A complex approach to the analysis of reliability based on joint consideration of probabilistic optimization and survivability. The problem reduces to the problem of nonlinear programming.
The results are analyzed on an example of evaluating the reliability of portal frame.

Key words: reliability, failure probability, the index of vitality, optimization.

CelicMHYeCcKHE pacyeThl

A.I'. TAIIUH, a.1.H. (OAO«ATOMIHEProNpoeKT», r.MocKkBa)

IIpuMeHeHUe TeOPeMbI B3aHMHOCTH B YaCTOTHOM JUANa30He JIsl ONpe/Ie/eHusl CeiicMUYecKoil Harpy3KH Ha j)KeCTKHI (yHIaMeHT B CJI0KHBIX TPYHTOBBIX YCJIOBHSIIX.
Yacts II: npenenbHble nepexoabl H YHCJIeHHAs peaan3anusi.. 46

B cratbe O6Cy)KI[aIOTC}I PpaHEeC BBIBEACHHBIC aHAJIUTUIECKUE (bOpMyJIBI JUIL Harpy3Ky Ha JKECTKHI dpyHL[aMeHT, HCTIOABWXXHO y[[ep)KHBaeMLIﬁ B 'PYHTOBOM OCHOBAaHHH IIpU
pacrnpocTpaHeHH! B HEM CEHCMHUYECKOi BOJHBL. DTO 0000meHne paHee OITyYeHHOTO Pe3ysIbTaTa Ha ClIydal «CIIO0XKHBIX TPYHTOBBIX YCIOBHIT», KOTJa BOKPYT JKECTKOIO
(yHmamMeHTa uMeeTcst 00JIacTh MOJATIIMBOTO «M3MEHEHHOTO IpyHTa». [IpOBEpSIOTCS MpeAeIbHbIE EPEXO/Ibl OT «CIOKHBIX)» TPYHTOBBIX YCIOBUH K «IIPOCTBIMY IPYHTOBBIM
yenoBusiM. O6CyXIaloTesi 0COOCHHOCTH YUCICHHOH pean3alyi MpeyIoKeHHbBIX (OpMyIL.

KaioueBble c10Ba: ceificMuueckas Harpyska, B3aHMOJIEHCTBHE COOPYXKEHUI ¢ OCHOBaHHEM, TEOpeMa B3aUMHOCTH.

UDC 539.3. Tyapin A.G. Implementation of the reciprocity theorem in the frequency domain as a tool to derive seismic load impacting rigid basement in complex soil
environment. Part I1: limit cases and numerical implementation

Formulae for seismic load impacting rigid basement fixed in the soil foundation during seismic wave propagation, analytically developed in the previous paper, are further discussed. This is
the extension of the previously developed analytical result for the limit case of «complex soil environment», when there is a certain volume of the «modified soil» around the basement.
Limit case of «complex soil environment» is checked against «plain soil environment». Numerical implementation of the formulae is also discussed.

Key words: seismic load, soil-structure interaction, reciprocity theorem.

HHHaMH‘[eCKI/Ie pacyeThbl

}0.H.CAMOI'MH k.T.H., 1011., BILUUPKOB, n.Texun.nayk,npo¢. (HaunonaabHblii necaenoBaTeabckuii yausepeurer « MIM»)

MeTon KBa3MAMATOHAJIM3ALMH ISl PacyeTa COOCTBEHHBIX YacTOT H ()OPM CBOOOIHBIX KOJIe0aHHI MEXaHHYECKHX CHCTEM 110 CXeMaM BBICOKOIi pasMepHOCcTH..53
TIpennoxxen MeTo] pacyera COOCTBEHHBIX YacTOT U (hopM KoaeOaHuid 13 331aHHOTO YaCTOTHOTO AMara3oHa, OCHOBAHHBIM Ha JEKOMIO3UIIMU B COYETAHUH C KOHJICHCALIEH.
I[aHHBIﬁ oaxoJ UMEET IBa CYIIECTBEHHBIX NIPEUMYLICCTBA. BO-]’[CpBBIX, MaTpuIbl mbo JHUAaroHaJIbHBIC, 6o 6J'IO‘IHO-[II/IaI‘0HaJILHBI€. BO-BTOpBIX, TIOPSIAOK CUCTEMBL
COKpalll€H € N J0 n. KpOMe TOro, KOHACHCALU 110 YaCTOTHOMY IIPU3HAKY BEACT K YIYULICHUIO yCTOI‘/'I‘{I/IBOCTI/I cuecTa, TaK KaK 06yCJ'[0BJ'IeHHOCTB MaTpHuIbI Mn Kn,
OMPEACISAIONIEH YCTOHYMBOCTD, 3aBHCUT OT OTHOIICHHS BBICIIEH COOCTBEHHOM YaCTOThI CUCTEMBI K HU3IICH.

KioueBble cioBa: KBasyuJuaroHaJnu3amus, 1CKOMITO3UIHUA, KOHJICHCAIUA, coOCTBEHHAs JacToTa, IMOrpemHoOCTh, KOJIC6aHPI}I, YaCTOTHBIN JHAITa30H.

UDC 539.3. Samogin U.N., Chirkov V.P. Quasidiagonalistic method for calculating natural frequencies and forms of free oscillations of mechanical systems upon schemes of high dimension
A method of calculating natural frequencies and forms on the assumption of a predetermined frequency range based on decomposition in combination with condensation is proposed in this
article. This method has two significant advantages. Firstly, the matrixes can be diagonal or block1 diagonal. Secondly, the system’s order is reduced from N to n. Moreover, condensation
upon a particular feature leads to the account’s improved stability, as the condition of the matrix that determines the stability depends on the ratio of the highest natural frequency of the
system to the lowest.

Key words: quasidiagonalization, decomposition, condensation, natural frequency, accuracy, oscillations, frequency range.

Pacyersl Ha ycTOWYHMBOCTD

10.1. 1OPOI'OB, k.1T.H. (Puiauan MIMU B r. Boszkeckom). O6 ycToiYMBOCTH TOPH30HTAIBLHOIO CTEPIKHS, JIeKAIEro Ha ;KeCTKOM OCHOBAaHHMM..58

HccnenoBana ycTOHIMBOCTD YIPYTOTro CKMMAaEMOTO TOPU3OHTAILHOTO CTEPIKHS, JIEXKAIEro Ha )KECTKOM OCHOBAaHMM M HAXOAAILIETOCS MO JeHCTBHEM COOCTBEHHOTO Beca.
PaccMoTpeH citydan 4aCTHYHOTO M MOJTHOTO M3THOa cTepskHs. [IpenBapuTensHo HcciIe10BaHa yCTOHYMBOCTh aOCOMOTHO-KECTKOTO CTEPIKHS M YIIPYro CKUMAEMOTO CTEPIKHS,
JKECTKOTO [0 OTHOLICHUIO K AedopManusam nrnda. HalineHo 3HaYeHne KpUTHUECKO CHIIBI, IPH KOTOPOM TOPU30HTANIBHBIH CTEPIKEHB TEPSAET YCTOWYUBOCTD.

Ku1ioueBbie €j10Ba: yCTOHYMBOCTh TOPU3OHTAIEHOTO CTEPIKHSI.

UDC 539.382.4. Dorogov Y.l. About stability of a horizontal elastic column lying on the rigid basis

The stability of a horizontal elastic column, lying on an absolutely rigid foundation and being situated under the action of gravity, is investigated. The partial bend of the column in the
process of stability loss was investigated. The value of critical force at which the column loses its stability was found.

Key words: buckling of the horizontal column.

B nopsaaxe obcyxnenns
B.A. IBOPHUKOB, ren.qupexTop J[a/ibHEBOCTOYHOI0 IPOEKTHOI0 M KOHCTPYKTOPCKO-TEXHOJIOIHYECKOI0 HHCTHTYTA JErKMX KOHCTPYKIHIA

HoBblii MeTO/1 pacyeTa Ha YCTOHYMBOCTS...66

Pacuer KOHCTPYKIMII Ha YCTOHYMBOCTH TPAJULIIMOHHBIMH METOAAMH (CTATUYECKUM, SHEPTETHYECKUM, TUHAMUYESCKUM) CIIOKHBIX CUCTEM CHIIBHO 3aTPYIHEH IPOMO3IKUMU
BBIUMCIICHUSAMH. PacueT MHOT0OSTa)KHON MHOTOIIPOJICTHON HECUMMETPHYHOM pamMbl MOTPeOOoBa Obl PACKPBITHS ONpeneauTens 21-ro nopsaka U peleHns: CHCTEMbL
TPaHCHEHACHTHBIX ypaBHeHnﬁ, couep)lcameﬁ HECKOJIbKO MUJJTMOHOB YWICHOB, YTO JaXXE IIPHU NIPUMEHCHUHN DBM TIPEACTABIACT CYIICCTBEHHBIC TPYAHOCTH. B crathe TIPENIIOKEH
METOJI pacyera, O3BOJIAIONINIT N30eXkaTh YKa3aHHBIX TpYAHOCTEH. [IpuBeeHbI IPHMEPHI pacyeTa Mo MpeaaaraéMoMy METOTy H CPAaBHEHUSI MX PE3YJIbTATOB C PE3yIbTaTaMH,
MOJY4EHHBIMH TPAJUIMOHHBIMU METOIAMHU, KOTOPBIE MOKA3aJIH, YTO JUIS IIPOCTBIX CHCTEM (CTEPIKHHU, MPOCTHIE PaMbl) PE3YJIbTAaThl COBMAAAIOT. [T CIIOXKHBIX CHCTEM
(MHOFOST&)KHLIG MHOT'OIIPOJIETHBIC paMBI) Ppe3yabTaThl HE COBIAIAIOT, I10 HAIIEMY MHEHHUIO, U3-3a ynpomeHm?I, TIPUHATBIX IIPU TPAAUITHOHHOM pacUcCTe.

Ku1roueBbie €j10Ba: MHOTOAT)KHBIC MHOTONPOJIETHBIE PaMBbl, paCyeT Ha YCTOWYUBOCTD.

UDC 624.046.3. Dvornikov V.A. The new method is based on sustainability

Key words: multi-story multi-frame, stability analysis.



Hopmuposanue

E.A. MOMCEMYHK, nokropant (HTACY).

TenuioBble Mpouecchl B 30HAX Npepa3pyLIeHUs] U pacyeT 3JIEMEHTOB CTATbHbIX KOHCTPYKIUIi HA XPYNKYIO IPOYHOCTh...71

Tloka3aHo, 4TO B IpoLecce yIpyro-IIacTHIecKoro aehopMUpOBaHUS MaTepHal 30HbI IpeApa3pyIIeHus HarpeBaercs Ha BenuauHy AT. Kputruueckue TeMnepaTyphl CTalIbHBIX
KOHCTPYKTHBHO-TEXHOJIOTHIECKUX (IJOpM OTIIMYAIOTCA OT KPUTUUCCKUX TEMIIEPATYp CTalINn I/IBL[BJ'II/Iﬁ Ha BEJIIMIUHY Ile(l)OpMaL[I/IOHHOFO Harpesa B 30HE IPEAPA3ZPYLICHUS.
PacueTHble XapaKTEPUCTHKH CONPOTHBIICHUS CTaIH Ae(OPMUPOBAHHIO B 30HAX NPEIPa3pyIICHUS MOI'YT OPEACIATHCS C UCTIONIb30BAHUEM MOYIMITUPUUCCKHX, AaHATUTHIECKUX
1 KOHCYHO-3JICMCHTHBIX MOZ[GHCﬁ TIpU PEIICHUU MEXAaHNYCCKUX UJIN CBA3AHHBIX 3aa4 IIPOYHOCTH.

KiroueBble ciioBa: ynpyro-iactudeckoe 1eh)opMUpOBaHHE, KPUTHUECKHUE TEMIIEPATYPbI, CTAIbHBIC KOHCTPYKIUH, XPYIIKast IPOYHOCTb, [IPeApa3pyIICHIE.

UDC 624.014. Moyseychik E.A. Thermal processes in the areas of prefracture and calculation of steel structures on the brittle strength.

Key words: elastic-plastic deformation, the critical temperature, steel structures, fragile strength, pre-destruction.

N 2 3a 2015ron

Pacuérel Ha IIPOYHOCTH

M.H.KUPCAHOB, i.¢u3.mar.Hayk, npod. (HUY MOHN).

AHAJIMTHYEeCKUIi pacyeT NPOCTPAHCTBEHHON CTePKHEBOI PeryJIsipHOl CTPYKTYPBI ¢ IUVIOCKOi I'PaHbIo..2

IIpemnaraercst cxema MPOCTPAHCTBEHHOTO MOKPBITHS B BUAE CTATUYECKH ONPEICTUMON PSMOYTOIbHOM B IUIaHe GepMbl C OIIOPAMH 10 YETBIPEM yriaM. MeToI0M HHIYKIUH C
MIPUMEHEHUEM CHCTEMbI KOMITBIOTEPHOI MaTeMaTHKu Maple ynaercs HaiiTH KOHEYHOE BhIpaKeHHe A1 mporuda depmpl Kak GYHKIHU pa3MepoB, HAPY3KH H YUCIA MaHeseil.
OTMC‘{aeTCH HaJn4iue MUHUMYMa Ha KpHBOﬁ 3aBUCHUMOCTH nporHGa OT YKCJIa ITaHEeJIeH IIpU 3aJaHHBIX IIOCTOSTHHBIX pa3sMepax 60KOBLIX CTOpPOH (bepMI)I. HpeuenLHmﬁ aHalIn3
peUICHNA BBIABWI HAJIMIHE aCUMIITOT KPUBBIX nporn6a U NPEACIbHOTO 3HAYCHUA Hanﬁonee CIKaTOro CTEPIKHA.

KuroueBble cjioBa: mnpoctpaHcTBeHHas (epma,IpsIMOYTobHOE MOKpbITHE, Maple, MHTyKIIKs, aCUMITTOTHKA, TPOTHO.

UDC 624.04. Kirsanov. M.N. Analytical calculation of the spatial truss regular structures with a flat face

The scheme of the spatial coverage in the form of statically determinate rectangular truss with supports at the four corners is proposed. By method of induction with use of the systems of
computer mathematics Maple the analytical expression for the deflection of the truss as a function of size, load and number of panels is found. There is a minimum in the curve of deflection
of the number of panels in the specified regular size lateral sides of the truss. Analysis of the solution revealed the presence of asymptotes of the curves of deflection and maximum values
of the most compressed core.

Key words: truss, induction, analytical solution, buckling, Maple, deflection.

B.A. KOMAPOB, k.1.H., 1ou. (IleH3eHcKHii rocy1apcTBeHHbIH YHUBEPCHTET AaPXUTEKTYPbI M CTPOUTEIbCTBA).

PacdeT HAKJIOHHBIX CeYeHHIi B MOAPE3KAX KOHCOIBHBIX OMOP pUresei cO0OPHBIX MHOT03TAKHBIX 7Ke/1€300eTOHHBIX KAPKACOB..6

PaccMoTpeHBI MeToIbI pacdyeTa HaKJIOHHBIX CeUEHHH B IOJpe3kaxX KOHCOJIBHBIX Onop pureneil, pexomennoBanasie CHull 52.01-2003, CHull 2.03.01-84* o pesynbsratam
SKCIEPUMEHTAIIBHO-TECOPETHICCKUX HCCHCHOB&HHﬁ.

KiiroueBble ¢J10Ba: KOHCOJIbHAs ONOPA PUTelIs ¢ MOIPE3KOH, IPO0bHAS U COCPEOTOUEHHAs MTONIEPEYHas apMaTypa, HAKJIOHHBIE CEYEHH s, TPEILHHBI, CXEMBI Pa3pyLICHHS.

UDC 624.072.2.4. Comarov L.I. Calculation inclined sections in the console supports trimming crossbars prefabricated multistorey reinforced concrete skeletons

The methods of calculating the oblique section in trimming console support crossbars recommended 52.0122003 SNIP, SNIP 2.03.01284* on the results of experimental and theoretical
studies.

Key words: cantilever support with trimming, longitudinal and transverse reinforcement concentrated, oblique section, cracks, scheme destruction.

K.IL MATUKPECTOBCKHUM, n.1.n. ({HUUCK um. B.A.Kyuepenko,r.MockBa)

Pa3BuTHe MeTO0B pacueTa AepeBsIHHbIX KOHCTPYKIHIA NPH CI0KHBIX HANPS’KEHHBIX COCTOSIHUAX..12

HpI/IBOI[ﬂTC}I PE3YJIbTATHI I/ICCHB[IOBaHI/[ﬁ 1 IPEJIOKEHUS 110 pacueTy KOHC’I‘pyKHI/[ﬁ W3 KJICCHOHN WIIN LIeJ'II:HOf/’I JAPEBECUHEBI 1 0OIIMBKaMHU U3 AHU30TPOIIHBIX MaTE€PUAJIOB,
pa60TaIOIJ_II/IX B CJIO’)KHOM HAIIPSPKEHHOM COCTOSITHHH, COBMECTHO C KapKacoM, ITPU KPATKOBPEMEHHBIX U JIIUTEIIbHBIX Harpy3Kax. Z[a}OTCH METOAUKaA U MPUMEP pacyueTa Ha CABUT
HanboJIee HAMPSDKCHHBIX CBSA3EH B IIBAX IPUMbIKaHHA 000I0YKH K IradparMam 1o TEOPUH MPEASIbHOr0 paBHOBecHs. [Ipeiaraercst BKIIIOYHTH PACYETHI 3JIEMEHTOB
KOHC’I‘pyKLII/Iﬁ pa60Ta}ome B CJIOJKHOM HAIIPS’KEHHOM COCTOSHUH B ITOCJICAYIOIIUE PEAAKIIUA HOPM IIPOCKTUPOBAHUS.

KunoueBble cjioBa: JACPEBAHHBIC KOHCTPYKINH, CTaTHICCKasT HCOIIPECACIICHHOCTD, HEJTUHEWHbBIE IlCCbOpMaLII/II/I, HHTC]‘paJ'[LHLIﬁ MOIYJIb, aHU30TPOITNA, KPUTECPHUU IIPOTHOCTH.

UDC 624.042; 539.3. Pyatikrestovsky K.P. The development of methods for the calculation of wooden structures under complex stress state (Part 1)

Key words: wooden structures, static uncertainty, nonlinear deformation, integral unit, anisotropy, strength criteria.

ILH. CMUPHOBR?, umk., A.K. IIEHTEJIMSE, k.1.1., (ITHAUCK nm. B.A.Kyuepenko, MI'CY)

Oco0eHHOCTH PadOThI HAreJILHBIX COEIMHEHUH €O CTAILHBIMH HAKJIAIKaMH U NPoKJIaakaMu. Meroauka pacyera..19

TIpuBenen ananu3 paboTHI HATENBHBIX COSANHEHHH CO CTaJbHBIMH HAKJIaJKaMH U MPOKJIaAKaMu. [Ipeanokena MeToinKa pacyeTa Ha OCHOBaHHH YPAaBHEHUH MPEIeIbHOTO
PaBHOBECHSA U 3aBUCUMOCTH JUI ONIPEACIICHUS PaCUCTHBIX ITapaMETPOB COGI[PIHCHI/Iﬁ. Ha TIPUMEPE TOPLEBOI'O COCAUHEHMS TIOKa3aHa BO3MOXXHOCTD ITOBBIIICHUS Hecylueﬁ
CHOCOGHOCTH COCOAVHECHUA 1N a(bq)eKTI/IBHOCTB HCIIOJIb30BaHUs CTaJIel IMOBBIIIEHHON TIPOYHOCTH IS HareJeu.

KinoueBrble cj10Ba: HarejabHbIE COCJUMHCHHS CO CTAaJIbHBIMHU HaKJIaJKaMH U npomamcamu, Harejiu u3 BblCOKOHpO‘iHOﬁ cTajy, npeuen HpO‘{HOCTI/I Ha CMATHUEC HAreJbHOIro rue3ga, MOMCHT
CONPOTHBIICHHS HAareJs u3ruoy.

UDC 694.14. Smirnov P.N., Shengelia A.K. Features of plated doweltype connections performance. Calculation methods

The article contains analysis of plated dowel-type connections performance. Offered are the calculation method based on ultimate equilibrium equations and relations for connections design parameters.
Key words: plated dowel-type connections, high-strength steel dowels, embedding strength, dowel bending section modulus.

C.1. TPYIIUH, a.1.H., npod. (MI'CY, r. Mocksa). [IpsiMoii MeToi MHHHMH3ALUH B 32/1a4aX CTAIIMOHAPHOIi TemyionpoBoaHocTH. OiHOMepHAast 3a1a4a..25

HpennaraeTcs{ METOAUKA PECIICHUA OAHOMEPHBIX CTAIMOHAPHBIX 3aa4 TCIJIONIPOBOAHOCTH C TPAHUYHBIMU YCIIOBUAMU I-ro poa Ha OCHOBE MPSAMOro METOla MUHUMHU3AaIluN
JICKPETHOTO aHaIora (pyHKIMOHANA, TIPEACTABILIIOIETO COO0H KBaJpaTHIHYIO CKAIIPHYIO (QyHKINIO BEKTOPHOTO apryMeHTa. /It ee MoCTpOoeHH s IIPOU3BOHbIE, BXOISIIIE B
MOABIHTErPATbHOE BBIpAKEeHHE (PYHKIIHOHAA, 3aMEHSIOTCS. KOHSYHBIMH Pa3HOCTSIMH, @ HHTETPUPOBAHIE — CyMMHPOBAHHEM. DKCTPEMYM MONTYIECHHON HYHKIIHH OPEAeIsIeTCs
C TIOMOIIBIO METO/IA COMPSKEHHBIX TpagueHToB Pretuepa—PuBca. /Iy OlleHKH TOCTOBEPHOCTH MPEII0KEHHONH METOIUKH pellIeH psiji TECTOBBIX 3a/1a4.

KawueBble ciioBa: CTalfMoHapHas 3a/1a4a TCIJIOIIPOBOAHOCTH, BapHallMOHHOC YPAaBHCHHUE, HAYAJIBHBIC U TPAHUYHBIC yCIIOBUA, (byHKLII/IOHaH, YpaBHEHHUE TCIJIOMPOBOAHOCTH, METOI
COIIPSIKECHHBIX IT'PaANCHTOB.

UDC 519.633. Trushin S.1. A direct method of minimization in problems of stationary heat conduction. onedimensional problem

The technique of solution of stationary one-dimensional problems of heat conduction with initial and boundary conditions of the first kind based on the direct method of minimizing the
discrete analogue of the functional is proposed. The discrete analogue of the functional is the quadratic scalar function of a vector argument. The derivatives included in integrand are
replaced by finite differences, and the integration by summation. The extremum of the resulting function is defined by using the conjugate gradient Fletcher-Reeves method. A number of
test problems are solved to assess the validity of the proposed method.

Key words: stationary problem of heat conduction, the variational equation, initial and boundary conditions, the functionality, the equation of heat conduction, method of conjugate gradients.

YuclieHHbBIE pacyeTsl
C.K. AXMEJMEB, k.1.H., M.E. /KAKUBEKOB, unx., I.H. KYPOXTHHA, un:k.,’K.C. HYT'YKAHOB, a.1.1. (KapI'TY,r.Kaparanaa Kazaxcran)

YuciieHHOe UCCJIeI0BAHNE HANIPSIZKEHHO-1e()OPMUPOBAHHOI0 COCTOSIHUS KOHCTPYKIMIA THIIA TOHKUX TPEYroJbHBIX IJIACTHH M IUIACTHH CPeJHel TOJIIIHHBIL..28
PaccMoTpensl npocTpaHCTBEHHBIE KOHCTPYKIIMU B BUJIE TPEYTOIbHBIX INIACTUH TOHKOW U cpeiHeH TOIIUHBI ¢ OJHOPOAHBIMU M HEOJHOPOIHBIMHU XapaKTePUCTHKAMU
MaTeprasioB (M30TPOIHBIE U OPTOTPOIHEIE). B KayecTBe pa3pemarnero MeToja MpUuMEeHEeH METO/I KOHEUHBIX Pa3HOCTEH C UCTIOIb30BAHUEM CETKH U3 Pa3HOCTOPOHHHUX
TPEYTrOJIbHHUKOB. Ha ocHOBe 4nCIIEHHOTO aJIroOpuT™Ma U aBTOPCKUX d)opraH-nporpaMM TIOJTYYCHBI BEAYIIHE TapaMETPhI OT MOIIEPEYHBIX U INIOCKOCTHBIX HArpy30K IIpu
PasIMYHbIX I'PAaHUYHBIX YCIIOBUAX (l'lpl/[ I/I3FI/I6€, ToTepe yCTOﬁ'—IHBOCTH " CBOGOI{HLIX KOHeGaHI/IﬂX). HpI/IBe]IGHHHe B pa60‘re PE3YyIbTAThl UMEIOT BAXKHOE HAYYHOE U IIPUKIIATHOC
TIpUMEHEHHUE.

KuoueBble cjioBa: TIJIACTUHBI, Haﬂpﬂ)KeHHO-}Ie(l)OpMHpoBaHHOE COCTOSAHHUE, TOJIIIHNHA TOHKas CPEAHAA, HArPYKEHUE, U30TPOITHBIC, OPTOTPOITHEIC, PAa3JINIHE B HAIPYKECHUH, [IEPEMEHHOCTH
TOJIIIWHBI, METO] KOHCYHBIX pa3H00’I‘eﬁ, CCTKa Mapkyca, YaCTUYHBIN apameTp, KpHTH'-IeCKI/]ﬁ Trmapamerp, CDopraH—nporpaMMbI, CXOAUMOCTH U TOYHOCTB PE3YJIbTATOB, MHTECPIIOIALNSA 110
Puuappacony.

UDC 624.07:534.1. Akhmediyev S.K., Zhakibekov M.Y., Kurokhtina I.A., Nuguzhinov Z.S. Numerical study of stressedandstrained state of thinwalled structure of triangular plate
type of small and middle thickness

In the work there are considered space structures in the form of triangular plates of small and middle thickness with regular and irregular characteristics of materials (isotropic and
orthotropic). As a resolving method there is used the finite-difference method using a grid of scalenous triangles. Based on the numerical algorithm and authors’ Fortran-programs there
were obtained the main parameters from transverse and in-plane loads with different boundary conditions (flexure, loss of stability and free oscillations). The results presented in the work
are of great scientific and applied importance.

Key words: battens, stress and strain state, thin mean thickness, loading, isotropic, orthotropic, difference in loading, variability of thikness, finite-difference method, Marcus grid.



I'.JI. KOJIMOI'OPOB, a.1.H., npo¢., T.E. MEJIbBHUKOBA, k.T.H. (IlepMcKkHii HAMOHAIBHBII HCCIE10BATEILCKUN MOJUTEXHUYECKHIT YHHBEPCHTET)
TIIpumenenue merona Purua — TumoieHko i pacyera ru0KUX mJacTuH..34

HpeI[CTaB.TIeHa METOAUKA pacyeTa THOKUX TIaCTUH, OCHOBAHHAA HAa BapUAllTMOHHOM (3H€pI‘eTI/I‘I€CKOM) noaxone, B HaCTHOCTH, IIPUHIINTIC J'[arpaH)Ka " MECTOOC PI/ITI_[a -
Tumomrenko. OnucaHo TIPAKTUYCCKOC IPUMEHCHUE METOANKHN Ha IIPUMEPE aHaIN3a Hal'IpSDKeHHO-IIe(l)OpMPIpOBaHHOI‘O COCTOsSAHHUA HpHMOyFOHbHOﬁ ILUIACTHUHBI, CBO6OI[H0
ONEPTOH MO HEPHMETPY M HaXOJAIIEHCs Mo/ ASHCTBUEM PaBHOMEPHO PacIpe/IeICHHOI MO IIOBEPXHOCTH HArpy3KH.

KioueBble ciioBa: BapMaLIPIOHHI;IP’I MCTON, ruoKas IUTaCTUHA, MCTO PI/ITHa - TI/IMOIHBHKO, HaHp}I)KCHHO-IIe(bOpMPIpOBaHHOG COCTOsIHHUC.

UDC 519.3:624.07. Kolmogorov G.L., Melnikova T.E. Application of the method of RitzTimoshenko for calculating flexible plates

The method of calculating the flexible plates which based on the variational (energy) approach, in particular, on the principle of Lagrange and the method Ritz-Timoshenko, is represented.
The practical application of method on the example of analyses the stress-strain state of a rectangular plate freely supported on the perimeter and under the action of load uniformly
distributed over the surface, was described.

Key words: building mechanics, variational method, the flexible plate, the method of Ritz-Timoshenko, stress-strain state.

10.1. YCKOB, K.T.H., npog., C.IO. KATEPUHUHA, kanj.texs.Hayk, a1ou., M.A. KATEPUHUHA, nn:x. (BoarI'ACY, r.Boarorpan).

IlocTpoeHne TMCKPETHOI0 AHAJIOIa yPaBHEHHUSI N3rH0A CTEPIKHS HA 0CHOBE MOIU(HUIIMPOBAHHOTO METO/1A CIIAH -anmpoKcuManuii..39

IIpemio)xeH HOBBII MOAXO/ K MOCTPOCHUIO IUCKPETHOTO QHAJIOra OCHOBHOIO AU(depeHIHaIbHOT0 YpaBHEH s H3ru6aeMoro OJHOMEPHOTO dJIEMEHTa — CTEPIKHS — METOZIOM
CHHafIH-aHHpOKCI/IMaLIPIfI. Ero MMPUMEHEHUE TTO3BOIAET YMEHBIIUTD YUCJIO HEU3BECTHBIX B KAXKJIOM Y3JI€ CETOYHOM 06J'IaCTI/I, a BBEICHUE Pa3pbIBOB IIapaMETPOB B pa3peUIarOUIy0O
CHUCTEMY HA€T BO3SMOXKHOCTDb YYE€CTh UX BJIMSIHUE HA HaH’pﬂ)KeHHO-Z[C(bOpMPl‘pOBaHHOe COCTOSTHUE KOHCTPYKIIUH. I[aHHLIﬁ IoaxXoa UMECT 60nee 06].].[1/[17[ XapakTep 1Mo CPaBHEHUIO C
00LIEH3BECTHBIM METOIOM CIUTalH-QyHKIMIT [2, 3, 4] 1 MeTOIOM HOCieA0BaTeNIbHBIX annpokcuManuii P.d. ['a6bacosa [1].

KaroueBnble ci1ioBa: Z[I/ICKpCTHI)Iﬁ aHajor, I/I3I‘I/I6aeMI)II7I OZ[HOMepHBIfI DJIEMEHT — CTCPIKECHbD, HaHpH}KeHHO-,I[e(l)OpMI/[pOBaHHOe COCTOSAAHHEC, METOM CHHaﬁH-aHHpOKCHMﬁHHﬁ, METOO
TOCJIe0BaTENbHBIX annpokcuManuii P.®. 'ab6acosa.

UDC 624. 073: 517.95. Uskov Y.1., Katerinina S.Y., Katerinina M.A. Construction of a discrete analogue of the equation of bending of the rod on the basis of the modified method of
spline approximation

Key words: discrete analogue, bendable rod-dimensional element, the stress-strain state, the method of spline approximation method of successive approximations R.F. Gabbasova.

CeiicMuYecKre pacyeTsl

A.I'. TAIIUH, A.1.H. (OAO «ATOM3HePronpoexT», r. Mocksa).

3amaya 0 KOMOMHHPOBAHHOIT BOTHE B pacueTaX JMHAMHYECKOI0 B3aHMO/eiiCTBHS COOPY KeHHUIi ¢ TPYHTOBBIM OCHOBaHHEM..44

HpennaraeTCﬂ TIpOCTas BCIIOMOraTejibHas 3aJiadya, IoMoraromast NOHATh d)MSH‘ICCKPIﬁ CMBICJI paHEE BBIBEACHHBIX (I]OpMyJ'I JJIs1 Harpy3KH Ha JKECTKUI (Ll)yH[IaMeHT, HCTIOJABUXHO
yIIep>KUBAEMBIi B TPYHTOBOM OCHOBAaHUH TP PACIIPOCTPAHCHHH B HEM CEHCMHUYECKON BOJIHBL. JTa 3a/1a4a, KOTOPYIO aBTOp MpeJiaraeT Ha3bIBaTh «3aauei o
KOMOMHUPOBAHHOM BOJIHE», IO3BOJIAET MOJTy4aTh HArpy3KU HE TOJIBKO HA XKECTKHUM, HO M HA MOJATIMBBINA (yHIAMEHT, SKOHOMSI IIPH 3TOM Ha YMCJIE y3JI0B CETKH B JIMCKPETHOM
MOJCIIN.

KioueBble cj10Ba: ceiicMuueckas Harpyska, B3aHMOHeﬁCTBH€ coopy)KeHm‘/'[ C OCHOBAaHHEM, CYNIEPNO3UIU BOJTHOBBIX TOJICH.

UDC 539.3. Tyapin A.G. «Combined wave» problem in soilstructure interaction

Auxiliary problem, suggested in this paper, helps to understand physical meaning of the previously developed formulae for seismic load impacting rigid basement fixed in the soil
foundation during seismic wave propagation. This problem (called the “combined wave” problem by the author) enables calculating seismic load not only for the rigid, but also for the
flexible basement, saving the number of mesh points in discrete model.

Key words: seismic load, soil-structure interaction, superposition of wave fields.

Pesenunu Monorpagust B.B. IlerpoBa «HesiuHeliHasi HHKPeMEHTAIbHAsI CTPONTE/ILHASI MeXaHUKa»..47

Henuneiinpie pacuerst

H.C. BJIOXMHA, kaHj. TexH. HayK, npo¢., A.I'. TAJIKUH, unxk., C.B. LIEPBUHA, unx. (MI'CY, Mocksa)

AHA/IN3 HANPSAKEHHO-1e¢()OPMUPOBAHHOI0 COCTOSIHUSA MJIOCKHX 3/1€MEHTOB KOHCTPYKIMIi U3 OPTOTPONTHOTO HEJIMHEIHO-yNIPYroro MaTepuaJjia ¢ IpuMeHeHHeM
BBIYHCIUTENBHOr0 Komiiekca ANSYS..48

PaccmoTrpeHo HanpsbKkeHHO-1e(pOpMUPOBAHHOE COCTOSIHUE TUIACTHHBI U3 aHU30TPOITHOTO HEJTMHEHHO-ynpyroro Marepuaina. MccnenoBana pabora I1acTHHBI C BRIPE30OM B cilyyae
IJIOCKOT'0 HAIPSKEHHOTO COCTOsIHUSA. Pacuer ObLI BBIOIHEH IPH OMOIIH nporpammHoro komiuiekca ANSY'S. TIpoBeieHO cpaBHEHHE ITOJYYEHHOTO PELIEHHs C
COOTBETCTBYIOIIIUM JIMHEHHBIM PEHICHUEM.

KuroueBslie ciioBa: aHu3otponusi, pusnueckas HeJIMHEWHOCTh, OPTOTPOIIHBII MaTepuall, nporpaMmHslid komrieke ANSYS.

UDC 624.012.2.04:681.3. Blokhina N.S., Galkin A.G., Scherbina S.V. Computer analysis of stressstrain state of plane structures made of orthotropic nonlinear elastic material using ANSYS.
Performed the analysis of a plate made of nonlinear anisotropic elastic material in a state of stress-strain. We investigated the work of a plate with cutout in a state of plane stress. The
calculations were made with ANSY'S software. The result obtained was compared with the corresponding linear result.

Key words: anisotropy, physical nonlinearity, orthotropic material, ANSYS.

A.C. JEXTSAPD, n.1.4., npo¢. (HauuoHaIbHBI TPAHCIIOPTHBIN YHUBepcUTeT, I. Kues).

OnTumajibHOe ONMPaHHe 3aMKHYTOI# cpepryeckoii 000.104kn..51

Coepudeckast 06071049Ka, OMUPAIOIIASCS Ha KOJBIIO, 3AOJIHEHA KUAKOCTHIO. JIIsl Onpe/ieieH s BepXHei TPaHHUIIBI ee HeCYIIeH CIIOCOOHOCTH MPHMEHEH KHHEMATHIECKUI METO
TEOPHUH NPEACIIBHOIO PaBHOBECHS C IIPUBJIICYCHUEM TCOPUH JIMHUH TEKYy4JECTH P)KaHI/II_[BIHa. CpaBHI/IBaIOTCSI Pa3InIHbIC BO3MOXKHBIC (l)OpMLI ncuepnanus Hecymeﬁ CHOCO6HOCTI/I
06onouky. OIeHKH, OJTyIeHHbIe B 3aMKHYTOH (hopMe, TO3BOIISIIOT IIEPEHTH K OIPEEICHUI0 ONTUMAIIBHOTO PACIIONIOKEHHUS OOPHOTO KoJblia. [IpencTaBieHsl mpruMephL.
KuroueBsie ciioBa: chepuueckas 000J104Ka, HECYIasi CIOCOOHOCTh, TEOPUst JIMHUN TEKY4eCTH PikaHuIIbIHA, TEOPHS NPEJETBHOTO PABHOBECH S, OIOPHOE KOJIBIIO.

UDC 642.04: 539.376. Dekhtyar A.S. Optimal supporting of closed spherical shell

A spherical shell supporting on a ring is filled by a liquid. The kinematical method of limit equilibrium theory is applied to determination of upper bound of load carrying capacity for such
shell. The yield-lines theory of the Rzhanitsin is used. Different smash forms are compared. Estimations are received in the closed form. They allow to define the optimum location of
supporting ring. Examples are presented.

Key words: spherical shell, bearing capacity, flow line Rzhanitsina theory, the theory of limit equilibrium, the support ring.

0.B. EMEJIbSTHOB k.1.1., o, A.B. BYJTBIKOB', unz., A.H. ITYBAJIOB?, k.1.1, non. (! MI'TY, r. Marautoropcek, > MI'CY, . Mocksa)

KOB(I)(])MHHBHT HHTECHCHUBHOCTH Haﬂpfl)l(el-lﬂﬁ 3JIECMEHTOB TaBPOBOI'0 CeYCHHUS U3 NAPHBIX PABHONMOJIOYHBIX YI0JIKOB ¢ TPEIIUHAMH B 30HEe OﬁpblBa (l)aCOHKﬂ CO CTOPOHBI
o0ymka..55

Tlo pe3ynbpraTam MOAENIMPOBAHUSA METOAOM KOHEUHOTro dneMenTa (MKD) HanpsikeHHO 1e()OpMHPOBAHHOTO COCTOSIHUS 3JIEMEHTOB U3 TAPHBIX PABHOMOJIOYHBIX YTOJIKOB,
COCIMHCHHBIX B TaBp, C TPCHIMHAMHA pasnwmoﬁ JUIVMHBI B 30HC 06pLIBa q)acomm CO CTOPOHBI 06ym1<a, HCIOJIb3YsT METO J-nHTerpana, TIOJTY4Y€HO BBIPAXKEHUE IJIST BBIYUCIICHUSA
onpaBo4YHOH QyHKuMK. [IprBEIEHO CpaBHEHUE PE3YIIbTATOB MONYYEHHBIX Pa3HBIMUA METOIAMH.

Ku1ioueBbie €j10Ba: pelIeTYaThIC METAUINYECKHE KOHCTPYKIUH, HAPSHKEHHO-1e()OPMUPOBAHHOE COCTOSTHUE, TPEIIMHA, KOI(G(GUIIMEHT HHTCHCUBHOCTH HAIPSDKEHUH, J-
HHTErpajl, METOJ] KOHEYHBIX 3JIEMEHTOB.

UDC 624.072.22:621.874. Emelianov O.V., Bultikov A.V., Shuvalov A.N. The stress intensity factor of Tsection of the double equal angle elements with cracks in the gusset of the plate breakage
area on the tip side.

The expression has been obtained to calculate the correction function based on the results of the modeling by method of the finite element of the stress-strain behavior out of the double
equal angle elements connected into T-section, with the cracks of different length in the gusset of the plate breakage area on the tip side, and by the J-integral method. The comparison of the
results obtained by different methods has been tabulated here.

Key words: laced steel construction, stress-strain behavior, crack, stress intensity factor, J-integral, finite element method.

E.AJIJAPUOHOB!, 1. T.1., npod., A.E.JTAPHOHOB?, umk. (‘MI'CY, 2laiincodr, r. Mockpa). K Teopun Henuueiinoii monsyuecrn..58

Ha ocHOBe KOHIIENIINK CTATHCTHYECKOTO PACHPENENCHHs IPOYHOCTH 3BEHBEB (CIIOEB, BOJIOKOH), COCTABISIOLIMX MaTepHal KOHCTPYKTHBHOTO 3JIEMEHTA, BBIBOAUTCS
pEoJIOrHYecKoe ypaBHEHHE €ro MEXaHHIECKOr0 COCTOSHUS IIPH OTHOOCHOM HArpy»XEeHHH. DTO ypaBHEHHE COACPIKUT HETMHEHHO 3aBUCSIIYIO OT TOPOXKIAIOIIETO ee
HaIpsHKCHU zleq)opMaumo TIOJI3Yy4YECTH. KiroueBbIM MOMEHTOM nOCTpOCHI/Iﬁ CIIY>KUT IIpe€uiaracMas B pa60Te MO]II/I(I)I/IKaLU/IS{ Ha HEJIMHEHHBII cnyqaﬁ H3BECTHOI'O IMPpUHIUIIA
Hanoxenus aepopmanuii bonpimana.

Ki1roueBbie €j10Ba: NOJI3y4YeCTb, 0OeToH, npuHLUn bonbimana, z[ecpopMaum/l, HEJIMHEHHOCTD.

UDC 691.328:004.12. Larionov E.A., Larionov A.E. Nonlinear creep theory

Nonlinear rheological state equations of materials are obtained on the base of the proposed modify Boltzmann principle of the fraction creep stains superposition. Boltzmann the first
applied this principle when the fraction stains were independent from the value and duration of the rest stresses increments. The structural damages generate the nonlinear strains
dependence on the stress increments.

Key words: creep, concrete, Boltzmann principle, deformation, non-linearity.



MI/IHaMI/I'{CCKI/IC pacyeThl

A.B.TYPKOB, n.1.4., n1ou., E.B.KAPITIOBA, un:k. (YHIIK, r.Opén). HccienoBanue ko3)(pUIHEHTA KeCTKOCTH IBA /I TPEYroJbHOI COCTABHOI U30TPONHOI
IJIACTHHBI B 3aBHCHMOCTH OT ee OCHOBHOI 4acTOThI K0JIe0aHUI IIPU PAa3HOIi KeCTKOCTH CBsI3ell ¢IBUra..660

PaCCManI/IBaeTCH L[ByXCHOﬁHaH M30TPOITHAA COCTaBHAA IUIACTUHA HA MOAATIIMBBIX CBA3AX, NJIA K0T0p0171 TIpUHATA TEOPUA pacye€Ta COCTAaBHBIX ITJIACTHH A.P. P)KaHI/II_[LIHa.
Brraucnsercs KO3(1)(1)I/II_II/16HT JKCCTKOCTH 1IBA C MOMOIIIBIO Haﬁ[{eHHLIX YHUCJICHHBIM MCTOJO0M I/IBI‘PIGa}OIlIPIX MOMCHTOB MX(My) YucneHHoe HCCICIOBAHUC OBLIO MIPOBEACHO HA
TPEYroJIbHOM ABYXCIIOHHOI MIACTHHE MPH KECTKOM U IIAPHUPHOM OIMPAHUH ITACTHHBI 10 KOHTYpY. [Toka3zaHo, 4To KO3((HUIIMEHT KeCTKOCTH MIBa & 3aBUCUT OT OCHOBHON
YaCTOTHI KOJICOaHHH M. HOCTpoeHbI KPHUBBIC 3aBUCUMOCTHU KO3¢)(1JPIIII/ICHT& JKECTKOCTH IIIBA OT YaCTOTHI COOCTBEHHBIX KOJIeOaHUI KOHCTPYKIIUHU IIPU paanquﬁ JKCCTKOCTHU
CBs3CH CIABHUT'Aa U Pa3sjINnIHOM UX KOJIMICCTBC B IIBE.

Kuro4eBble ci10Ba: coCTaBHas IUIACTUHA, CBSI3U CJBUTA, 4AaCTOTA KoJIeOaHHH, KOI(POHUIMEHT KECTKOCTH I1IBa.

UDC 624.072.2.011.1. Turkov A.V., Karpova E.V. Study stiffness coefficient joint compound for triangular isotropic plate depending on the fundamental frequency at different spring stiffness
shear

The article discusses the isotropic two-layer composite plate on compliant bonds, for which the accepted theory for calculating composite plates A.R. Rzhanitsina. Stiffness coefficient is
calculated using the seam found by numerical method of bending moments Mx (My). Numerical study was conducted on a triangular plate with a two-layer rigid and hinged support plate
on the contour. It is shown that the stiffness coefficient & seam depends on the fundamental frequency of oscillation . Constructed curves joint stiffness from the natural frequency of the
structure at different shear stiffness relations and their various amounts in the seam.

Key words: a composite plate, shift the oscillation frequency, the stiffness of the joint.

A.C.MAPYTSIH, k.1.H., npod.(Puauan Cesepo-KaBkasckoro ¢egepaibnoro ynusepcutera B r.IIsturopeke). IIpocTpancTBeHHOE MOKPLITHE H3 epeKPeCTHON
CHCTEMBI ¢ IPeJBAPUTEILHBIM HANPsKeHHEeM KOHTYPHBIX depM..69

HpI/IBeI[CHO HOBO€ TEXHUYIECKOE PCIICHUE ITPOCTPAHCTBEHHOT'O ITOKPLITUS U3 IIEPEKPECTHBIX CUCTEM C IIPEABAPUTECIIbHBIM HAIIPAXKECHUEM KOHTYPHBIX d)epM "
repepacrpeeeHueM UX PEaKTUBHBIX (OIIOPHBIX) U NPOJIETHBIX MOMEHTOB. PeryiupoBaHue npeaBapuTeIbHOr0 HAMPSXKEHHsI COBMEIIEHO ¢ MOHTa)KOM HECYIIMX KOHCTPYKLHMI
10 METOAY IMoaAbEMA HeperI)ITI/[ﬁ n HOKpBITPIfI. TTokazana 3(1]d)eKTI/IBHOCTB TIPEABAPUTEIILHOTO HAITPSKEHUS 3a CUET YBECIIMYCHUS IIJICUa CHJIOBOH apel IPpU COOTBETCTBYIOIIEM
pa3Mepe CTEPIKHEBBIX DJIEMEHTOB C PEBEPCHUBHBIMU yCTpOfICTBaMPI u TpaHC(bOpMﬁLII/II/I HX U3 IIPUOMOPHBIX naHele HUKHUX TOSICOB B TIOAKOCBI KOHTYPHBIX (bCpM HITA
HaKJIOHHBIC BETBH YIJIOBBIX V-00pa3HbIX KOJIOHH.

KuoueBble ciioBa: TIEPEKPECTHBIE CUCTEMBI, IPOCTPAHCTBEHHBIC IIOKPBITHUSA, IPEABAPUTEIILHOE HAIPSIKEHUE, MOHTAXX METOAOM IIOAbEMA HeperI;ITI/II‘/'I (HOKpLITI/If/'I).

UDC 624.023.87 (088.8). Marutian A.S. Spatial coverage of crosssystem prestressed contour farms

Key words: cross-system, spatial coverage, prestressing, the installation method of lifting covers (coatings).

Hamw ro6mnsipst Anexcanapy Cepreesuuy I'opogenxomy — 80 set..78

N 3 3a 2015ron

Pacuérel Ha mpouHOCTH

O.B. EMEJIBSIHOB, k.T.H., npo¢. (PI'BOY BIIO "Maruutoropckuii rocyaapcTBeHHblii Texunuexkcuii ynnsepcuret um.I'.H. Hocosa").

K Bompocy 0 npaBoMepHOCTH NMpUMeHeHNsI KOHUEeNHii JIHHEITHO yNPyroii MeXaHHKH pa3pylIeHusl IPH MPOrHO3MPOBAHUYN Pa3BUTHSI YCTAJOCTH TPEIIHH..2

B HaCTOAMIECE BPEMS IIPOrHO3UPOBAHUE PACIIPOCTPAHEHU ST yCTaHOCTHOﬁ TPEIIMHBI OCHOBAaHO Ha KOHIECIIUN CUJIOBOT'O ITapaMeTpa MEXaHUKHU pa3spylICHUs - KHH, IIOJTY4Y€HHOI'O
[IPU aHAJIU3E YOPYTUX HANPSHKCHUH B BEPUIMHE Y HEMOABM)KHON TPEILMHBI IIPU CTATUYECKOM HarpyxeHuu. I[Ipy pacnpocTpaHeHuH yCTaIoCTHOM TPELMHBI BIIepean e
BEPIIUHBI IOCTOSHHO qJOpMI/[pyIOTCﬂ MOHOTOHHAs U HUKIIMICCKas PJIIaCTHIECKH I[e(bOpMPIpOBaHHI)Ie O6J'IaCTI/I. HCCJ’IGI[OBaHI/[e BIIMAHUA IJIIACTHYCCKUX L[ed)opMaum‘/'[,
NIPOTEKAIONINX B BEPIINHE YCTATOCTHOH TPEIINHEI IPU HarPy>KeHHHU U pas3rpysKe, Ha BenmHInHbI Kna 1 AK B Hacrosmieit padore 65u10 BEImonHeHo MKD ¢ nenonb3oBaHneM
METOJIa IIACTHYECKOH cynepno3unnn. B pabote npeactaBieHs! pe3yIbTaThl HCCICOBAHUN BIMSIHUS IUTACTHYECCKHX Ae(opMAalHii, IPOTEKAIOIINX B BEPIINHE YCTATOCTHOM
TpPELIMHb], Ha BeNMHINHY Koddduienta naTeHcuBHocTH HanpspkeHuit (KIH). YcranosienHo, uto pasmax KIH sBisieTcst mapaMeTpoM 1oJIs, BKITIOYAOIUM (D PEKTHl CXeMbI
HarpyxeHus, GopMsI o6pasia, pa3mepa TPeIHHbI ¥ OJHO3HAYHOTO KOHTPOIS pa3Mepa MUKIHIECKUX IUIACTHIEKCHX JehopMaIiii B BepIINHE TPSIIHHBL.

KiwueBble ciioBa: MexaHuKa paspylieHus, yCTaJaoCcTHas TpEIrHa, K03(1](1)1/IHMCHT HUHTCHCUBHOCTH Hal‘[pﬂ)i(el—[ldﬂ, MOHOTOHHas IJIAaCTHYCCKasA 30Ha, MUKINYCCKas IJIaCTUYCCKas 30Ha.
UDC 624.044.3. Emelyanov O.V. On the question of the legality of the use of the concepts of linear elastic fracture mechanics in predicting the development of fatigue cracks.
Presently, the prediction of fatigue crack extension, based on the power parameter concept of fracture mechanics SIF obtained under the analysis of the elastic stresses in the apex at fixed
crack under static loading. While thefatigue crack is being expanded in front of its top, the monotonic and cyclic plastically deformed areas are continually being formed. Theinvestigations
of the plastic deformation effect proceeding in the top of the fatigue crack under loading and offlloading upon the value of Kmax 1 AK, in the presented paper FEM has been carried out
using the method of plastic superposition. The paper presents here the investigation results of the plastic deformation influence, being preceded in the fatigue crack top, upon the value of the
stress intensity factor (SIF). It was established that the total amplitude of the stress intensity factor is the parameter area, which includes the loading scheme effects, sample shapes, crack
size and the identical control of the cyclic plastic deformations in the crack top.

Key words: fracture mechanics, fatigue crack, stress intensity factor, monotonic plastic zone, cyclic plastic area.

M. H. KHPCAHOB, nokrop ¢u3.-mar. Hayk, npop. HUY MO

AHa/IMTHYeCKU# pacyeT 6a104HON (epMBI CO CJI0KEHHOI pelIeTKo...7

Ipemnaraercsi cxema CTaTHYECKH OTPEASTUMO#T TIOCKOH 6aouHOi GepMbI ¢ ABYMsT HETOABMKHBIME oropamit. [1orydeno TouHOe BBIpaKeHHE 3aBUCUMOCTH TPpOrubda
CEpPECANHEI IIPOJIETA (bepMBI OT YHCJIa maHeaen IIpU paBHOMEPHOM HArpy>XE€HUH q)epMLI 10 BEpXHEMY IIOACY. HOKa3aH0, YTO JJI1 YETHOI'O YHCiia TmaHenen cbepMa KHHEMAaTHYCCKHU
H3MCHsEMA. HpHBeneHa COOTBETCTBYIOIIAA 3TOMY CJIydar0o CX€Ma BO3MOXKHBIX CKOpOCTeﬁ. Pacuetsl yCPUIPII’I B CTEPIKHAX CI)CpMLI BBINIOJIHEHBI METOIOM BBIPE3aHHUS Y3JIOB B
maKeTe CUMBOJIbHOM MaTemaTuku Maple. Haiineno 06001ienne perieHns Ha IPOU3BOILHOE YHCIIO MTAHEeNeH METOIOM HHAYKIUH. [1JIs ToCie[0BaTeIbHOCTH KO3 DHIMEeHTOB
peeHusA 61)1]'[0 TIOITY4Y€HO U PEIICHO PEKYPPEHTHOE YPaBHEHUE CEABMOTIO ITOPSAJKa. HaﬁHeHBI HEKOTOPBIC aCUMIITOTUKHU U OC066HHOCTM peueHus. BrisiBiiena XapaKTepHas 11
(epM ¢ kpecTooOpa3HOH peleTKoi CKadako00pa3HOCTh KPUBOIT 3aBUCHMOCTH TIPOTHOa OT YHCIIa TaHeeH.

KuaroueBble ciioBa: Oanounas dhepma, mporud, Maple, HHAYKIWS, YUCIIO AHENEH, aCHMIITOTHKA.

UDC 624.04. Kirsanov M.N. Analytical calculation of beamed truss with complex lattice

The scheme of statically determinate planar girder beam with two fixed supports is proposed. Obtained the exact expression of the dependence of deflection mid1span of the farm from the
number of panels under uniform loading farm on the top belt. It is shown that for an even number of panels farm kinematically changing. This occasion provides relevant scheme of possible
speeds of nods.The calculations of the forces of the truss in the rods produced by the method of cutting nodes in the symbolic mathematics package Maple. Found a generalization of the
solution for an arbitrary number of panels by the method of induction. For the sequence of coefficients of the solution was obtained and solved the recurrent equation of the seventh order.
Found some asymptotics and singularities of the solution. The curve of the deflection depending on the number of panels is typical for truss with crosslshaped lattice.

Key words: beamed truss, deflection, Maple, induction, number of panels, asymptotics.

P.Il. MOUCEEHKO, a.1.H., npo¢. (ToMckuii rocy1apcTBeHHbIii apXHTEKTYPHO-CTPOUTEIbHBII YHHBEPCHTET, I. TomMck)

Hogplii BapuaHT pac4yéra 10JIr0BeYHOCTH KOHCTPYKUHMH...12

B CYHIECTBYIOIIUX aJITOPpUTMaX pacqéra JTOJITOBECYHOCTH KOHCprKLH/If/i HCIOJIB3YIOTC CPEAHUE CKOPOCTH U3MEHEHHUSI COIIPOTHUBJICHUS U HArpy304HOT'O Bq)(i)eKTa.
ComnpoTHBIIEHHE U HATPY304HBIN S(PEKT 3aBUCAT OT HECKOJIBKUX CITyYalHBIX BETMYHMH: MPEAEN TEKY4ECTH UM MPEIe IPOYHOCTH MaTePHAIIOB, TIOCTOSIHHBIE H BPEMEHHbIE
Harpy3KH, TeOMETPUYECKHE pa3Mepbl KOHCTPYKIMU. VI3MepUTh CKOPOCTh YBENWYEHHsI HArpy304HOro 3((eKTa, Kak eIMHON BeTMYMHBI HEBO3MOXKHO. [109TOMY CKOPOCTH
YBEJNMUYEHHS HArpy3049HOTo 3¢ dekTa onpenesieTcs: npuoIu3HTensHo. [Ipeuiaraerest HeCTaHIapTHBI BapHaHT pacyéTa IONTOBEYHOCTH KOHCTPYKIMI, OCHOBaHHEIN Ha
OTIPEACIEHUN CKOPOCTH M3MEHEHHS OT/IENbHBIX CIy4aliHBIX BETMYMH (HOPMATUBHBIX CONMPOTUBIICHUI MaTepHaia, Harpy30K, FeOMETPHYECKUX XapaKTepUCTHK). [IpeumyiiecTBo
HOBOT'O BaphaHTa COCTOUT B TOM, YTO CTATUCTUICCKOEC OIIPCACICHUC CKOpOCTeﬁ HU3MCHCHUSA OTACIBHBIX CJ'Iy‘I&ﬁHBIX BEIUYHH SIBIIIETCS 00jIee TIPOCTBHIM IO CPABHECHHUIO C
OIIPEACIICHUEM NHTCHCUBHOCTH OTKA30B UJIM CKOPOCTU U3MEHEHHUA XapaKTEPUCTHK, 3aBUCAIINX OT HECKOJIBbKUX CHy‘{aﬁHLIX BennumH. [Tocie OIpPEACTICHUs CPEIHUX CKOpOCTeﬁ
HU3MCHCHUS OTACIBHBIX cnyqaﬁme BCJIIMYWH, COCTABIIIOIIAX CONMPOTUBJICHUEC UITH Har'py30qm,1171 3(1)(1)BKT, BBIYUCIIACTCA CPECAHAA CKOPOCTh U3MCHCHUA 3THUX BEIIUYHH. ﬂl‘[ﬂ
9TOT0 UCTIOJB3YETCS MEPHO BPEMEHH, B TIpeNieNiax KOTOPOTrO COMPOTUBIICHUE U HATPY30UHBIH AP (EKT U3MEHSIIOTCS MEIICHHO.

KarwueBsble ciioBa: JOJITOBEYHOCTD CTPOUTEIIbHBIX KOHCprKLIPIﬁ, CKOPOCTb U3MCHECHUSA cnyqaﬁmﬂx BCJIMYWH, OTKa3.

UDC 624.044:539.375. Moiseenko R.P. A new variant of calculation of durability of structures.

In existing algorithms of calculation of durability of structures are used, the average rate of change of the resistance and load effect. The resistance and load effect depends on several
random variables: the yield strength or the ultimate strength of the material, permanent and temporary loads, the geometric dimensions of the structure. To measure the speed of increase of
the load effect, as a single magnitude is impossible. Therefore, the rate of increase of load effect is determined approximately. Proposed nonlstandard variant of calculation of durability of
structures, based on determining the rate of change of the individual random variables (normative resistance material, loads, geometric characteristics). The advantage of the new options is
that the statistical definition of rates of change of individual random variables is simpler than determining the failure rate or the rate of change of characteristics depending on several
random variables. After determining average velocity change of the individual random variables that make up the resistance or load effect is calculated the average rate of change of these
quantities. To do this, use the time period within which the resistance and load effect change slowly.

Key words: durability of building structures, the rate of change of random variables, failure.



A.H. TAHUH, A.A. CEMEHOB (CankTt-IleTepOyprckuii rocyiapcTBeHHbIi apXHTEKTYPHO-CTPOUTEILHBIN YHUBEPCHTET)

HccaenoBanue MPOYHOCTH MOJOTHUX 000J104eK N3 6eTOHA HA OCHOBE Pa3IHYHBIX KPUTEPHEB II]JO'-IHOCTI/I...17

HpOBCHeH AHaJIN3 MPOYHOCTH HEKOTOPBIX BApUAHTOB 000109E€UHBIX KOHCpr’KHHﬁ u3 (1)I/I6PO6CTOH8. Ha OCHOBEC PA3JIMYHBIX KPUTCPUEB IIPOTHOCTH. PaCCManI/IBaIOTCH II0JIOTHC,
KBaJIpaTHBIC B IUIAHE 000JIOYKH, HAXOSIINEC O] ACHCTBHEM BHEIIHEH PAaBHOMEPHO PacIpeieIeHHON MONepedHol Harpy3KkH (IMaJjKue 1 MOAKPEINICHHbIE OPTOTOHATIBHON
ceTKol pebep jxecTKocTH). MaTeMaTnyeckast MOJIEIb YYUThIBACT TEOMETPUUECKYIO HEJTMHEHHOCTB, TONEPEYHbIE CIIBUTH H BBEJICHUE peOep KECTKOCTH IO METO/LY
KOHCTPYKTUBHOM aHU30TPOIIUU C y4ETOM UX CABUTOBOM M KPYTUIIbHOH xKeCTKOCTH. IIpOYHOCT KOHCTPYKLMI aHATU3UPYETCs 10 KPUTEPUAM MaKCUMAIbHBIX HAIPSKEHUH,
Museca-Xuta, Gumepa, Kynona-Mopa, u Lui-Huang-Stout. [Toka3ansl rpaduku 3aBucuMocTeil "Harpy3ka-nporu6" ¥ 3Ha4eHUs NpeIeIbHBIX Harpy30K NPOYHOCTH,
HPOBOJUTCS MX CPAaBHEHHUE JUIS TNIAZKUX M MOAKPEIUICHHBIX KOHCTPYKIMiA. Pe3ynbraTel npuBoaaTCs BOE3pa3sMEpHBIX M pa3MEPHBIX MTapaMeTpax.

KuoueBble ¢j10Ba: 000104KH, IPOYHOCTD, KPUTEPUH IPOYHOCTH, HHOPOOETOH, IIOAKPEILUICHHBIE 000TOUKH.

UDC 539.3, 539.4. Panin A.N., Semenov A.A. Investigation of the strength of shallow shells of fiberreinforced concrete based on various criteria strength

In this paper, an analysis of the strength of some embodiments of the fiberlreinforced concrete shell structures based on various criteria strength. Considered flat, square in plan shell under
the action of external uniformly distributed transverse load (smooth and backed by an orthogonal grid ribs). The mathematical model takes into account the geometric nonlinearity, lateral
shifts and the introduction of ribs on a method of structural anisotropy with regard to their shear and torsional stiffness. Structural strength is analyzed according to the criteria of maximum
stress, Mises — Hill, Fischer, Coulomb — Mohr and Liu — Huang — Stout. Shows a plot of «load — deflection» and the values of ultimate loads of strength, a comparison of smooth and
reinforced structures. The results are given in dimensionless and dimensional parameters.

Key words: shell, strength, strength criteria, fibrous concrete, reinforced shell.

I'.'T. TAPABPHH, a.T. H., npo¢. (BoarI'TY, r. Boarorpan)

Tpanchopmuposanue 10J10roii cepuueckoii 000/104KH B KPYIJ1ylo IUIACTHHY...24

VYupyras nosnoras chepuueckas 000J04YKa CHKaTHEM a0COIMIOTHO JKECTKUMHU LITAMIIAMHU, IEPHIECHIUKYIAPHBIMUA OCH 000JI0UKH, TPAHC(HOPMUPYETCS B KPYTIIYIO IUIACTUHY.
PaccmatpuBaroTest 1Ba BapHaHTa IPAHUYHBIX YCJIOBHUMH: Kpast 000JI0UKHY MIAPHUPHO 3aKPEILICHBI 110 KPalo KPYTJIOro OTBEPCTHUS B YIIPyroi O€CKOHEUHOH IUIaCTHHE H Kpast
060J’IO‘{KI/I HE 3aKpPCIUICHBI U CBOGOI[HLI OT BHCIIHHUX BO3H€fICTBHfI. Pemena 3ajJada o HaHpSI)KeHHO-,I[e(l)opMI/[pOBaHHOM COCTOSAHHA prl"J'IOfI IJIaCTHUHBI, HOJ'Iy‘ICHHOfI CKaTuEM
cepuueckoil 060J0UKH IITAMIAMH.

KunoueBble ¢J10Ba: ypyrue IIACTHHBI 1 000T0UKH.

UDC 539.3. Tarabrin G.T. Transformation of a flat spherical shell into a circular plate

The elastic construction received by pinljoint fastening of a flat shell in the form of a spherical segment to a round aperture in an infinite plate is exposed to transformation into a plate
byaxisymmetric compression of the shell by absolutely rigid stamps. Within the framework of hypotheses about geometrical and physical linearity in quadratures the problem of the theory
of elasticity about stresslstrain condition of the construction is solved. On the basis of calculations examples the estimation of applicability limits of the solution algorithm and adequacy of
calculations results to a practical reality is given.

Key words: elastic plates and shells, strength calculations.

JluHaMuyYeCcKue pacyérhl

KOPOUYKHWH A.B., k.T.H. 0w, .Kadeapsi «3pickanus H mpoeKTupoBanus 1opor» (MAIH, 3am.reH.JupeKTopa no NpoeKTHpoBanuio aBToxopor OAO«I'unporpancmocT», r.MockBa)
Onpefeienne HANPsKeHUii 1 AedopManuii KECTKON JOPOKHON 01e:KIbI ¢ achaTbTOGeTOHHBIM MOKPbITHEM...30

B crarbe npeacTaBieHbl pe3yIbTaThl TEOPETHYECKUX U IKCIEPUMEHTATIBHBIX HCCIICOBAHHI MO OMpeaeIeHuIo 1ehopMarinii i HaNpsDKEHHI OT BO3ICHCTBUS TPAHCIIOPTHBIX
CPE/CTB Ha JOPOXKHYIO OACKIY. YKa3aHa METOJMKA IPOBE/ICHUS YUCICHHBIX U HATYPHBIX SKCIIEPUMEHTOB. [IprBeIEH NPUHLIUIT TOCTPOCHUS CUCTEMBI 711 OLCHKU
Harpy>KeHHOTO COCTOSIHUS IOPO’KHOM KOHCTpYKIMH. [Ipe/icTaBieH Takke aHain3 GOpMUPOBAHHUS HANPSHKEHHO — IeOPMHUPOBAHHOTO COCTOSIHUS B )KECTKOW JIOPOKHOM OJISIKIE
¢ ac¢anbTo0eTOHHBIM NOKphITHEM. OrpeseneHa BeTMYHHA JUHAMUYECKOT0 Pa3pyIIAOLIEro BO3ICHCTBHA Ha JOPOXKHY0 KOHCTPYKLHMIO. [Toy4yeHbl KauecTBEHHbIE
3aKOHOMEPHOCTH B3aMMOAEHCTBUS TPAHCIIOPTHOTO CPEICTBA C JOPOKHOH KOHCTPYKIIMEH.

KiroueBbie ciioBa: acdansro0eToH, IEeMEHTOOETOH, IPOYHOCTD, HATPSHKCHHE, TIPOTHO.

UDC 625.73 : 531.3. Korochkin A.V. Determination of stresses and strains of hard road pavement with asphalt concrete surface

The article presents the results of theoretical and experimental studies on determination of strains and stresses from impact of vehicles on road pavement. The methodology of carrying out numerical and
field experiments is specified. The system building principle for estimating a loaded condition of road structure is given. The analysis of stress1strain formation inhard road pavement with asphalt
surfacing is also presented. The value of dynamic destructive effect on road structure is indicated. The qualitative regularities of the interaction between a vehicle and a road design are defined.

Key words: asphalt concrete, cement concrete, strength, stress, deflection.

Pacuérel Ha ycTOHYMBOCTD

10.1. JOPOTI'OB, k.T. H. (pnsmman "MOU (HUY)” B r. Bomxckom).

YeTpoiiunBOCTh CTEP:KHS, BAABJIMBAEMOI0 B 'KECTKHI LIMYP ¢ YIPYTUM JIHOM...34

Hccnenyercst ycTOHYMBOCTD CTEPIKHS, BAaBIMBaeMoro B mmyp. Llmyp nMeer abcomroTHO jKECTKME CTEHKH U YIIPYroe THUIIE, MOJEIupyeMoe npyxuHoii. [Ipennonaraercs, 4to
TpEeHHE MEXIY CTEPKHEM U IIOBEPXHOCTBIO LINTypa OTCYTCTBYET. Mccnenyercst ycTOHUMBOCTD CTEPIKHSI IPH PA3IMYHBIX YCIOBUAX 3aKpEIJIEHHs HEMorpyKEHHOro KOHIa
ctepxkHsa. OnpeeneHsl YCIOBUS, TPU KOTOPBIX CTEPIKEHb HE TEPSET YCTOMYMBOCTH U MOJHOCTHIO MOTPY)KASTCS B IIIYP, OCTABAsCh MPsAMONMHEHHbIM. HalineHo 3HaueHue
KPHTHYECKOW CHIIBI, IPU KOTOPOU BABIHBACMBIil CTEPIKEHD TEPSIET YCTOWINBOCTD PSIMOIHHEHHOM (hOPMBL. ITO 3HAUEHHE 3aBUCUT HE TOIHKO OT JJIMHBI U H3THOHOM
JKECTKOCTH TONEPEYHOT0 CEUCHUS CTEPKHS, HO M OT JKECTKOCTH JHUIIA IIMTypa. Y CTAHOBIIEHO, YTO CTEP’KEHb, MOTEPABLINI yCTOHUNBOCTD, BOCCTAHABINBAET NPSIMOIMHEHHYIO
(hopMy, 10 Mepe yBEIUYEHUS Harpy3Ku. BripaxkeHne KpUTHUECKOH CHIIbl HHBAPUAHTHO 110 OTHOIICHUIO K PA3JIMYHBIM YCIOBHSAM 3aKPEIICHHS CTEPIKHS.

KiroueBble ciioBa: ycroitunBocTb crepxkHs, wmmyp, popmyna Kapaano, BoccraHoBieHHE (OPMBI.

UDC 539.384. Dorogov Y.l. Stability of the column pressed into the rigid blasthole with the elastic bottom

Stability of the column pressed into the blasthole with absolutely rigid walls and an elastic bottom is investigated. The cross1 section of the column shape and the same size as the cross1 section of the
blasthole. The gap between a column and a surface of the blasthole is absent. The friction between a column and a surface of the blasthole is also absent. Various conditions of fixing for not shipped end
of a column are considered.

Key words: buckling of the column, blasthole, the Cardano formula, reshaping.

YucneHHble pacyETh

B.B. 3bLUIEB, a.1.H., HA.TPUT'OPBEB, k.1.H. [ITYIIC (MUUT). KuTaiickuii BOJIYOK KAK TECT /JIs KOHTAKTHBIX JHHAMHYECKHX 3a/1a4...42

W3naraercst 4ucieHHBIH aIropuT™ (OpPMHUPOBAHNUS KOHTAKTHBIX CHII IIPH B3aMMOACHCTBUH yIIpyrux Tell. I1o ToukaM B3anMoeiicTBUS MOTYT HOSIBIIITECSL KaK HOPMaJIbHbIE, TaK
M KacaTeJbHbIE yCUIIUS, ToAYnHsronmecs 3akony Kynona. CylniecTBeHHYO pOJIb B MOZICNU UTPAIOT (PUKTUBHBIE )KECTKOCTH, TIPH HOMOILY KOTOPBIX KOPPEKTUPYIOTCS
KOHTAKTHBIE CHIIBI Ha K)KIOM IIare HHTErpupoBaHust. MoJielb IprcIiocobIieHa K IBHOH cXeMe HHTErpUPOBaHHS YpaBHEHHH NBIOKeHHs. Kak TecTOBBI npuMep
paccMaTtpHBaeTcs 3aa4a O ABIKEHHN KHTAHCKOro BOJIYKA Ha IIOBEPXHOCTH ¢ TpeHHeM. Vcnonb3yercs: coOCTBEHHast KOMITBIOTEpHAsS IporpaMMa. B YHCIIeHHBIX penIeHusx
yaaeTcst monyquTh 3G (EKT mepeBopaunBaHmst BOJTUKA M €r0 BpallleHHEe Ha HOXKKE B TEUCHHE HECKONMBKUX CeKyHI. KOMIBIOTEepHAs MO/Ieb BOIYKA COACPIKUT 222 y3ma ¢
COCpPEI0TOYEHHBIMU MacCaMHU, COEIMHEHHBIX YIIPYTO PACTSKUMBIMU CTEP)KHIMU.

KiroueBble ciioBa: YOpyrue Teiaa, KOHTaKTHBIE CHUJIBL, YUCIICHHBIH AJITOPUTM, OoublIKe TIEPEMENICHNS, IBHASI CXEMa HHTETPHUPOBAHUS ypaBHCHl/lI\/'I JABHKCHUSA, DKCTPATIOIAHNSA 110 A,aaMcy, KUTANCKHH
BOJIYOK.

UDC 624.04:004. Zylev V.B., Grigoriev N.A. Chinese spinning top as a test for dynamic contact problems

Outlines a numerical algorithm of formation of the contact forces in the interaction of elastic bodies. In points of interaction can appear both normal and tangential forces, obeying the Coulomb law.
Significant role in the model play the fictitious rigidity by which the adjusted contact force at each integration step. The model is adapted to the explicit integration scheme of the equations of motion. As
a test example we consider the problem of the motion of the Chinese spinning top on a surface with friction. We use our own computer program. In numerical solutions it is possible to obtain the effect
of turning the spinning top and its rotation on the leg for a few seconds. A computer model of the spinning top contains the 222 nodes with lumped masses connected by elastic tensile rods.

Key words: elastic body contact force, numerical algorithm, large displacement, explicit integration scheme of the equations of motion, extrapolation Adams, Chinese spinning top.

N.N. UBAHYEHKO, a.T.H., npod. MI'YIIC MUHT)

)IeﬁcTBne MOABHKHBIX HHEPITHOHHBIX HAIPY30K HA TOHKOCTEHHBIC CTEPKHH, MOACTHPYIOIIIHE IBYXITYTHBIC CTPOCHHS MOCTOB Ha BCM...47

B cratbe TpeanaraceTcs YHCJICHHBIH METOM UCCJICIOBAHUSA KoJjie0aHuit ABYXIIYTHBIX IMPOJICTHBIX CTpOCHI/Iﬁ MOCTOB, MOACTUPYEMBIX TOHKOCTEHHBIMU CTEPKHSAMHU C OTKPBITBIMA HJIA
3aMKHYTBIMH (C OTBETBJICHHSIMH) MPOQHIIMHU, TIPU UX B3aUMOJCHCTBUH C BBICOKOCKOPOCTHBIMH COCTaBaMHM. J[JIsi pEIICHUS 3a/Ia1 UCIIONIb3YETCs 1IaroBasi MpoLeaypa i METO Y3JIOBBIX
YCKOpPEHUI A1 yueTa IeHCTBUS Ha IPOJICTHBIE CTPOCHHS MOIBIKHON NHEPLUUOHHON Harpys3ku. IIponeTHoe cTpoeHue paccMaTpUBAECTCs KaK CyHEpP3IEMEHT IPH TPUTOHOMETPUIECKOH
annpoKcuMaluu cMenieHuii. PaccMarpyBaeTcst BepTHKanbHas JMHAMMKA TOBHKHOTO cocTaBa. ITyTh Ha IPOJETHOM CTPOEHUHU 3aMEHSETCS YIPYTro-BA3KUMH 3JIEMEHTAMH, KayKIblii BaroH
COCTaBOB MOZICIIMPYETCSI MEXaHHIECKOM cucTeMoit ¢ 10 creneHsMu cBOOOABI.

KioueBsble cj1oBa: Konebanus JABYXITYTHBIX MOCTOB, IOJABHUKHAS HATPY3Ka, CKOPOCTHBIE COCTAaBbl, TOHKOCTEHHBIE CTEPKHU C OTKPBITHIM U 3aMKHYTBIMA l'lpO(i)I/IJ'IﬂMI/I , IaroBbI€ MPOLEAYPBHI,
JUHAMHYeCKHe KO OUIHEHTSI.

UDC 624.07.534.1. Ivanchenko I.1. Action mobile inertial loads on thinwalled, doubletrack structure modeling bridges SCM

The article proposes numerical method for investigation of doublel track bridge fluctuations, modeled by thinlwalled bars profiles with open and closed (branching) profiles under their interaction with
highlspeed trains. To solve the problem we use the step procedure and the nodal acceleration method to account the effect of movable inertial load to superstructure. Superstructure is considered as a
super element under trigonometrical approximation of displacements. Vertical dynamics of rolling stock is reviewed. A path on superstructure is replaced by elasticlviscous elements, each wagon of
train is simulated by mechanical system with 10 degrees of freedom.

Key words: doubleltrack bridge fluctuations, movable load, highl speed trains, thinlwalled bars with open and closed profiles, step procedures,dynamic coefficients.



A.B. ITHATBEB k.T.H., 10oueHT (Bosrorpaackmii rocyapcTBeHHbIH apXHTEKTYPHO-CTPOUTEIbHBII YHUBEPCUTET)

MeToa KOHEYHBIX 371eMeHTOB B JopMe KJIACCHUYECKOro CMeIaHHOro MeToAa (0C00eHHOCTH U BO3MOKHOCTH NIPHMEHeHHs)...55

PaCCMOTpCHLI 0COOEHHOCTH M BO3MOXKHOCTH TIPUMEHECHU pa3BUBA€MOI'0 aBTOPOM METO1a KOHEYHBIX 3JIEMEHTOB B (i)OpMC KJIACCUYECKOro CMEMAaHHOI0 METOAA, CYIIIECTBEHHO
OTJIMYAIOIIETOCS OT U3BECTHBIX cMemaHHbIX (hpopM MKD. TToka3bIBarOTCS M JOKA3bIBAIOTCS CYLIECTBYIOIIME IIPOOIEMbl M HEOCTATKU KaK B TEOPUH, TaK H B IIpaKTUKe npumeneHnst MKD B
TpaHP[I_II/IOHHOfI Q)OPMC (B HCpCMC]J_lCHHSIX)Z HpOﬁJICMI)I yuera CMeLL[eHI/Ifl KOHEYHOT'0 3JIEMEHTA KaK KECTKOI'0 LEJI0ro, HaTUYUsA KECTKUX UIA OUYCHD ITOAATIIMBBIX BCTABOK, «3allUPAHUS,
CTYLIEHHS CETKH JUIS MOBBIIECHNS TOYHOCTH PELIEHHS U P., 1 OAHOBPEMEHHO OIUCBIBAIOTCS ITYTH PEIICHUS 3TUX Npo0ieM Ha OCHOBE paspabarbiBaeMoro asropom MKD B opme
KJIAaCCUYCCKOI0 CMCIICHHOI'0 ME€TOaa. HpCHMy]J_ICCTBa TOCJICAHEI0 IMO3BOJISAIOT B I[aﬂ]:HCﬁ[HCM HCII0JIb30BaTh €ro Ipu Bepmbnxaunn PE3ynbTaTOB pacyeTra C IPUMEHEHUEM KaK U3BECTHBIX,
TaK ¥ MpeiaraéMbIX HOBBIX KOMIIIIEKCOB.

KiioueBble ciioBa: METO KOHEUHBIX 2JICMEHTOB, KIIACCHYECKUH CMEIIaHHBIA METO, MaTPHI[A OTKIIMKOB.

UDC 624.04: 519.6. Ignatyev A.V. Finite element method in the form of classic mixed method (features and possibilities of application)

The article presents the features and possibilities of application of finite element method in the form of classical mixed method developed by the author which significantly differs from the welllknown
mixed variants of finite element method. The existing problems and shortcomings in the theory and in practice of FEM application in itstraditional form (displacements) are shown and proved: the
problems of registration offinite element displacements as a rigid integer, the problems of presence of hard or very pliable inserts, «locking», thickening mesh to improve accuracy of a solution, etc., and
simultaneously the solutions to these problems are given on the basis of finite element method in the form of classical mixed method developed by the author. The advantages of the latter allow for its
further use in calculation results verification applying both known and proposed new complexes.

Key words: Finite Element Method, classical mixed method, response matrix.

C.M. TPYIIHUH, a.1. H., npod. (MI'CY, r.Mocksa). [Ipsimoii MeTOJ MHHUMH3ALMH B 32/1a4aX CTALlHOHAPHOI TenIonpoBogHoCcTU. [IBymMepHas 3a1a4a...60

TIpemiaraercst MeToIMKa pemIeHHs IByMEPHBIX CTAIHOHAPHBIX 3a/1a4 TEILIONPOBOJHOCTU € IPAHUYHBIMH YCIOBHAMH [-ro pojia Ha OCHOBE IPSIMOT0 METO/1a MUHUMU3ALUH JIUCKPETHOTO
aHaJiora (h)yHKIMOHAJIA, PEJICTABIISAIOIEr0 CO00H KBaAPATUUHYIO CKATAPHYIO (GyHKIUIO BEKTOPHOTO apryMenTa. Jist ee oCTpOeHHs IPOU3BO/IHBIC, BXOSIINE B MOABIHTET PAIBHOE
BBIpaKeHHE (DYHKIMOHANA, 3AMEHSIOTCS. KOHEUHBIMU PAa3HOCTSMH, @ HHTETPUPOBAHUE - CyMMHPOBAHHEM. DKCTPEMYM MOJIy4eHHON (QYHKIIMU ONpe/eNnsieTcs ¢ MOMOIIBIO METoa
CONPSDKEHHBIX TpajuenToB MiieTuepa-PUBca ¢ UCIIONIB30BaHUEM OJJHOMEPHOIO MOKCKa 110 anroputMy JrBuca-Ceenna-Kommu. JIJist OLIEHKH TOCTOBEPHOCTH HPEIOKEHHOH METOANKH
PCIICHBI AB€ TECTOBBIC 3a1a4HU. Z[aHHBII\/'I AJITOPUTM MO3BOJISICT HaWTH MUHHUMYM KBaZ[paTPI'-IHOﬁ (byHKLII/II/[ 3a KOJIMYCECTBO MIAaroB paBHOC Pa3MEPHOCTH 3aJa9u. OH He TpCﬁyCT BBIYHUCIIATH
MaTpHUIy BTOPBIX IIPOU3BOAHBIX, CO3JaBaTh 0OJIBIIION TTO O6'I>€My MacCCHuB I €€ XpaHCHUA U PCIIAThb CUCTEMY JTIMHEHHBIX anre6pa1/[qec1<1/1x ypaBHCHI/Ifl.

KirroueBble cj10Ba: cTallMOHapHAs 33j1a4a TEIUIONPOBOJIHOCTH, BApHAIIMOHHOE YPABHEHHE, HA4YaJIbHbIC Y IPAHUYHbIE YCIOBUS, (DYHKIMOHAJ, YPAaBHEHHUE TEIUIONPOBOHOCTH, METO| CONPSIKEHHBIX
Tpagu€HTOB.

UDC 519.633. Trushin S.1. A Direct method of minimization in problems of stationary heat conduction. Twodimensional problem

The technique of solution of stationary twoldimensional problems of heat conduction with initial and boundary conditions of the first kind based on the direct method of minimizing the discrete analogue
of the functional is proposed. The discrete analogue of the functional is the quadratic scalar function of a vector argument. The derivatives included in integrand are replaced by finite differences, and the
integration by summation. The extremum of the resulting function is defined by using the conjugate gradient Fletcher — Reeves method and oneldimensional search Davies — Swann — Campey process.
The two test problems are solved to assess the validity of the proposed method. This algorithm allows to find the minimum of a quadratic function in the number of steps equal to the dimension of the
problem. It does not require to compute the matrix of second derivatives, to create a largeldimension array for store and solve the system of linear algebraic equations.

Key words: stationary problem of heat conduction, the variational equation, initial and boundary conditions, the functionality, the equation of heat conduction, method of conjugate gradients.

9KC]’ICDI/IMCHT&J’IBHH€ HCCIICTIOBAHUA

M.U.I'YKOBA, k.1.H., M.U.PAP®PEJIb,k.T.H., C.B.I'YPOB,un:x., C.B.UBAIIEHKO,nn:k., /I.FO.KOHAIUH, nnx., (IIHUUCK um.B.A.Kyuepenko AO"HHIL'" CtpountenncTBo")
HcnpiTanue HATYPHBIX Y3/10B KOHCTPYKIHH yBeJn4eHus: Ko3bIpbka nokpbitus BCA «J1YKHHUKH»...63

Ha HaTypHBIX 00pa3siax y3/10B HOBOH KOHCTPYKIMH KO3bIPbKa, YBEIMUYMBAIOLIET0 IOKPHITHE IPU PEKOHCTPYKIMU K Yemnuonaty Mupa no ¢pyr6omy B 2018 r. Bonbioii ciopTuBHO#
apeHbl «JIy)XKHUKH», HCClIeJOBaHA HECYIIAsi CIIOCOOHOCTh BEPXHUX MOSICOB KOHCOJILHON YacTH IIPU PA3IMYHBIX CIIOCO0AX MPUKPEIUICHHS UX K y3J1aM, ONHPAIOLIUMCS Ha CYIECTBYIOIINE
KOHCTPYKIIMH paJuaibHbIX O0ayok. VcrbITaHus IPOBOAMIIMCH HA JIBYX TUIAX y3JI0B COEIMHEHHS BEPXHETrO MOsica KOHCOIBHOM YacTH K KOHCTPYKIHSM CYIIECTBYFOIIEro MOKPhITUs. [TepBbIit
THII [IPEICTABIISUI IEPBOHAYAILHOE PEIeHHE y3i1a Ha (acoHKe. BTOpoii THI — 9TO NPUHATOE NPOEKTE pEelIeHHe, B KOTOPOM BEPXHHUII I10SIC Bpe3aH B ONOPHYIO BEPTHKAIBHYIO IIACTHHY.
HcnbiTanust mokasaan OCOGCHHOCTI/I HCﬁCTBHTCHBHOﬁ pa60TI>I JABYX THUIIOB COCIIHHCHPlﬁ. ITo pe3ynbTaTamMm HCIIBITAHN I HaTYPHBIX Y3JIOB BBIIAHO 3aKJIIOYCHHUE O paGOTOCHOCOGHOCTI/I "
PanroOHAIIBHOCTH NPUHATBIX KOHCTPYKTHBHBIX pC]J_ICHI/Iﬁ TIpOCKTA.

KirroueBble ¢j10Ba: PEKOHCTPYKLUS, KO3BIPEK, KOHCOJIBHASI CUCTEMA, BHYTPEHHHI KOHTYP HOKPBITHS, MOHTAX, CBAPKa, CBAPOYHBIE LIBBI, HATYPHBIE 00pa3iibl, (PaCOHKH, Y3IIbl KOHCTPYKIHH, HEeCyLas
CIIOCOOHOCTb.

UDC 624.072.2.014. Gukova M.1., Farfel M.1., Gurov S.V., lvashchenko S.V., Konyashin D.Yu. Testing fullscale structural assemblies increasing visor covering of GSA «Luzhniki»

By fulllscale samples of assemblies of the visor new structure, which increases covering of Grand sport arena «Luzhniki» under its reconstruction for the World football Championship in 2018,
load1bearing capacity of cantilever top chords was investigated under different ways of attaching them to assemblies based on the existing constructions of radial beams. The tests were conducted on two
types of assemblies connecting cantilever top chord to structures of the existing coating. The first type was represented by the initial decision for assembly on gusset plate. The second type was adopted
under the project, where top chord was embedded in the vertical support plate. Tests have shown the peculiarities of the actual work of two assembly types. According to the fulllscale assemblies’ test
results the conclusion on efficiency and rationality of the adopted design decisions of the project was issued.

Key words: reconstruction, visor, cantilever system, internal circuit of coating, assembling, welding, welds, fulllscale samples, gusset plate, structural assembly, load1bearing capacity.

B TIOMOIIb NMPOCKTUPOBIIUKY

A.C.MAPYTSIH, k.T.H., npod. (CeBepo-KaBkasckuii genepajbHblii yHHBepcHTeT, puinal B r.IIsTuropcke)

Hecynne KOHCTPYKIMHU U3 IBOIHBIX CHCTEM NepeKpecHbIX ¢epM H 6a710K...70

TIpuBeseHa KOMITOHOBKA KapKacoOB 3/[aHUi U COOPYKEHHH C IPOCTPAHCTBEHHBIMU MOKPBITHAMH U3 NIEPEKPECTHBIX KOHCTPYKLHIA. [Toka3aHbl palnoHaIbHOCTh, 3QGEKTHBHOCTD U
YHHUBEPCAIIBHOCTh UX TEXHUYECCKOI'0 PEIICHUS IPUMCHUTEIIBHO K IMIEPEKPECTHBIM CUCTEMaM JIBYX U TPEX HaHpaBJ’IeHHﬁ, C UCIOJIb30BAHUCM )I(eﬂe3068TOHHI>IX U MCTAJITTHYCCKUX
KOHCprKL[Hﬁ. l'lpezLCTaBneHa CTaJIbHas NMEPEKPECTHAS KOHCTPYKIHA B BUIC 66,.]10}( COCTaBHOI'O CEYCHHA N3 MATUYTOJIBHBIX pr6 HJTH CKBO3HBIX 0aJIOK (6e3pacr<0c1-mx (bepM) u3
ISITHYTOJIBHBIX U KBaJPaTHBIX TPYO. CKBO3HBIC OaKu MPH THArOHAIBHOM PACHOIOKEHHH IEPEKPECTHON KOHCTPYKIIUH 110 PAcXo/y Marepuaia 6oee npeanodrureabHbl. Omiucanb MOLYIH
pa3mepamu B tuiane 112x112 M U3 JBOHHBIX CUCTEM IEPEKPECTHBIX CTANBHBIX (hpepM 1 6aoK CO CBETONPO3pPaYHbIM KPOBEILHBIM OrPaXKICHUEM, IPEACTABISIONINE CO00il ABE MTOJOBUHBI
TpaHC(HOPMHUPYEMOTo HOKPHITHS CIIOPTHBHO-KOHILIEPTHOIO KOMILIEKCA.

KiioueBble cJI0Ba: NIEPEKPECTHBIC KOHCTPYKIHMH, IEPEKPECTHBIC (EPMBI, IEPEKPECTHBIE OAIKH, MOMYIIH, TPAaHCHOPMHUPYEMOE IPOCTPAHCTBEHHOE TTOKPBITHE.

UDC 624.074:69.024.4. Marutyan A.S. Supporting structure in binary systems cross farm and beams

Shows the layout of the building frames and structures with spatial coatings of cross structures. Showing rationality, efficiency and flexibility of their technical solutions in relation to cross1 systems of
two or three directions, with the use of reinforced concrete and steel structures. Presented steel cross design in the form of composite beams section of pentagonal through pipes or beams of pentagonal
and square tubes. Transverse beam in the diagonal disposition structure according to a cross1flow of material more preferred. Describes the size of the modules in terms of m 112x112 binaries steel
trusses and cross beams with translucent roof railing, which are the two halves of the convertible cover sports and concert complex.

Key words: cross designs, cross1farm, cross beams, modules, transformable spatial coverage.

N 4 3a 2015ron

Pacuérel Ha 10 )OYHOCTH

B.C.TAPHUIIOB, k.T.1., 1011., C.H. TOPEJIOB, k.T.H., 1011, [I.. BEKKEP, nn:k., K.C. HHIKUTEHKO, unx. (OT'Y)

AHAJIA3 HANIPSIKEHHO-IE®OPMUPOBAHHOI'O COCTOSIHUS METAJLJIOKOHCTPYKIUIA U KAHATOB HABECHOI'O CAMOIIOABEMHOI'O KPAHA..4

B cBsizu ¢ YBECIIMYCHHUEM T'PY30BOI'0O MOMEHTA HABECHOI'O CaMOIIOABEMHOI'O ITOBOPOTHOI'O KpaHa M, KaK CJICICTBUEC, U3BMECHCHUEM pasMEpPOB MeTaHJ’[OKOHCprKLIHﬁ W THaME€TPOB HECYIINUX
CTaJIbHBIX KaHATOB, HeO6XOlI]/IM HOBepO'—IHBIﬁ pacuer. W3-3a HEBO3MOXKHOCTH TTOJIHOCTBIO ABTOMATHU3UPOBATh PacyeT MPU NPOCKTUPOBAHUUN HOlIOﬁHBIX COOpy)KeHHﬁ, BO3HHKACT
HEO0XO0IMMOCTb IIPEBAPUTEIFHOTO aHATUTHYECKOTO pacyeTa YCUIINH WM TTOCIEAYIOLIEro, IT0cjie aBTOMAaTH3NPOBAHHOTO PAacyeTa, a TakxKe 110100pa KaHATOB COTJIACHO JICHCTBYIOIINM
HOPMATUBHO-TCXHUYCCKUM JOKYMEHTaM, IO CYIICCTBYIOIIIUM METOAUKAM. Tak ’xe BOSHHKAIOT TPYAHOCTH N€peaavn yC]/U[l/lﬁ KaHaToB Y€pE3 NIKUBBI, IIPH 3TOM pacdyeT HeO6X0}1HMO
TPOBOAUTH INPEABAPUTEIIBHO aHAITMTUYCCKH, a TAKXKE ITPUXOAUTCA MOICIIMPOBAThL 3aMCHY 000HMBI KpaHa. C TIOMOIIBIO CUCTEM aBTOMAaTU3WUPOBAHHOT'O IIPOCKTUPOBAHUA (uanee CAHP)
MPOBOAUTCA MPOBEPKaA HA IIPOYHOCTH U )KECTKOCTH Me’I‘aJUIOKOHCprKLIHﬁ, IT()]IGHpaIOTCS{ 110 pe3yJibTaTaM pacuera yCI/UIHﬁ JAUaMETPbI KaHATOB. Veunus B kKaHarax PpacCUYUTHIBAIOTCA
ABTOMATU3NPOBAaHHO U aHAJTIMTHYCCKUM CHOC060M, HCIIOJIB3Ys TCOPHIO pacueTa TUOKUX HUTEH. anBOlIMTCH CpaBHHTeIIBHL]ﬁ AHaJIM3 pe3yJIbTaTOB pacyeTa pasjJInIHbBIMU CHOCOﬁaMM, a
TaKke orMedaroTcest Hepoctatku CATIIP mpy npoeKTUpOBaHUH MOJOOHBIX coopyxkeHuit. [TosmyueHHble pe3yabTaTsl OyayT mosnesnsl paspadorankam CATIP, nmkeHepaM-pOeKTUPOBILMKAM,
3aHSTHIM PACYETOM U MPOCKTHPOBAHHEM ITOI0OHBIX COOPYKEHHIL, a TaK JKe IKCIepTaM B 00IaCTH MPOMBIIUICHHON 0€30I1aCHOCTH OMACHBIX MPOM3BOACTBEHHBIX 00BEKTOB Ha KOTOPBIX
HUCIIONB3YIOTCA MOABEMHBIE COOPYKECHUS.

Ki1roueBble cjI0Ba: HaBECHOH CaMOIOIbEMHBIIT TOBOPOTHBIIT KpaH, pacyeT, HaPsHKCHHO-1e(OPMHPOBAHHOE COCTOSIHUE, THOKIE HUTH.

UDC 624.014:624.074. Garipov V.S.,Gorelov S.N.,Vekker P.1.,Nikitenko K.S. Analysis of stress-strain state of metal structures and rope attachment selfe-evating crane due to an increase in its load
moment.

With the increase of load moment mounted slewing self-climbing crane and, as a consequence, a change in the size of metal and the diameter of bearing steel ropes needed checking calculation. Because
of the inability to fully automate the design of such facilities is necessary to pre-analytical calculation of effort or follow-up, after the automated calculation and selection of ropes according to the current
normative-technical documents, according to the existing methods. The same difficulties arise tension ropes through pulleys, and the calculation necessary to conduct pre-analytical, but also have to
model the replacement of the cage of the crane. Using computer-aided design (hereinafter CAD) is checked on the strength and stiffness of metal, are selected based on the calculation results of the
efforts of the diameters of the ropes. Efforts are calculated in the ropes and automated analytical way, using the theory of calculation of flexible filaments. The comparative analysis of the calculation
results in a variety of ways, as well as the shortcomings of CAD in the design of such facilities. The results will be useful to developers of CAD, design engineers engaged in the calculation and design of
such facilities, as well as experts in the field of examination of industrial safety of hazardous production facilities where lifting facilities are used.

Key words: mounted slewing self-climbing crane, calculation, simulation, stress-strain state, flexible strands.




B.A. KOMAPOB, k.T.H., 10o11., H.H. TACBKOB, n.T.H. (Ilen3eHcKHii rocy1apcTBeHHBIIl YHHBEPCUTET APXHTEKTYPHI H CTPOUTEIHCTBA)

BJIMSIHUE MPOJOJIbHBIX CUJI ITPY PACYETE HAKJIOHHBIX CEYEHUM B MOJIPE3KAX KOHCOJBHBIX OMOP PUTEJIEM MHOTO3TAKHBIX KAPKACOB...12

JlaH aHaJIM3 METOJIOB pacyeTa HAKJIOHHBIX CEUCHHH B MOAPE3KaX KOHCONBHBIX OTOP PHUTelel ¢ yHeTOM BIMSHHSA HPOJIOJIBHBIX PACTATHBAIONIINX U CKUMAIOIIHX CHII,
pexomennoBanubx CHull 52.012003, CHull 2.03.01(84* B comocTaBineHn: ¢ JaHHBIMU YKCIIEPUMEHTAIBHBIX HCClleqoBaHui. [IpuBenena nporpaMmma Gpu3HIecKoro
9KCIIEPUMEHTA, ONIUCAHHE U aHAJIN3 TOTYy4YCHHBIX PE3yJIbTATOB IIPU U3MEHEHNH CXEMBbI IPHIIOKEHHS BEPTHKAIBHOI HATPY3KH M 3HAYCHHH MPOJOIBHBIX CHJI, YCTAaHOBJICHBI
W3MCHEHUs YCUIINI 00pa30BaHus U Pa3BUTHS TPEILHH, Pa3pyIIAIOMINX HArPy30K, a TaK jkKe CXeM paspyuieHui. [Tpyu aelcTBUM CKMMAIOIIUX IIPOJIOIBHBIX CHIT
OKCHEPUMEHTAJIBHO MOJIyUCH HOBBIH BUJ pa3pynICHUA CIKATOM ITOJIOCHI OETOHA KOHCOIBHOM OIIOPBI — CpE3 (CL[BI/II‘) T10 TpeIiuHaM BJOJIb BLIHGHCHHOﬁ C)KaTOM TOJIOCHL. HaHLI
PEKOMEH/IALMH TI0 PacyeTy HAKJIOHHBIX CEYEHUH KOHCOIBHBIX OMOP C y4ETOM MPOAOIBHBIX CHII IO HOPMaTHBHBIM METOJIMKAM, U TIPEUIOKEHHUS IOTOIHATh HX PacueTOM
MIPOYHOCTHU CXKATOH M0JIOCHI OETOHA KOHCOJILHOM OIOpBI.

KirroueBblie ¢j10Ba: KOHCOJIbHAS OIIOPaA pUrets (C MOAPE3KOit), IPOIOIbHbIE PACTATUBAIOIIME U CKUMAIOLINE CHIIbI, HAKJIOHHbBIE CEYEHUs], CxKaTas 10J10ca OETOHA, TPEILIMHBI, CXEMbI Pa3pyLICHHU.

UDC 692.522.3:608.2. Komarov V.A., Lasko N.N. Influence of longitudinal forces in the calculation inclined sections in the console supports trimming crossbars multistory
carcases.

The analysis methods for calculating the inclined sections in the console supports trimming crossbars with the influence of the longitudinal tensile and compressive forces recommended
SNIP 52.01-2003, SNIP 2.03.01-84* in comparison with the data of experimental studies. Shows program of physical experiments, description and analysis of the results when you change
the application schema of the vertical load and the values of the longitudinal forces, established changeseffort formation and development of cracks, failure loads, as well as schemes of
destruction. When compressive longitudinal forces experimentally obtained a new kind of destruction compressed strip concrete cantilevered support - cut (shear) cracks along the discharge
of the compressed strip. Recommendations are given for the calculation of oblique section of console supports taking into account the longitudinal forces on regulatory procedures and
proposals complement calculating compressive strength of the concrete strip cantilever support.

Key words: cantilever support bolts (with trimming), the longitudinal tensile and compressive forces, oblique section, compress the concrete, cracks, circuit destruction.

Cioii fOnb', unz., A.I'. YEPHBIX?, akan. PAEH, A.1.1., npod., B.H. TJIYXHUX, a.1.1., on. (‘Canxr-Tlerep6yprexmii TACY, *Cankr-Tlerepoyprekas IXITA um.A.JLIITHrMIA)
MOZlEJ]PleBAHME M PACYET HECYUIEN CHOCOBHOCTHU OJJTHOCPE3HOTI'O IIYPYIIA HA METAJUIMYECKOMN HAKJIAJIKE C MCITOJIb30BAHUEM METAJLIMYECKON
3YBYATOU NIJIACTHUHBL...17

Hccnenyercs pacnpenesieHue Hanps)KeHUs: CMATHS IPEBECUHBI B THe3/1e 10 LIypyIbl. Paspaborana MaTemMaTiueckas MOJIENb ISl aHAJIMTHYECKOTO pacyeTa Hecylen
CIIOCOOHOCTH OAHOCPE3HOI'O IIypyIlia Ha METAJINYECKOM HaKJIaaKe 6e3 YKPEIUICHUS U C METaJNINYECKON 3y6‘IaTOI7I TUTACTHUHOM. BKCHepI/IMeHTaIIBHI)Ie HCCJICOOBAHUA
000CHOBaHBI METOIUKOM HCIBITAHUI U pacyeTa COSANHEHUI B IEPEBSHHBIX 3JIEMEHTAX U3 MOMNEpeyHO(KIICCHO! IpeBEeCHHbI  Opyca U3 KJIESHOro IIMOHA B COOTBETCTBHH C
CHuII 64.13330.2011 u oreyecTBeHHbIX MaTepuasioB. OOOCHOBAaHHOCTb HAYYHBIX MOJOKEHUH, PEKOMEHALUH 1 JOCTOBEPHOCTD PE3YJIbTATOB UCCIICIOBAHUM JOCTUTAIOTCS
MIPUMEHCHUEM 06HICHpI/13HﬁHHI)IX TUIIOTE3 U MOJ0KEHUI TEOpUun C’I’pOPITeJ'ILHOﬁ MEXaHUKH U COIPOTUBJICHUS MAaTEPHUATIOB, a TAKKE CTaTUCTHUYECKOM 06pa60TK0171 TTOJTYYCHHBIX
OKCIIEPUMCHTAJIBHBIX TaHHBIX U YCTAHOBJICHHBIX aHAITUTUYCCKUX 3aBUCUMOCTEH. HOJ]y‘-ICHHbIMI/I pe3ysibTaTaMd aHAJIUTUYECKOr0 aJIrOpUTMAa IOKa3aHa yJAOBJICTBOPUTEIIbHAA
CXOAMMOCTB C OKCIICPUMEHTAJIbHBIMU JaHHBIMHU.

KiioueBble ci1oBa: LIypyI, METaJUIMYECKasi HaKJIalka, METaJUINYECKast 3y6ana;{ IUIaCTUHA.

UDC 694. 141. 4 : 694. 146. Xu Yun, Chernykh A.G., Glukhikh V.N. Modeling and calculation of the shear bearing capacity of screw on the metal plate with nail plate.

The distribution of the wooden crushing stress in the nest under screws is considered in this paper. A mathematical model for the analytical calculation of the shear bearing capacity of the
screw on the metal plate without reinforced and with nail plate, which is based on the test procedures and calculation of joints in wooden elements from the cross-laminated wood and
laminated veneer lumber in accordance with SNIP 64.13330.2011 and domestic materials. The validity of scientific statements, recommendations, and the accuracy of the research results
are achieved using generally accepted hypotheses and assumptions of structural mechanics and mechanics of materials, as well as on the basis of statistical processing of the experimental
data and analytical dependences. The results obtained analytical algorithm shows satisfactory agreement with experimental data.

Key words: screw, metal plate, nail plate.

E.M. TYIIUKOBA, un:k. (Poccuiickuii yauepcuteT Apy:K0bI HApo10B, I. MoCKBa)

BBIYMCJIEHUE NEPEMEIIEHUI Y YCUJIUMI B )KEJE30BETOHHBIX MAHIYCAX B ®OPME KOCOI'O I'EJIMKOUJIA...24

PaccMoTpersI BOpOCH pacyera Ha MPOYHOCTH XKeNe300eTOHHBIX MaHAyCOB, IPEACTABISIOMNX cO00H TOHKHE yIpyTrHe 000I04YKH B (hOpMe KOCOro relMKouaa. ABTOPOM
HCITIOJIB30BaH HE HpHMeHﬂBmHﬁCﬂ B GOHBB paHHUX pa60TaX BapHuaHT NMapaMETPUICCKOIro 3a1aHu st Cpel[P[HHOﬁ TIOBEPXHOCTH, U ITOJTYYEHBI BBIDAXKCHUS KBaJpaTUIHBIX (IZ)OI)M B
HeOpTOFOHaJ’[LHOﬁ HeCOl’IpSDKeHHOI\//I CHUCTEME KOOpAUHAT. IIJI}I aHalin3a HaITpSDKeHHO(Z[e(prpMHpOBaHHOFO COCTOSIHUSI KOHCTPYKIHH BBIBEJEHA CUCTEMA pa3peIIaromnux
YpaBHEHHH B [IEPEMELICHUX, B COOTBETCTBUHM C MOMEHTHOM TEOpHEH TOHKUX YIPYTUX 000JI04€eK AJIs Cilydasi oJorux odosouek. PaccmatpuBaercs qpymepHas 3a1aqa Juis
ocechMeTquHoﬁ Harpysku. HOHy‘{BHBI rpa(bmm HepeMeHIeHMﬁ n yCI/IJ'II/Iﬁ JUIA 3aH_[eMJ'IeHHOI7I C IBYX CTOPOH O6OJ’IO‘IKI/I, HaI‘py)KeHHOﬁ PaBHOMEPHO pacnpeneneHHoix’[
Har‘py31<01‘/'1. HpOBeI[eHa CEpus pacu€TOB 110 JaHHOMY METOAY HJIA I'€JIMKONUJIOB C pa3HbIMU YIJIaMH HaKJIOHa 06pa3y}01unx 1 CpaBHEHUE PE3YJIILTATOB C pacy€TaMH I10 METOAY
KOHCYHBIX 3JICMCHTOB.

KioueBble ¢10Ba: KOCOH TeMKON], BAHTOOOPa3HBIE jKeIe300€TOHHbIe KOHCTPYKIIH, TaHTyChl, TEXHUYeCKast TCOPHS IIOJIOTHX 000JI0UeK.

UDC 624.042:519.62: 539.3. Tupikova E.M. Calculation of displacements and forces in reinforced concrete ramps in the form of skew helicoid.

The article discusses the problems of the analysis of structural ramps, which have a form of oblique helicoidal shells. The original variant of parametric representanion of middle surface is
applied, and the expressions of quadratic forms for non-conjugate non-ortogonal coordinate system are obtained. The system of resolving equations in deformations is got, by bending
theory of thin elastic shellsfor the case of shallow shells.The two-dimensional problem is analyzed for axisymmetric loading. The graphics of deformations and strains, calculated by means
of semi-analytical method are represented it the article. The series of stress-strain analysis for shells with variable angles of surface generators have been done, and the results are compared
to the resuls obtained by finite-element method.

Key words: oblique helicoid, structural ramps, helicoidal reinforced concrete constructions, technical theory of shallow shells.

B.5. [PUHEB, a.1.1., npod., 10.H. APOBOM, k.1.1. npod., B.A. JIEBAJIA, unik. (XapbKOBCKHI HAMOHANBHDIA YHHBEPCUTET CTPOMTEILCTBA H APXHTEKTYPBI, YKpanHa)

K BOIIPOCY MMOCTPOEHUSI METOJUKU PACUETA )KECTKOCTEM ONTOP MAUTOBBIX CUCTEM B JE®@OPMUPOBAHHOM COCTOSIHUU...29

B ¢Bs131 ¢ aKTUBHBIM Ppa3sBUTUEM MOOHIILHOMI CBS3H, BO3HUKJIA HCO6X0£[I/IMOCTI: YCTaHOBKH OOJIBIIIONO KOJIMYECTBA OAIIEHHBIX M MAYTOBBIX coopymeHHﬁ JUIA pasMCIICHUA
AHTCHHOT' O 060py£[0BaHI/Iﬂ. Kak TIpaBUJIO, COOPYIKEHUSA YCTAHABIIMBAIOTCSA B YCIIOBUSAX CJIOKUBIIEHCS TIOTHOM SaCTpoﬁKH, I[ef/'ICTBy}OHH/IX HpeI[HpPI}ITPIﬁ, Ha ITOKPBITUAX
SKCIUTYaTUPYEMbIX 31aHUI U COOpYKEeHHH. MauThl Ha OTTSKKAX SBJISIOTCS OJHUMHU M3 CAaMBIX BOCTPEOOBAaHHBIX COOPYKEHHUH JUIS pa3MeIeHUs] aHTEHHOro 00opynoBanus. Mx
pacyeTHBIMU MOJIEIISIMU SBJISIOTCS CTEPIKHYU HA HENTMHEHHBIX onopax. HelmmHeHOCTh onpeaenseTcs CI0KHBIM XapakTepoM Ae(OpMUPOBAHHUS Y3JI0B KPETUICHUS BaHT.
Onpe;{enel—me JKECTKOCTEH BAHTOBBIX OIlop B lle(i)OpMI/IpoBaHHOM COCTOSIHMH Na0T Ba)XKHBIE UCXOAHBIC TaHHBIC JIs1 YTOYHEHHOI'O pacdyeTa yCTOﬁ‘{HBOCTH n COGCTBGHHBIX
KOJIeOaHMIA.

KuiroueBbie ciioBa: rudkas HUTb, OTTSDKKA, MAYTOBAsI CUCTEMA, CKBO3HBIE CTEPIKHEBBIE CUCTEMBI, YIPYro(IOAaTINBas ONOpPa, XKECTKOCTh, IPOYHOCTh, YCTOWYHUBOCTH.

UDC 624.01. Grinyov V.B., Levada V.A., Yarovoi J.N. Development of the calculation method of stiffness of mast systems supports in deformed condition.

In connection with active development of mobile communication, there became a necessity of installing multitude of tower and mast construction for placing of antenna equipment. Usually,
buildings are set in the conditions of compact planning, operating manufactures, on the roof of buildings and constructions. Guyed masts one of the most claimed construction for placing of
antenna equipment. Their simulation models are nonlinear rods supports. Non-linearity is defined by a complex character of deformation of attachment points of the guys. Definition
viciousness cable-stayed poles in deformed state provide important baseline data for calculation of the adjusted stability and oscillations.

Key words: ideal cable, guy, mast system, through bar structures, elastic yielding support, stiffness, stability.

A.E. CBATOWEHKO, k.1.H. (TAY HO «Ynpasienue rocakcneptusb», r. Huxuuii Hosropox)

COBEPIIEHCTBOBAHHME METOA0OB PACUYETA HA YCTOUYUBOCTH BAJIOK IBYTABPOBOI'O IOCTOSIHHOI'O CEYEHUS C IBYMSI OCSAMU CUMMETPHUM ...35
PazpaboTana nHXeHepHasi METOJIMKA PacueTa Ha YCTOMYUBOCTh OAJIOK ABYTABPOBOTO MIOCTOSIHHOTO CEYEHHS C JIBYMSI OCSIMU CUMMETPHH, U3TH0AEMBIX B IUIOCKOCTH
HaHGOHBUJeﬁ JKECTKOCTH. HOJ‘Iy‘-IeHLI CbOpMyJ'[LI JUIA pacdeTa NpeCIIibHOrO mmGa}omero MOMCEHTa Mu]t, TIpU KOTOPOM 6am<a TIEPEXOAUT B UBMEHACMYIO CUCTEMY, I1OJIydas
CYIIECTBCHHBIC ITPUPALICHUSA 60KOBOFO CMCIICHHUS U YTJIOB 3aKpyIUBaHUA. I/chozma;{ MOJECITb OZIHOHPOHG’THOﬁ 621.]'[](1/[ BKJIFOYACT B ce6${: HaJIMYUC reOMETPUIECCKUX
HECOBEPILEHCTB (Ha4aIbHOM NOTuON); OMIMHEHHYIO AUarpaMMy paOOThl CTaIN; HAIMYUE 3aKPEIUICHUH OT JeTUIaHallii ONOPHBIX CEYEHHI; TOTOHHYIO U COCPEI0TOUCHHYIO
Harpy3Ky Ha BepxHeM Hosice 6anku. Bemonneno conocrasienne Mult , onpenemnsiemoro no ¢popmyie (1), Hopmam CHull [1], DIN [4]c unciaeHHBIMH pacdyeTaMu METOJIOM
KOHEYHOro 3nementa MKD. CDOpMyJ'IBI TaGJ‘lI/IHBI 1 npeaiiaraeTcs UCroJib30BaTh UIA COBEPIICHCTBOBAHNS HOPM [3], a TaK¥Xe€ JUI BBIIIOJIHECHUS IIPOBEPOYHBIX PACUCTOB I10
HOpMaM [4].

KuiroueBbie cj10Ba: npenenbHbIA H3rHOAIOMIMI MOMEHT, IIocKast (hopMa u3rnda, yCToOH4MBOCTD U3rM0AEMBIX JIEMEHTOB, OTHOIPOJIETHBIC OalIKH, ABYTaBPOBbIE OAJIKH,
COBEPLICHCTBOBAHNE METOJIOB pacyeTa.

UDC 624.014.2. Svyatoshenko A.E. The improvement of design method to check stability of I-beams with constant section and two symmetrical axes.

The engineering method has been upgraded to check stability of 11beam with constant section and two symmetrical axes bended in the plane with bigger stiffness. There are new formulas
for ultimate bending moment Mult in the method, which makes from 1-beam flexi system and gives to the beam big lateral increments and rotated angles. The initial model of the one span
beam includes geometric imperfections (initial deflections), bilinear steel diagram, the support from the warping of the edge sections, point and line load to the upper beam flange. The
comparison of has done between formula’s method (1), Code (SNiP) [1], DIN [4] from one side and numerical Final element method FE from the other side. The formulas from the table 1
are offered to use for The Code improvement [3], and also for the design check via the Code [4].

Key words: ultimate bending moment, plane banding form, stability of the bending elements, one span beams, I-beams, improvement of the stability design method.



I'.I'. BYJIBIYEB, a.1.H., npod. (MI'TY, MAPIA, r. Mocksa)

JTAHAMMYECKOE PA3PYIIEHUAE MAJIOITAXKHBIX CTPOEHUIA MO JEMCTBUEM CEMCMHUYECKOMW HATPY3KH...40

PaCCManI/IBaeTCH TIponecc pa3pyni€Hus IOJIbIX MPAMOYTOJIbHBIX K0p06OB C IeperopoaKaMu U BbIPpE3aMU, COOTBETCTBYIOIIUMHU IEPETOPOAKAM U OKOHHBIM U ABEPHBIM ITPOEMaM
MaJIO3TaXHBIX COOPYXKEHHUI, 0] AefiCTBUEM TparelenAaIbHOrO UMITYIbca, HIMHTHPYIOIIETO CeHCMIUIEeCKyIo BOHY [1]. MaTtepuan kopoOOB IpeIoaaraeTcst OXHOPOIHBIM,
M30TPOIHBIM U yNpyroBsi3komiacTudeckuM. OCHOBaHHE KOPOOOB MPEIIONAraeTcs BUHKJIEPOBCKUM C MEPBBIM KO3 (UIIMEHTOM 1OCTEIN, OOKOBBIE, BEPXHSSA H BHYTPEHHUE
MIOBEPXHOCTH KOpO60B CBOGOI[HI)I oT HaprI){(eHHﬁ. OlTpBI[eJ'IFIIOTCH MUHHMAJIBHBIC Pa3spyIIaAOMINe HAMPSIKECHU S, UCCIICAYCTCA XapaKTep B3aI/IMOﬂef/‘ICTBI/IfI IIOJOIIBBI OCHOBaHHH
COOpy)KeHI/Iﬁ C T'PYHTOM, IPOBOAUTCS aHAJIN3 PE3YJIbTATOB MOACIINPOBAHUA U OGCy)KI[a}OTCSI BO3MO’KHOCTH YCOBEPUICHCTBOBAHUS MOJCIIN IPU yCIIOBHUH UCIIOJIB30BAHUS METOAA
HPOCTPAHCTBEHHBIX XapAKTEPHCTHK.

KuroueBble cj10Ba: YMCICHHOE MOICIUPOBAHUE, NTMHAMUKA U Pa3pyHICHUE COOpy)KeHPlﬁ, celicMUYecKue Harpysku.

UDC 5.393. Bulychev G.G. Dynamic destruction of low constructions under the influence of an seismic loading.

In this paper the process of destruction of hollow rectangular boxes with parting walls and excisions in walls which correspond to parting walls and windows and doors openings of low
constructions, under activity an trapezoidal impulse imitating a seismic wave is considered. The material of boxes is supposed homogeneous, isotropic and elastoviscoplastic. The house
footing is supposed as Vincler with the first coefficient of bed. Lateral, upper and interior surfaces of boxes are free from stresses. Minimum breaking stresses are spotted, character of
interaction of the building’s base surface with a soil is explored, the analysis of results of modelling is carried out and possibilities of betterment of a model under condition of use of a
method of spatial characteristics are considered

Key words: numerical modelling, dynamics and fracture of buildings, seismic loads.

B.I'. KEI'JIUH, a.1.H., npo¢., E.C. HYKAHOBA, nnx. (bpsiHckuii rocyiapcTBeHHbIH TeXHUYECKH i YHUBEPCUTET)

JAHAMMYECKAA KOHEYHBIN JJEMEHT B CTPOUTEJIbHOW MEXAHMKE...45

I[J'Iﬂ penicHus 3aaa4 JUHAMUKHU CTEPIKHEBBIX CUCTEM ITPEIIOKEH KOHEYHBIH DJIEMEHT, B KOTOPOM HCIIOJIB3YIOTCSI 0a3uCHbIE (l)yHKHI/II/I, TNIPEACTABIIAOIINE c000ii TOYHBIE
KoJrebareabHbIe d]OpMI)I DJIEMEHTOB KOHCTPYKIUH. I[J'I}I CB06OZ[HBIX 1 BBIHYKIEHHBIX KoJIeOaHmit CTEPIKHEBBIX CUCTEM IIPOBEACHO COIIOCTABICHUE peme}mﬁ TIpU UCIIOJIB30BaHUU
JAUHAMUYECKOI'0 U TPAAULITMOHHOI'O KOHEYHBIX JJIEMEHTOB.

KaroueBnble ci1ioBa: METO KOHECYHBIX JJIEMEHTOB, MaTpHIla )KECTKOCTH, MaTpUIla MacC, CTEPIKEHb, I[e(bOpMaHI/II/I, CBO60[IHBIC 1 BBIHY>KJICHHBIC KoJIcOaHusl.

UDC 531/534. Keglin B.G., Tsukanova E.S. Dynamic finite element in structural mechanics

For dynamic analysis of frame structures, the finite element with base functions representing the exact vibration modes of structural elements is suggested. For free and forced vibrations of
frame structures the comparison of the solutions obtained by using the dynamic and traditional finite elements is performed.

Key words: finite element method, stiffness matrix, mass matrix, bar, deformations, free and forced vibrations.

A.I'. TAIIUH, A.1.H. (OAO «ATOM3HEPronpoeKkT», r. Mocksa)

KPUTHYECKHUE YACTOTBI TPYHTOBOI'O NOJABECA JUISl )KECTKUX ®YHIAMEHTOB HA NIOBEPXHOCTHU OTHOPOAHOT' O MOJYITPOCTPAHCTBA...54
JluneitHple 324K THUHAMHUKA CYUTAIOTCS JABHO U XOPOIIO H3y4eHHBIMU. OJHAKO PsIJ] BOIPOCOB, CBSI3aHHBIX C AeMII()UPOBAHIEM B HEOJHOPOJHBIX CHCTEMAX, MO-TIPEKHEMY
CO3Ja€T CIIOKHOCTHU U NMMPAKTUICCKUX Pacy€TOB. ABTOp BBOJIUT IIOHATHEC «KpMTH‘IeCKOﬁ JacTOTBD» IJIA IOABECA, COCTOALIECIO U3 ITapaUICIIbHO YCTaHOBJICHHBIX ITPYKUHBI 1
Bs3koro aemmdepa. JemmndupoBanie 0JHOMACCOBOTO OCLIIUIATOPA B IOJSIX KPUTHUECKOTO AeMII(UPOBAHIS OKAa3bIBACTCSI PABHO COOCTBEHHOM YacToTe HeAeMII(pHPOBAHHOTO
OCLMJUISATOPA B JOJISIX YKa3aHHON KPUTHYECKOW YacTOThl. ABTOP IMPUMEHSET BBEJCHHOE IOHATHE K TPYHTOBOMY I10/IBECY B IIIAT(HOPMEHHOM MOJIEIIN CUCTEMBI «COOPY>KEHHUE-
OCHOBAHUE» IJIs1 OMHOPOAHOI'O OCHOBAHUSA U )KECTKOT'O (byHL[aMeHTa TIOBEPXHOCTHOT'O 3aJIOKECHUS. B cratee TIpUBEACHBI (bOpMyJ'IBI JUISL OLEHKH BKJIaJa BA3KUX «T'PYHTOBBIX»
nemrhepoB B KO3(GPUIHEHTHI MOJATFHOTO AeMII(UPOBAHUS B MOJIEIH C MATEPHATIBHBIM AEMII(pUPOBAHIEM B COOPYKEHHUH U BA3KHM JeMII(UPOBAHHEM B «TPYHTOBOM IMOABECE)
(Ha caMOM Jiesie, B 3TOM Cilydyae BA3KOe JAeMIIhUpOBaHKE MOJEIUPYET BOJIHOBOE JAeMII()MPOBAHKE B MOIYOECKOHEYHOM 110 T€OMETPHU OCHOBAHHUH).

KiioueBble ci1oBa: B3aHMOL[eI>’IcTBHe COOpy)KeHI/Iﬁ C OCHOBaHHEM, OTHOPOJAHOE OCHOBAHUE, JKECTKHM (byHI[aMeHT TIOBEPXHOCTHOTO 3aJIOKECHUSA.

UDC 539.3. A.G. Tyapin. Critical frequencies of the soil support for rigid base mats resting on the surface of homogeneous halfspace.

Linear dynamic problems are considered to be thoroughly studied. However, number of issues referring to the damping in the non-homogeneous systems, still arise difficulties in practical
analysis. The author introduces «critical frequency» for support composed by parallel spring and viscous damper. Damping of SDOF oscillator as a share of critical damping appears to be
equal to the natural frequency of the undamped oscillator as a share of this «critical frequency». This concept is then applied to the soil support in the platform model of the soil-structure
system with rigid base mat, resting on the surface of homogeneous half-space. Formula for the impact of the soil dampers on the modal damping coefficients are developed for the case of
material damping in the structure and viscous damping in the «soil support». In fact, viscous «soil» dampers model wave damping in the half-infinite soil foundation.

Key words: soil-structure interaction, homogeneous soil foundation, rigid surface basement.

10.T. YEPHOB!, a.1.11., npod., M.B. OCHIIOBA?, k.1.n. ‘MI'CH, 000 «HoBsI1ii Mup», r. Mockea)

OB].I.ll/ll7l CJIIYYAH IVIOCKUX KOJIEBAHUI MACCHUBHBIX TEJ HA YIIPYTHX OIIOPAX...58

PaCCMOTpCH METO/ pacyeTa INIOCKUX KOHe6aHI/II\/'I MAaCCHUBHBIX BHGpOPISOHHpOBaHHLIX TEJI KaK CUCTEMBI C TpEMS CTCHEHIMU CBOGOI[LI Ha NPOU3BOJIbHBIC BOBHCﬁCTBHﬂ C
HCTIOb30BAHUEM MEPEAATOYHBIX W HMITYJILCHBIX MepeX0aHbIX GpyHKImi. [lomydensr HeoOxoaumblie pacueTHbie GpopMyibl. [IpiBeIeHBI pe3yIbTaThl pacuera
BI/I6p0]/I30J'H/IpoBaHHOF0 BECHTUIIAITOPA, IPOAHATTU3UPOBAHO BIIMSIHUE CMEILICHUS BepTMKaJ’IBHOﬁ COCTaBHHIOH.IeI‘fI pe€akuu OCHOBaHHUS OTHOCUTEIIBHO IIJIOCKOCTH, HpOXOI[HHIeﬁ
Yepe3 HEHTP MacCC JKECTKOI'O Te€jla, Ha YypOBHU KoJIeOaHuit 00beKTa.

KuiroueBbie cjioBa: BUOPOM3OIISILINS, UMITYJILCHAS TTEpeXoJHast pyHKLMs, epefaTouHast GYHKIMS, MaCCUBHOE BUOPOU30JIMPOBAHHOE TEJIO, MHTErpal Jlroamens, mpou3BOIbHbIE
Harpysku, nepexoaHbIC PEKUMBI.

UDC 539.3. Chernov Y.T., Osipov M.V. General case plane vibrations of massive bodies on elastic supports.

Flat vibrations of massive vibration insulated objects as systems with three degrees of freedom under transient loads are analyzed employing frequency response and impulse response
functions. Method of analysis is described. All design formulas are obtained. The results of analysis of vibration insulated exhauster are presented. Effect of variation of displacement of
bearings reaction vertical component against vertical plane passing through center of mass of rigid object on peak values of object displacement is shown.

Key words: vibration insulation, impulse response function, frequency response function, massive vibration insulated object, transient loads, transient modes.

10.B. KJIOYKOB, a.1.1., npo¢., A.Il. HHKOJIAEB, a.1.1., npo¢., T.P. MIIAHOB, un:x. (Boarorpajackuii rocyapcTBeHHbIH arpapHblii yHHBEPCHTET)

O CITIOCOBAX AIIITPOKCUMALIUA NEPEMEILIEHWIA B MKS ITPA PACUYETE SJUIMIITUYECKAX IIAJIAHIPOB...64

Brimonaen CpaBHI/ITeHBHHﬁ aHaJIu3 CKaH}IpHOf/'I n BeKTOpHOﬁ aHHpOKCI/IMaLII/Iﬁ ToJiel nepeMeme]—mﬁ Ha npuMepe KOHG‘{HO(aHeMeHTHOI‘O pacHeTa SJUTMIITUHIECCKOro HUINHAPaA
MPH MCHOJIb30BaHUU TEOPUHU TOHKHX 00onouek B.B HoBoxxuiioBa. B kauecTBe aneMeHTa JUCKPETH3ALMH HCIIOJIB3YETCS YEThIPEXYTOJbHBIA KPUBOJIMHEHHbIH KOHEYHbIA 37IEMEHT
B BUJIe (pparmMeHTa CpeANHHON MOBEPXHOCTH AIUIMITHYECKOTO IIMIMH/PA C BOCEMHA/IIIATBIO CTEINEHSIMU CBOOOBI B y3i1e. Ha 4nCIIeHHBIX TprMepax MOKa3aHo, YTO BEKTOPHAS
almnpoKCUManus, ABJACH HHBapHaHTHOﬁ, 06naz[aeT TIPUHIAITHAIBHBIMY IIPEUMYIIECTBAMHU 11O CPABHEHHUIO CO CKa.TIHpHOﬁ (HeHHBapHaHTHOI?’I) annpOKchauHeir TIpu pacuere
TIPOM3BOJILHBIX 000TOUEK.

Kawuessble c10Ba: BCKTOpHAaA allpoKCUMalud, CKaJsIpHasA alipOKCUMaInA, KOHEYHBIH DJICMCHT, SILTUTITHYCCKUH TATAHID.

UDC 539.3. Klochkov Y.V., Nikolaev A.P., Ishchanov T.R. On the methods of approximation of displacements in the calculation of the FEM elliptic cylinders.

In this paper, the algorithm of comparative analysis of scalar and vector approximations of displacement fields by the example of the finite element calculation of the elliptical
cylinder by using the theory of thin shells VV.VV.Novozhilov. As the bin applicable curvilinear quadrilateral finite element as a fragment of the middle surface of an elliptical
cylinder with eighteen degrees of freedom at the node. On numerical examples prove that the vector approximation has fundamental advantages over the scalar approximation in
the calculation of arbitrary shells.

Key words: vector approximation, the scalar approximation, finite element, elliptic cylinder.

C.®. KY3HEIIOBl, K.1.H., KX. OCTPOBCKHWIA?, nnix. (1Hauu0Ha.m)m,n7l uccaenoBaTeabecknii yauspepeutet «MIOHW», 3A0 «HHUL CtaluO», r. MockBa)
UTEPAIIMOHHBIN METO/I PEILIEHUS OBPATHOM ®U3AYECKU HEJITUHEWHOM 3ATAUM JJIS1 CHCTEMBI BAJIKA — YIIPYTOE OCHOBAHHE...71
IIpencrapnena GpopMyipoBKa 00paTHOH (HH3NYECKH HEMMHEHHOM 3a1a4un 00 onpe/ielIeHnH HanpspKeHHO(1eOPMUPOBAHHOTO COCTOSIHUS M BHEIITHUX HArPy30K JUIS CHCTEMbI
Oainka — ynpyroe ocHoBaHue. [Ipe/uioxkeHa AByXIIaroBasi UTEpalOHHAs MPOLEYPa YUCICHHOTO PEIICHUS] HA OCHOBE IMCKPETHON COBOKYITHOCTH AaHHBIX O MEPEMELICHUSIX OCH
63]’[1(“. I/IccnenyeTca BJIUSHUE HA TOYHOCTDH PEIICHUSA O6‘beMa 1 TIOIrpe€IIHOCTH BXO}IHOﬁ I/IHCbOpMaLH/II/I.

KuroueBblie ci10Ba: KOHCTPYKIMS, YIIPYroe OCHOBaHME, yIPyroluiacTudeckoe AeopMupoBaHne, HeNMHEHas 0OpaTHas 3a/1a4a, MOTPEIIHOCTh JaHHBIX, PETyIIIpHU3aIHs.

UDC 624.04:517.972.7. Kuznetsov S.F., Ostrovskii K.I. The iterative method for solving physically nonlinear inverse problem for system beam — elastic foundation.
The formulation of the physically nonlinear inverse problem of stress-strain state and external loads determination for system beam — elastic foundation is proposed. Two-step
iterative numerical solution procedure using discrete beam deflections data has been developed. The influence of the input data amount and error on the accuracy of solution is
studied.

Key words: construction, elastic foundation, elastic-plastic behavior, nonlinear inverse problem, error in the data, regularization.
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Pacuérel Ha mpouHOCTH

HN.10. BE.)IY].lKMﬁ, n.T.H., B.I'. IHYPA, unx. (THxookeaHCKHIi TrocyIapcTBEHHbIH YHHBEPCHTET, I'. Xa0apoBCK)

OTPAKEHUE KOHIEMIUI U.M. PABUHOBUYA B XAPAKTEPUCTHUKE PABOTHI CTAJIEKEJIE3OBETOHHBIX MTPOJIETHBIX CTPOEHU KAK COCTABHBIX C
AHTAI'OHUCTHYECKHUMMU CBS35IMMU..2

PaCCMO’I‘peHLI HEKOTOPBIC BOIIPOCHI, CBA3aHHBIC pa60T0171 CTaJ'Ie)KeJ'I6306€TOHHBIX MOCTOB. O6Cy)KI[aCTC$[ XapakTep pa6OTI)I HX CBA3YIOIMUX 3JIEMEHTOB U BOSHUKAIOIINX
CZIBHTOBBIX Je(hopManunii COeANHEHUS IIHUTHI U 6anku. [IpennoxkeHHas MOJIENb y4eTa CIBUTOBBIX COCIMHCHHI TO3BOJISET COBEPILCHCTBOBATH KOHCTPYKTHBHYIO YacTh, BHECTH
OIPEEICHHOCTh B KOJIMYECTBEHHBIC TOKA3aTEIH KECTKOCTH, 000CHOBAHHO peann30BaTh AU(hepeHINPOBAHHBI yUeT CIBUIOBOM KECTKOCTU coequHEHHs. Bo BTopoii yacTn
CTaTbU PAaCCMOTPEHBI BOIIPOCHI, ITIOCBAIICHHBIE MOACIIUPOBAHUIO OJHOCTOPOHHETO XapaKTepa pﬁ60TLI ILUIATHI U 63J'IKI/I, MIPpUBEACHA MaTEMaTU4YECKass MOAEIIb, O ChIBAOIIas
CUCTEMY C OTHOCTOPOHHUMH CBA3AMU, JaHA KJlaCCl/l(l)l/lKaLll/lﬂ OAHOCTOPOHHUX CBsi3el U JlaHbl METO/JbI PEUICHUA 3a/1a4l pacyeTa CUCTEM C OAHOCTOPOHHUMH CBA3AMHU KaK 3aJa4u
O JTOIIOJTHUTCIIBbHOCTH.

KaroueBble ci1oBa: CTaHC){(eJ’I6306eTOHHBII71 MOCT, CIBHT'OBBIC ,ued)opMaum/I IUIATHI U 68_]'IKI/I, CHUCTEMA C OTHOCTOPOHHUMHU CBA35IMHU, Knaccn(_’pnxaunﬂ OAHOCTOPOHHUX CBH3eﬁ,
METOAbI pEIICHU 3a/1a4 ¢ OAHOCTOPOHHUMH CBA3AMU.

UDC 624.074.1:681.3. Belutsky 1.Y., Yatsura V.G. Reflection of Rabinovich M.M. concepts in the characterization of operation of steel reinforced concrete span structures as
composite beams with antagonistic connections.

The article deals with some issues related with the operation of steel reinforced concrete bridges. We discuss the mechanisms of functioning of connecting elements and the resulting shear
deformation of plate and beam connections. The proposed accounting model of shear connections allows improving the design, as well as more exact determining the stiffness values and
more reasonable implementation of the differentiated accounting of the shear stiffness of the connection. The second part of the article presents mathematical accounting model describing
the system with unilateral connections of plate and beam, their classification and calculation methods as one of the complementarity problems.

Key words: steel reinforced concrete bridges, shear deformation of plate and beam, system with unilateral connections, classification of unilateral connections, methods of solving problems
with unilateral connections.

A.C. IEXTSPD, a.1.H., npod. (HaumoHaabpHbIi TPaHCIOPTHBIN YHUBepcHTeT, . KueB, Ykpauna)

BAJIKU U IIVIACTUHBI HA CIVIOITHOM KECTKOIIVIACTUYECKOM OCHOBAHHUMU..9

I/ICCHCZ{OB&HH HECymast CHOCO6HOCTL 6ﬁJ'IOK 1 IIJIACTUH, BBIIIOJIHEHHBIX U3 UACAJIBHOI'O KECTKOIIACTHIECKOI'0O MaTe€puajia U MOKOAIMMNXCA Ha CIIJIONTHOM JKECTKOIIIIACTHIECKOM
ocHOBaHMHU. [IJIs1 OTBICKaHHUs BEPXHEN IPaHHIbI IPEEIbHbIX HArPy30K IPMMEHEH KHHEMAaTUUECKUH METO I TEOPUH IPEAEIbHOI0 PAaBHOBECHUS. ¥ CTaHOBJIEHA BO3MOXKHOCTh
MOSIBIICHHSI HOBBIX (hOPM HCUepranus Hecylel crocobHocTr. [Toka3aHo, 4To MpH NPOYHX PAaBHBIX YCIOBUSX BEMYMHA pa3pyliaronieiicss 001acTi TeM MEHbIIIe, YeM 0oJbIie
KO3(1](1)I/ILII/ICHT IIOCTCIIN. Hpe[ICTaBIIeHI)I MIPUMEPEHI U IIPUBEACHBI CPABHECHUSA C paHEC U3BECTHBIMU OLICHKaMH.

KuroueBblie cii0Ba: 0ajku, IIIACTUHBIL, )KECTKOIUIACTUYECKOE OCHOBAHUE, NIPEAEIBbHBIE COCTOSIHUS, HOBBIE (DOPMBI HCUEPIIAHUS HECYLIEH CIIOCOOHOCTH.

UDK 624.04:539.376. Dekhtyar A.S. Beams and plates on continuous rigid-plastic foundation.

Load carrying capacity of beams and plates made on ideal rigid-plastic material and reposing on continuous rigid-plastic foundation is investigated. The kinematical method of theory of
limit equilibrium is applied for upper bounds of the limit load calculation. Possibility of existence of new forms of exhausting of load carrying capacity is set. It is shown that the size of
smashing structure parts depends upon the coefficient of bed value. The examples of presented. Comparisons are made with the estimations were previously known.

Key words: strength, beams, plates, rigid-plastic material, the theory of limit equilibrium.

A.C. IOPOI'AH, k.T.H. (Jla1bHEBOCTOYHBII IOCy/apCTBEeHHbIH YHHBEPCHTET MyTeil coodiennsl, r. XadapoBck)

MHOI'OITPOJIETHBIE PACITIOPHBIE BUCSITYUE MOCTBI...15

MHOI‘O]’[pOJ’[eTHHe BUCAYHUE MOCTBI TPUMEHAIOT IS IIEPECCUCHUA I‘JIyGOKI/[X MOPCKHUX ITPOJINBOB. Nx MPOJIETEI UMEIOT MaKCUMAJIBHO BO3MOKHYIO JUIUHY, SABJISIFOTCS CJIOKHBIMH
¥ HE U3YYCHHBIMH KOHCTPYKIMAMU. B HuX mposBisiercs 3¢hdexT npoaonsHoro kabenbHoro aeMdupoBanus. PaccMOTPEHBI Y€ThIPEe CXEMbI MHOTOIIPOJIETHBIX BUCSYUX MOCTOB:
OTHOIIOSICHAsA, MMPEUIOKEHHAS aBTOPOM IBYXIIOSICHAsA,; ABYXIIOsICHAs C X-OGpaSHLIM l'[pO(bI/[J'IeM Ka6enef/'[; KJIaCCHYCCKas OAHOIIOACHAaA. IToka3ana ux KOHq:)I/Il"ypaHI/[}I. Brimonnen
CTaTHYECKUH pacueT i aBTOMOOMIIBLHOM Harpysku A-14. I[J'[ﬂ 9TOI'0 MCIIOJIB30BaJIaCh YHUBEPCAJIbHAA IIporpaMmMa ((I/IHTSJ'I)), OCHOBaHHas Ha METOAC I'PAaHUYHBIX HHTEIPAJIbHBIX
ypaBuenuit (MI'IY) B ogHOMepHOIi mocTaHOBKE. [IpHBeIeHbI AMIOPHI H3THOAOIEr0 MOMEHTA i IIporuda Ganku Beex cxeMm. Hambornee a3 dekTHBHOM 0Ka3anach MpeaaoKeHHast
aBTOPOM CX€Ma. HpI/IBeI[eHBI palMOHAJIIBHBIE CXEMBI UX MOHTa)Xa. PeKOMeHI[y}OTC}I JJIsL CTPOUTEIIBCTBA MOCTOBOI'O IIEpPEXOaa B Kurae.

KiroueBbie €j10Ba: MHOTOIPOJIETHBIE BUCAYne MOCThI, MY

UDC 624.04: 624.5. Dorogan A.S. Earth-anchored multi-span suspension bridges.

Multi-span suspension bridges are applied to crossing of deep sea passages. Their spans have the greatest possible length. They are the difficult and have not studied designs. The effect of
the longitudinal cable damper is shown. Four schemes of multispan flying bridges are considered: the one-level; the two-level offered by the author; two-level with x- shape of cables; the
classical one-level. Their configurations are given. Static calculation is executed for automobile load A-14. The universal program “Intel” was used for this purpose and based on a method
of boundary integral equations (BEM) in one-dimensional order. Diagrammes a moment of flexion and a deflection of a girder of all schemes are resulted. The scheme offered by the author
has appeared the most effective. The rational mounting schemes of their installation are resulted. They are recommended for building of bridge crossing in China.

Key words: earth-anchored, multi-span suspension bridges, BEM.

M.H. KHPCAHOB, 1.¢u3.mar.Hayk, npod. (HIY MU, r. Mockea)

AHAJIUTUYECKUI PACYET BAJIOYHOM ®EPMbI C YBEJUMYEHHBIM MMOJA®EPMEHHBLIM NPOCTPAHCTBOM...21

Paccmotpen BapuaHT 6anouHOi hepMbl ¢ TPEYTOJIBHOM PEIIETKOH, B KOTOPO#l yCTaHOBJIECHBI IONOIHUTENIBHbIC IIPEHT€IbHBIE JJIEMEHTHI, 00€CTIeY HBAIOIIHE TTOIBEM HIKHETO
nosica. PacyeTsl ycunuii B CTEp KHSX BBINOTHEHB! METOJIOM BBIPE3aHUs y3JI0B B TAKETe CUMBOJIbHOW MaTeMaTiku Maple. MeTooM MHIYKIMY 110 YHCITY TTaHeJel BBIBOISTCS
AHAJIMTUYICCKUC BBIPAXKCHUS IS npom6a Q)epMBI 1 TOPU3OHTAJIBHOI'O CMEILICHU HOZ[BM)I(HOﬁ OITIOPHI OT HeﬁCTBHﬂ Harpysku, paBHOMEPHO pacnpe)leneHHOﬁ TI0 y3JIaM BEPXHETO
nosica. Halinens! nocnenoBatenbHOCTH K03 duireHToB B popmyne st nporuda, st KOTOPHIX BBIBEACHBI PEKYpPEHTHBIE ypaBHEeHUS. J{11 (GUKCHPOBaHHOTO Beca
KOHCTPYKIIMHU U3 YCIIOBUS YBEIMUCHHUS )KECTKOCTH Pa3bICKUBACTCS ONTHMAIbHOE COUETAaHUE CeUCHHH CTEpKHEN BEpXHEro Mmosica, peIieTKy U HIKHero nosica. Haiinenst
ACUMIITOTHYCCKHUEC OCOGGHHOCTI/I pemeHus. B O6HaCTI/I ONTHMAJIBHOI'O PEHICHUS BBIABJICHA cna6as{ 3aBHUCHMOCTH nporMGa oT KO3(1)(1)I/IHI/I6HT3 nepepacrpeaeaIcHus cequm‘fl, qTOo
TO3BOJISIET JIENIaTh BHIBOJ] O BO3MOXHOCTH KOHCTPYHPOBAHHUS (pepMBbI U3 CTEPKHEH OJJMHAKOBOTO CEUCHUSI.

KuroueBsie ciioBa: ¢pepma, nporud, Maple, HHIYKIHS, YUCIIO TAHENEH, aCUMIITOTHKA, MTOIBEM HIKHETO Tosica.

UDC 624.04. Kirsanov M.N. Analytical Calculation Of The Beamed Truss With Increased Undertruss Space.

Considered braced girders with a triangular lattice, in which there are additional truss elements which lift the lower belt. Estimates the member forces produced by the method of cutting
nodes in the symbolic mathematics package Maple. By induction on the number of panels derived analytical expressions for the deflection of the truss and horizontal displacement of the
movable support from the action of the load, uniformly distributed over the nodes of the upper chord. For the sequence of coefficients is obtained and solved recurrent equations. At the
conditions on constant weight the case of increase the rigidity is searched for the optimal combination of cross-sections of the rods of the upper chord, webs and lower chord. The
asymptotic particular solutions are found. In the field of optimal solutions revealed a weak dependence of the deflection coefficient of the redistribution section that allows to make a
conclusion about the possibility of constructing a truss from rods of the same cross section.

Key words: beamed truss, deflection, Maple, induction, number of panels, asymptotics.

AA. TIOKYCAEB! uuxk., M.B. IIABBIKMHA® k.1.1., nou., Bi.H. KOJJYYHOB?, a.1.1., npod. ((MI'YIIC (MUHT)), (HAY,r. Knes, Ykpauna)

BTOPASL CTA/IUS HATIPSIZKEHHO-IE®OPMUPOBAHHOI'O COCTOSIHUS KEJE3OBETOHHBIX KOHCTPYKIAN ITPU KPYUYEHUU C U3TUBOM (CJAYYAM 1)...26
PaccmotpeH crioco6 pacuera CONPOTHBIICHUS XKeNe300eTOHHBIX KOHCTPYKIHI MPY COBMECTHOM JefICTBUH H3rMOAIONIEr0o MOMEHTA, KPYTSIIEro MOMEHTA U MOIEPEYHON CHIIBI
IUIsl BTOPOH CTaJJMU HANPSKEHHO-eOPMHUPOBAHHOTO COCTOSIHUS (Ciy4aid | — mpy MOSBIEHUH MPOCTPAHCTBEHHBIX TPEIIUH IIEPBOTO TUIA HAa HIKHEH T'PaHN KOHCTPYKIIHN).
TIpuBeneHbI NpenOCHUIKH, TIOJIOKEHHbBIE B OCHOBY IPEIaraeMoro crnocoda pacyera. PaccMOTpeHBI CXeMbl pacloNOKEeHUs! CKaTOi 30HBI, BOSHUKAIOIINE B IIPOCTPAHCTBEHHOM
CECUYCHHH )KeJ'[eSO6eTOHHOI7[ KOHCTPYKILMH IIpU HCﬁCTBH“ I/I3FI/I6& C KpYy4CHUEM. IToka3aHbl aHATMTHYECKHE 3aBUCHMOCTH JUIA HaXOXICHUSI BHYTPEHHUX yCI/IJTI/II;'[, BO3HHKAKOIINX B
NIBYX OJ0Kax: 1 — OTCeKaeMblil CeYeHHEM, MPOXOASIINM B KOHIIE IPOCTPAHCTBEHHOM TPEIMHBL; 2 — 00pa3yeMblil cupaneoOpa3Hoil TPEIMHON U BEPTUKAIBLHBIM CEYEHHEM,
MIPOXOISIIIIAM TIO CXKAaTO# 30HEe GETOHA Yepe3 KOHEI (PPOHTA IPOCTPAHCTBEHHON TPEIIHHEL.

KuroueBble ciioBa: jxene300€TOHHBIE KOHCTPYKIIHH, KPy4EHHUE C U3THOOM, CONPOTHBIICHHE, HANPSHKEHHO-1e(h)OPMHPOBAHHOE COCTOSHHE, POCTPAHCTBEHHAs TPEIIHHA,
BHYTPEHHHUE YCUIIHS, CEYEHHUE, IPEANIOCEUIKN pacyeTa.

UDC 624.012.045. Pokusaev A.A., Shawykina M.V., Kolchunov VL.I.

The second stage stress-strain state of reinforced concrete constructions under torsion with bending (first case).

It is reviewed the method for calculating the resistance of reinforced concrete constructions under the combined action of bending moment, torque and shear force for the second stage of the
stress-strain state (first case — the appearance of the first type of spatial cracks on the bottom of the construction). It is given the premise underlying the proposed method of calculation. It is
considered arrangements of the compressed zone, resulting in a spatial section of concrete construction under the action of bending and torsion. The analytical dependences are shown for
finding the internal forces arising in two blocks: the cross-section cuts at the end of the spatial cracks; formed by a spiral fracture and vertical cross-section passing through the compressed
zone of concrete through the end of the front spatial crack.

Key words: reinforced concrete construction, torsion with bending, resistance, stress-strain state, spatial crack, internal forces, cross-section, prerequisites of calculation.



Henuneiinsie pacuérst

C.B. BAKYUIEB, a.1.H., npo¢. (Ilen3enckuii rocyiapcTBeHHbIN YHHUBEPCHTET APXUTEKTYPbI H CTPOUTEIHCTBA)

K BOITPOCY O CPEJHEKBAJIPATUYHOM OTKJIOHEHUM ®YHKIUA HA MHOKECTBE ITAPAMETPUYECKUX TOYEK B HEJIMHEWHOW TEOPUU YIIPYTOCTH...32
PaccmaTpuBaroTest BOIPOCH! HOCTPOCHUS (PU3UYECKHUX 3aBUCUMOCTEH U OLICHKH JOCTOBEPHOCTH MPUHATHIX AJIs OMUCAHUSI HAPSDKEHHO-1e)OPMHPOBAHHOTO COCTOSIHUS B
TEOMETPUUICCKU U (I)I/ISI/I‘IBCKI/I HEJIMHEHHOM TEOpUU YIIPYTOCTH MAaTEMATUYCCKUX MOI[CJ'Ief;I. Ill'[ﬂ TaKoM OLCHKHU BBIIIOJIHACTCA CPAaBHECHUC TUarpaMm 06’LCMHOI‘O H CIBHUTOBOI'O
Z[e(i]OpMI/IpOBaHI/ISI, TIOCTPOCHHBIX I TECOMETPUICCKU JIMHEHHOM 1 TEOMETPUUICCKU HEJIMHEHHOMN MOZ€CI TEOPUH YIIPYTOCTH, HpHBOHﬂHIeﬁ K HeO6XOI[I/IMOCTI/I BBCICHHUA ITOHATUA
0 CPEIHEKBAIPATUYHOM OTKIOHEHHH (QYHKIUI Ha MHOXKECTBE IIApaMETPUUECKUX TOUeK. B kauecTBe mprMepa paccMaTpUBaeTCs 0Ce- U LEHTPATIbHO CHMMETPUYHOE
nehopMHPOBaHUE CIUIONIHO CPEbL.

KaroueBble cj10Ba: HeJIMHEHHAS TEOpHUS yIPYIrOCTH, 3aMBIKAIOIIHUE YPABHEHUA, OCCCUMMETPUIHOC U HEHTPAIIBHO-CUMMETPHUIHOE Z[CCbOpMPIpOBaHHe.

UDC 539.313. Bakushev S.V. The question of standard function deviation on the set of parametric points in nonlinear theory of elasticity.

The subject under consideration is the construction of physical relation and evaluation of reliability of mathematical models adopted to describe the stress-stain states in geometrically and
physically non-linear elastic theory. For such an assessment comparison is carried out which is a chart comparison of volume and shear deformation built for geometrically linear and
geometrically non-linear models of the elasticity theory leading to the need for the introduction the standard function deviation concept on the set of parametric points. The example here is
axially and centrally symmetric deformation of the continuum.

Key words: non-linear theory of elasticity, closing equation, axially and centrally symmetric deformation.

B.C. YTKHMH, a.1.1., npogd., C.A. COJIOBBEB, unx. (Bosioroackmii rocyiapcTBeHHbIi YHUBEPCHTET)
PACYET HAJIEXKHOCTH 3JIEMEHTOB KOHCTPYKLHIA ITO KPUTEPHIO HECYIIEN CITIOCOBHOCTH C HCIIOJIb30BAHMEM TEOPUM CBUJETEJBCTB JEMIICTEPA — IIE®EPA...38

OO6cyxaaercst mpobdiaeMa OLeHKH HecyIell CIIOCOOHOCTH HECYIEro dJIEMEHTa ¢ IIOMOIIBIO OIIEHKH €ro IpeeNbHOIl Harpy3KH, 3alaHHOH B HHTepBaIbHOU (opme,
yCTaHOBJ’IeHHOIjl B pE3ybpTaTe MCIBITAaHUH U Teope'mqecxoﬁ 06pa60TKPI PE3YIBTATOB C UCIIOJIb30BAHUEM TECOPUHN CBUACTEILCTB )IeMHCTepa-U_Ie(bepa. Taxxe paccMaTpuBacTCA
METOJI pacyeTa HaIeKHOCTH HECYIL[Ero dJIeMEHTa [0 KPUTEPHUIO IIPOYHOCTH ITPU HHTEPBAIBHON CTATUCTHIECKOH HH(OPMALIHK O IpeebHON Harpy3ke (Mepe Hecyiieit
CHOCOGHOCTI/I) " 3KCHJ’IyaTaLIPIOHHOfI Harpyske€ B BUJC MHTEPBAJIOB UIIN [IHCKpCTHOﬁ COCpeL[OTO'{eHHOfI CHIIBI. Pa60Ta IIOCBAIIICHA OLICHKEC 6C3OHHCHOCTI/I HECYIUX JJIEMEHTOB Ha
CTaJuH JKCIUTyaTalluu.

KaroueBble c10Ba: HecyIas ClloCOOHOCTb, MpeebHAs HArPy3Ka, HHTEPBaJbl HAPY3KU, KPUTEPHiA MPOYHOCTH, 6ajka, HaIeKHOCTb.

UDC 624.046.5. Utkin V.S., Solovyev S.A. Calculation of reliability of elements of constructions by criterion of the load-carrying ability using evidence theory.

The problem of a estimation load-carrying ability of the load-carrying member by the estimation of its ultimate load, defined in interval form, established from tests and theoretical
processing of results with evidence theory is discussing. Also the method of calculation of reliability of the load-carrying member by criterion of durability, with interval statistical
information on an ultimate load (a measure of the load-carrying ability) and operating load in the form of interval or discrete point load is described. Paper is devoted to an assessment of
safety of the load-carrying members at an operation stage.

Key words: load-carrying ability, ultimate load, intervals of loads, criterion of durability, beam, reliability.

YuceHHble pacy€Thl
A.B. EPMAKOBA, k.T.H. (PI'BOY BIIO «}O:kH0-Y pajibCKuii rocy1apcTBeHHbIH YHUBepeuTeT», I. YeasionHck)
©®OPMHPOBAHME CBOMCTB TPEYI'OJIbHBIX TIONOJHUTEIbHBIX KOHEYHBIX DJIEMEHTOB JIISl HETUHERHOI'O PACYETA BAJIOKFCTEHOK ITO NPEJEJbHBIM COCTOSIHUSIM...45

BOI’IpOCH, CBsI3aHHBIC C OITMCAHUEM O6IJ.IBI‘/’[ TI0CJICA0OBATCIIBHOCTH (bOpMI/IpOBaHI/Iﬂ CBOMCTB TPEYTrOJBbHBIX JOIMOJIHUTEIIbHBIX KOHEYHBIX 3JIECMCHTOB 63J’IOK-CTCHOK, BO3HHUKAKOT
MpY IPUMEHEHUU METOJ1a JOIOJIHUTENbHBIX KOHEUHBIX d11eMeHTOB (M/JIKD) /1 HelMHEeHHOro pacyera 1o npeiesibHbIM COCTOSHUSM IIOCKO HAIPSDKEHHBIX JKENIe300€TOHHBIX
KoHcTpykuuit. MJIKD siBiisiercst BappaHTOM MeTOa KOHEUHbIX aeMeHToB (MKD), npeiHa3sHaueHHBIM IS pealli3allii HEeJTMHEHHOrO pacyeTa xelne300eTOHHBIX KOHCTPYKLMH
10 IPEACITBbHBIM COCTOSIHUSAM. 3a;1aqa pemacTcs ¢ MOMOIIBIO BKIIFOUCHUS B MTepaHHOHHBIf/'I ponecc JOIMOJHUTEIBHBIX KOHEYHBIX 3JIECMCHTOB (HKS), KOTOPBIE UBMEHAIOT
cBoMcTBa UCXOAHBIX KD B 3aBUCHMMOCTH OT JOCTUTHYTOW MMM CTaJl11 NPEEIbHOr0 COCTOSHUS. B cTaThe paccmMaTpuBaeTcs IpuMep MOCTENEHHOT0 BBEICHUS PsJia TPEYTOJIbHBIX
6etoHHbIX JIKD 0aiKku-CTEHKH U UX BIMSHHE HA MOBEJCHHE HCXOIHOTO TPEYroibHOro 6eronHoro KO B 3aBUCMMOCTH OT BUJIa U CTa[IH €r0 MPEAENIBbHOTr0 CKATHUS U
PacTsKECHUS.

KaroueBble ci10Ba: xkeie300€TOHHBIE KOHCTPYKIHH, METOI AOIIOJIHUTEIbHBIX KOHCYHBIX DJIEMCHTOB, ﬂOHOJlHl/ITCJ]beIﬁ KOHEYHBIH QJIEMEHT, NPEACIIBHOC COCTOAHUE.

UDC 624.04+624.07. Ermakova A.V. Formation of the properties ot triangular additional finite element for nonlinear analysis of deep beems at limit states.

Some problems of description of main sequence of formation of the properties of triangular additional finite elements of deep beams appear in nonlinear analysis at limit states of plane
reinforced concrete structures when the additional finite element method (AFEM) is used. AFEM is a variant of the Finite Element Method (FEM) destined for nonlinear analysis of
reinforced concrete structures at limit states. The problem is solved by introduction in iteration process additional finite elements (AFE), where each AFE changes the properties of initial
element according to the reached step of its limit state. This paper considers the example of step-by-step including some triangular concrete AFE of deep beam and their action to behavior
of initial concrete FE depended on type and step its limit compression or tension.

Key words: reinforced concrete structures, additional finite element method, additional finite element, limit state.

Hopmuposanne

N.N.BEJAKOB a.1.1. npo¢., 1.B.KOHHUH, k.T.H., BAAPTAMOHOB k.T.H., A.P.OJTYPOMBMU unx. (ITHUUCK um.B.A.Kyuepenko nHcTutyT AO «Hyl[[ «CTpOUTEILCTBOY)
NPEJJIOKEHUS 11O CO3JAHUIO HOBOI'O COPTAMEHTA U3TMBAEMBIX 3JIEMEHTOB JJ151 MACCOBOI'O CTPOUTEJILCTBA 'KHJIBIX 3JJAHUIA CO CTAJILHBIM KAPKACOM. 51
IpuBeneHbI 0COOGEHHOCTH CTPOUTEILCTBA HKUIIBIX 3aHHI CO CTATBHBIM KapkacoM. Jlan ananu3 3 heKTHBHOCTH COBPEMEHHBIX COPTAMEHTOB Il H3TMOAEMBIX JIEMEHTOB
(6amnox). ITpenoskeHs! MpaKTHYECKHe PEKOMEHIAIIH 110 CO3aHHIO HOBOTO COPTAMEHTA M COBEPIIICHCTBOBAHHIO CYIIECTBYIOIINX 1T H3THOAEMBIX 3JIEMEHTOB.

KioueBble ¢10Ba: COPTaMeHT, Oaka, MPOKaT, CTPOUTENbHASI BBICOTA, IEPEKPHITHE, poduIepasmep.

UDC 624.014. Vedyakov I.1., Konin D.V., Artamonov V.A., Olurombi A.R. Proposals for the creation of a new mix of flexible elements for the mass construction of residential
buildings with steel frame.

The article presents the features of construction of residential buildings with steel frame. Presents the analysis of efficiency of modern assortments for bending elements (beams). Practical
recommendations for the creation of new products and improving existing ones for bending elements are given.

Key words: assortment, beam, rolled shapes, building height, floor slab, profilemaster.

B nomons npoexruposanue

HN.B.KAPMAHOB, unx., B.B.3BEPEB, 1.1.1., npo¢., K.EJKUJIKOB,k.T.H.,0011., A.B.IIOA30POB,nn:k. (JInnenkuii rocy1apcTBeHHbIH TeXHHYeCKHii YHHBEPCHTET)
KOHCTPYKTHUBHBIE PEIIEHUS BECKAPKACHBIX APOUYHBIX 3JJAHUI. COBPEMEHHOE COCTOSIHUE U TEPCIIEKTUBbBI PABBUTHSI...58

Onpe;{enem,l KOHCTPYKTHBHBIC PEIICHUS COBPEMEHHBIX GCCKapKaCHBIX ApOYHBIX 3L[aHI/II7I Ha OCHOBE TOHKOJIMCTOBOI'O IIPOKaTa U NEPCIICKTUBLI UX I[aJILHeﬁH.IeI‘O Pa3BUTHSA;
BBIABJICHBI UX TOCTOMHCTBA U HEIOCTATKH. HpI/IBeI[eH OIBIT IPUMEHCHUA CTAJIBHBIX apOYHBIX 3ﬂaHI/I]7I Ha OCHOBC XOJIOAHOKATaHbIX CTAJIbHBIX JIMCTOB. L[aHa 061[1&5[
XapaKTEpUCTHKA apOYHBIX 3Z[aHPII7I " COOpy)KeHI/Iﬁ u3 KOpBITOOGpa3HBIX 3JICMCHTOB U U3 HpO(I)I/IJ'IPIpOBaHHBIX JINCTOB C HBOﬁHBIM FO(i)pPIpOBaHI/IeM. HpoaHaHI/I?,I/IpOBaHH
NpeuMyIIeCcTBa U HEAOCTATKHU ABYX THUIIOB JaHHBIX KOHCTPYKTHBHBIX peIJ_IeHI/If/'I. TToxa3aHsl TIEPCIEKTUBBI UX ﬂaaneﬁU]el‘O pasBUTHA. Onucanbl OKCIICPUMEHTAJILHBIC
HCCJICAOBAHUsA, IPOBEICHHBIC aBTOPaMH.

KaroueBble c10Ba: OeckapkacHOE apOYHOE 3AaHHe, CTAIEHOM SJIEMEHT ¢ JBOHHBIM roppHpoBaHneM, (opMa CeUeHHSI.

UDC 692.4. Karmanov 1.V., Zverev V.V., Zhidkov K.E., Podzorov A.V. Constructive solutions arch buildings.current state and prospects of development.

The paper presents the historical analysis ofthe formscross-sectional shape ofarch buildings, the basictypes ofbearing elementsand their features. The experience of the useofsteel arch
buildings on the basis of cold rolled sheet is described. Also the general characteristic of the trough-shaped arch buildings and buildings elements of the profiled sheets with double
corrugation is given. Besides, the advantages and disadvantages of the two types of design solutions are analyzed. The prospects for their further development are shown. More than that, a
brief description of the experimental studies conducted by the authors is given.

Key words: arch buildings steel memberwith doublecorrugation, cross-sectional shape.

A.C. MAPYTSIH, k.1.1H., npo¢. (Pumnan Cesepo-Kapka3ckoro ¢eaepaabnoro ynupepcurera B r. Ilsituropeke)

CTAJIBHBIE PELIETYATBIE KOHCTPYKLUU U3 KBAJIPATHBIX TPYE C BEPXHUMU MNOSACAMU, YCUWIEHHBIMHU HIBEJIJIEPAMU, U UX PACYET...62

an/IBeI{eHO HOBOC TEXHUYECKOC PEIICHUE CTAJIbHBIX PEIIETYATBIX KOHCprKHI/Iﬁ (cbepM u HpOFOHOB) 13 KBaJIpaTHBIX pr6 C BEPXHUMH IO0sACAMH, YCUIICHHBIMH LIBEIIEpAMH.
IToxa3zansl BapraHThl KOMIIOHOBKH BEPXHUX IMOSACHBIX 3JIECMCHTOB IPUMEHUTEIIBHO K 6eCHpOI‘OHHLIM TIOKPBITUAM C UCIIOJIb30BAHMEM HACTHIIOB U3 HpO('I)I/IJ'II/IPOBaHHI)IX JINCTOB.
Hpenc-raBneHm PacyuE€THBIC BBIKJIAJAKHU AJIS1 OIPEACIICHUST MUHUMAJIBHBIX BBICOT U pacxoJa KOHCTPYKIIMOHHOI'O MaTe€pualia TaKux q)epM 1 pEeIIETYATBIX IIPOTOHOB. B pe3ynbTaTe
CpaBHEHHUS N3BECTHBIX KOHCTPYKTUBHBIX peme}mﬁ C IPEIOKCHHBIMU BBISIBJICHA PALIMOHAIBHOCTD ITOCIEAHUX, a TAKIKE NIEPCIIEKTUBHOCTD IIPUMEHEHHUS UX B IIPAKTHKE
CTPOHTENHCTBA.

KioueBble cioBa: pemeTyaTbie KOHCTPYKIUU, KBaJApaTHBIC prGBI, 6eC(paCOH0‘{HLIe y3IbI, 6eCHp0FOHHHe TIOKPBITHS, NEPEKPECTHBIC CUCTEMBI.

UDC 624.014. Marutian A.S. Steel lattice structures of square tubes with upper belts reinforced channels, and their calculation.

Powered by a new technical solution steel lattice structures (trusses and purlins) of square tubes with upper belts reinforced beam channels. Show embodiments of the upper belt
arrangement of elements as applied to coatings using besprogonnym of profiled decking sheets. We present the design calculations to determine a minimum height and flow of the material
of construction trusses and lattice girders. The comparison with the known constructive solutions proposed last detected rationality, as well as the prospects of their application in practice of
construction. Key words: lattice design, square tube, besfasonochnye nodes besprogonnye coverage, cross-system.



9KCHC|2HMCHT3J’IBHLIC HCCJICIOBAHUSA

A.A. TACHEB, unk. (Llentp ncciaenoanuii ceiicmocroiikoctu coopy:kenuii HHUUCK um. B.A. Kyuepenko)

UCCJEJOBAHUS KUPIMYHBIX IPOCTEHKOB, YCUJIEHHBIX XOJICTAMHY U3 YIJIEBOJIOKHUCTOM TKAHU, [IPA HAT'PY3KAX TUIIA CENCMHUYECKHX...70
TIpoanam3upoBaHbl pe3ynnbTaThl SKCIEPUMEHTAIBHBIX HCCIIEJOBAHNI IIPOYHOCTH KMPITHYHBIX IIPOCTEHKOB, YCHIICHHBIX XOJICTAMH U3 YIJICBOJIOKHUCTOI TKAaHU, HA EHCTBHE CTaTHYECKOMH
caBHraromei Harpysku (3 ekt nepexoca), MOAENUPYIOIIEH celicMUYecKkoe BO3/ICHCTBIE Ha KAMEHHBIE KOHCTPYKIMH TIPU 3eMIICTPsCEHUsIX. M31107keHa MeToIMKa POBEACHHUS HCTIBITAHUH.
B skcnepumenTe paccMOTpeHbI BAPHAHTHI YCHIICHHUSI KUPITMYHBIX TIPOCTEHKOB XOJICTAMH M3 YIITIEBOJIOKHHUCTOH TKaHHU C OJIHO- M IByXCTOPOHHHM PacIOJIOKEHHEM JIEMEHTOB YCHIICHHMSI.
JlaHo cpaBHEHHUE C pe3yIbTaTaMU UCIIBITAHHI Ha NepeKOC HEYCHIICHHBIX KUPIMYHBIX IPOCTEHKOB. OIicaHa TeXHOIOT U KPEeTUICHHs XOJICTOB K KMPITHYHOH Kiaake. OTMedeHo, 4To
JIByXCTOPOHHEE yCHJICHHE KHPIUYHBIX IPOCTEHKOB XOJICTAMHU U3 YIJIEBOJIOKHA MTO3BOJISIET TIOBBICUTH NPOYHOCTh KJIAJKHU IPH nepekoce B 1,9 pasa 1o cpaBHEHUIO C HEYCHIICHHON
KOHCprKHHGﬁ. BrisBrieHa OCOGCHHOCTL pa60TLI KJIaJKu, yCP[JIeHHOﬁ BHCITHUM apMHUPOBAHHUEM Ha OCHOBE XOJICTOB U3 YIJTICBOJIOKHA, IIPH HCﬁCTBHH B IIJIOCKOCTH KOHCTPYKITNH
CTaTUYECKOMH CHBHFaIOH.Ieﬁ HarpyskH. VceranosieH XapaxkTep HCq;)OpMI/[pOBaHI/ISI 1 MEXaHU3M pa3spymICHUsSI KaAMCHHBIX CTCH, YCUIICHHBIX YIJICBOJIOKHOM. Pa3pa60TaHa WHXXCHEPHAsE MCTOIUKa
pacueTa yCUJICHHUS KaMCHHBIX KOHCprK]_[]/[f/'I Ha OCHOBC IPUMCHCHHUSI XOJICTOB M3 YIVICBOJIOKHA IIPU PA3JIMIHBIX XapaKTECPE U HAIIPABIICHUN IPUJIOKCHUS HATPY3KH. HpCZlJ'IO)KCHHaH
OMITMPpHUICCKast ¢)0pMyJ1a YIUTBIBACT 3(1)(1)CKT TIOBBILICHUS IIPOTHOCTH KIIAAKH IIPH CABUI'C B 3aBUCUMOCTH OT TPEX (baKTOpOBI TIPOYHOCTH KJIAJAKHU U ITOATOTOBUTCIBHOTIO CJIOS, HA KOTOpLIﬁ
HAKJICUBACTCs XOJICT U3 YITICBOJIOKHA, 1 HEITOCPEACTBECHHO IIPOYHOCTH XOJICTOB U3 yl"HCBOHOKHPICTOP’I TKaHu. OT™Meuaercs Xopouiee COBIaJCHNUEC pE3yIbTaTOB pacyueTa 1o HpC[[J'IO)KCHHOﬁ
¢)0pMyJ'IC C MTaHHBIMH DKCIICPHUMCHTA.

KuroueBbie cioBa: YIII€BOJIOKHUCTAs TKaHb, YCUIIME CIBUI'A, KUPIIUYHBIC IIPOCTCHKH, YCUIICHUE, METOAHUKA pacyeTa.

UDC 692.231.2. Gasiev A.A. Research brick piers, reinforced web of carbon fiber fabrics at nagruzge type seismic.

We have analysed the results of experimental investigations of strength of the brick piers, reinforced by the sheets from carbon-fibre fabric against activity of static shearing load, simulating seismic load
on masonry construction in case of earthquakes. Test technology has been provided. The experiment shows the options for reinforcing the brick piers (brick partitions) by the sheets from carbon-fibre
fabric with one or two-sided position of reinforcement elements. There has been provided a comparison with the results of test for misalignment of unreinforced brick piers. There has been described
technology of fastening of the sheets to the brickwork. It has been noted that double-sided reinforcing of the brick piers by the sheets from carbon-fibre fabric enables to increase strength of brickwork
under deviation of 1.9 times compared with unreinforced structure. We have discovered peculiarity of brickwork strengthened by external reinforcement based on the sheets from carbon-fibre. There has
been observed behaviour of deformation and fracture of the brick walls, reinforced by carbon-fibre. We have developed engineering methods of calculation for reinforcing of the masonry structures
based on using of the sheets from carbon-fibre and load direction. Offered empirical formula takes into consideration load increase of brickwork under shearing based on 3 factors: strength of brickwork
and preparatory layer, on which there is glued a sheet from carbon-fibre, and strength of the sheets from carbon-fibre fabric. There is a considerable coincidence between the results of calculation based
on proposed formula and the results of experiment.

Key words: carbon-fibre fabric, shearing load, brick piers (partitions), deviation (misalignment), reinforcement.

N 6 3a 2015rox

Pacuérer Ha IIPOIHOCTH

AJO. EPIIOBA, k.T.H., tou., M.U. MAPTUPOCOB, k.T.H., xou. (MOCKOBCKHIi aBHAIIHOHHBIl HHCTUTYT)

ONPEJEJIEHUE MEXAHUYECKUX XAPAKTEPUCTHUK JUCIEPCHO-YIIPOUHEHHBIX KOMIIO3UTOB IO PE3YJIbTATAM UCIIBITAHUIA HA PACTSI)KEHUE, C)KATUE U U3THUB...2
HpCIICTaBJ'[eHO OKCIICPUMCHTAJIBHOC H3YICHUEC MEXaHUICCKUX CBONCTB OHOI'O U3 BUAOB 3€PHUCTHIX MMOJIMMEPHBIX KOMITO3UITMOHHBIX MaTCPHAJIOB HA HOHHa(i)HpHOﬁ OCHOBC — JIMUTBCBOT'O
HUCKYCCTBCHHOI'O KaMH. I[aHHHﬁ KOMITO3UT HIUPOKO IIPUMEHACTCA B PA3JIMIHBIX OTPACIIAX IMPOMBINIICHHOCTH U CTPOUTEIIBCTBA, B MAIITMHOCTPOCHU H, TIPU peaIn3allii HEKOTOPBIX
TEPCIICKTUBHBIX HaHOTEXHOJOTHit. B HaCTOALICC BpEMsT L[aHHLIﬁ MaTepuall HCIIOJIbB3YETCA B aBHAallM 1 KOCMOHAaBTHKE, KaK JIETKUH 1 HCpaHHOaKTHBHBIfI 0T)1€J'[O'-IHI>II7I Marepual. ITo
pe3yabTaTaM MalllMHHBIX HCIIBITAHUHI C MCITOJIb30BaHUEM COBPEMEHHOI'O U3MCPUTEIIBHOTO 060pyz[03am/m 1 TCH30METPUICCKUX METOIOB U3MCPCHUST ;[e(bopMaum‘/'l BIICPBBIC ONIPCICIICHBI
YOpyrue XapakTepuCTUKHU HCCIICAYyEMOr0 MaTepualia Ipyu pacTsDKCHUH U CoKaTUH. C ucronp30BaHuEM MCTOJ0B MOJATIMBOCTH U K-TapI/IpOBKI/I TIOJTy"IC€HBI OKCIICPUMCEHTAIIBHBIC 3HAYCHUA
XapaKTCPUCTHUK BA3BKOCTH Pa3pyLICHU HCCICAYEMOTr0 MaTepuaia. HPOBC)ICHO COITIOCTABJICHUEC MEXAaHNICCKUX XapaKTCPHUCTHK, ITOTyICHHBIX IIPH Pa3JINIHBIX BUAAX HCHBITaHHﬁ,
COITIOCTaBJICHUEC PE3YIILTATOB HCIIBITAHNI HCCIIEAYEMOTO JINTHEBOT'O HCKYCCTBEHHOI'O KaMHs C HOZ[OﬁHHMI/I XapaxkTCPpUCTUKaMH HAaTypaJIbHOI'O KaMHS.

KirroueBbie ¢j10Ba: SKCIEPUMEHTAIbHbBIC UCCIEA0BAHNUS, YIIPYTHEe XapaKTePUCTUKH MaTepuaa, OJIMMEepHbIe KOMIIO3HILMOHHbIE MaTepHalIbl, 36PHUCTBIE KOMIIO3UTHI, TUTHEBOH HCKYCCTBEHHbIH KAMEHb.
UDC 539.3. Yershova A.U., Martirosov M.1. Determination of the mechanical properties of particulate-reinforced composites the results of tensile tests, compression and bending

The article presents an experimental study of the mechanical properties of one type of granular polymer composites polyester-based molding artificial stone. This compound is widely used in various
industries and construction, in engineering, in the implementation of some promising nanotechnologies. Currently this material is used in aviation and aerospace, as nonradioactive and light finishing
material. According to the results of engine tests using modern instrumentation and strain measurement methods of deformations for the first time the elastic characteristics of the material in tension and
compression. Using the methods of compliance and calibration of the experimental values of characteristics of fracture toughness of the material tested. A comparison of the mechanical characteristics
obtained for different types of tests, comparison of test results of the investigated molding artificial stone with similar characteristics of natural stone.

Key words: experimental studies, elastic properties, polymeric composites, granular composites, injection artificial stone.

B.B. KATIOLIUH, k.1.1. (HayuHo-uccrnenoBarenbckas i npoektHo-crpoutesbHas pupma YHUKOH, r. Kemeposo)
0 KOS®PHUIMUEHTAX IMTPOJOJIBHOI'O H3I'HBA ITPU IEHTPAJIBHOM H BHEHHEHTPEHHOM CKATHUH B OBJIACTH MAJIBIX SKCHHEHTPUCUTETOB (IIO CHHIT I1-23-81* M CII 16.13330.2011)...7

PaccMOTpeHBI BONPOCHI pacyeTa Ha YCTOHYHBOCTD CTAIBHBIX CTEPIKHEIT IIPH LIEHTPAIBHOM M BHELICHTPEHHOM C)KaTHH C pasHbIMU opmamu ceueHuit o CIT 16.13330.2011 u
CHulT 11-23-81*. BbIsiBiIeHO, 4TO B 00/1aCTH MaJIbIX SKCIIEHTPUCUTETOB KO3 (HUIIHMEHTHI BHELIEHTPEHHOTO CHKATHS CYIECTBEHHO, 10 30 %, MPeBBIIIaoT KO PUIIMCHTHI
LEHTPAIBHOTO CKATHSI M YBEIIMYMBAIOTCSI C pOCTOM rubkocTH (yBenmdenue ot 3—4 % o 25—30 %). D1oT (akT CBUAETEIBCTBYET O TOM, 4TO, COMIACHO JSHCTBYOIINM
HOpMaM, HECYIIasi CIOCOOHOCTh HEHTPAIBHO CIKATHIX CTEP)KHEH (DHKTHBHO «IIOBBILIACTCSD) TIPH IPHIOKEHUH K HUIM HEOONIBIIMX MOMEHTOB, YTO IIPOTHBOPEUUT (PH3HIECKOMY
cMbIcTy. PaccMoTpenne cTepkHel ¢ pa3innaHoi pOpMOi CeYeHH s MOKA3a0, YTO B 00JACTH MaJIbIX IKCIEHTPUCHTETOB BIMsHUE (HDOPMbI CEUCHHUIT B PS/IC CIIy4aeB PasiIuIHO IS
LEHTPAIBEHO- ¥ BHEICHTPEHHO CXKATHIX DJIEMEHTOB, YTO TAKKe MIPOTUBOPEUHT (HH3NIECKOMY CMBICIY. JaHHOE ITOJI0KEHHE IIPUBOJIHT K OIACHBIM CHTYAIIHSIM B BHIE MHAMOIO
«OBBILIEHHS HECYIIEH CIOCOOHOCTH CKATBIX CTEPIKHEH MPU MPHIOKEHHH K HUM MOMEHTOB WK M3MeHeHHs1 popMbl cedernst. Crenanbl Mpe/yIoKeH s 0 KOPPEKTHPOBKE
HOPM.

Ki1ioueBble ¢J10Ba: POI0IbHAS YCTOHYUBOCTD EHTPAIBLHO U BHELIEHTPEHHO CKATBIX CTEPKHEH, KOA()GHUIIMEHTHI IPOAOIbHOM yCTOWYMBOCTH, HOPMBI IPOSKTHPOBAHHS CTAJIBbHBIX KOHCTPYKIHIA.

UDC 624.0722. Katyushin V.V. On the coefficients of buckling at the central and eccentric compression at low eccentricities (SNIP 11-23-81* and SP 16.13330.2011)

Calculation questions on stability of cores are considered at the central and non-central compression with various forms of sections on norms (SNiP-11-23-81 and SP 16.13330.2011). It is revealed that
coefficients of non-central compression in the field of small skcuenrpucureros significantly exceed coefficients of the central compression that leads to dangerous situations in the form of «increase» of
bearing ability of the squeezed cores at the annex of the moments to them. Offers on correction of norms are made.

Key words: longitudinal stability of central and eccentrically compressed bars, the coefficients of longitudinal stability, structural steel design codes.

A.Il. JOKTHOHOB, a.1.H., npod. (I0Oro-3anaguslii rocy1apcTBeHHbIH YHUBEPCHUTET, I. Kypck)

OINPEAEJEHUE BHYTPEHHUX CUJIOBBIX ®AKTOPOB [P IONEPEYHOM MU3I'MBE TPYBYATOI'O DJIEMEHTA 9KCIHEPUMEHTAJIbHO-PACYETHBIM METO/JIOM..10
Tomy4eno pemeHue 3a1auu SKCIEPUMEHTAIBHO-PACIETHOTO ONPEIENICHISI BHYTPEHHHX CHJIOBBIX (DAKTOPOB IPH IONEPEIHOM H3IHOE TPYOIaTOro JIEMEHTa C YIeTOM
Pas3IMYHbIX TEOPHUil MONEPEYHOro U3riba U MPUMEHEHHUS HABECHOTO U3MepUTes. [l HH)KEHEPHOTO pacyeTa Mmojy4eHbl GopMyIibl 3aBUCHMOCTH TIOKa3aHUsI U3MEPUTEIILHOTO
TprOOpa OT CHIIOBBIX (haKTOPOB.

KiioueBble ¢10Ba: CHIIOBOH JJIEMEHT, ITONEPEYHBIH H3IHO, TEOPHS YIPYTOCTH, IIepeMeIIeHHe, H3MEPUTEIb.

UDC 69.04. Loktionov A.P. The definition of the internal power factors at sideways bending of the tubular element with the use of experimental and calculation method.

The solution of the problem of experimental and calculated determination of the internal power factors at sideways bending of the tubular element, taking into account the various theories of lateral
bending and the application of attachment of the measurer. For engineering calculation formulas were obtained depending indications measuring device from of the internal power factors.

Key words: supporting element, sideways bending, elasticity theory, relocation, measurer.

AWNIIPUTBIKUH, a.1.H., A.C.JABPOBA, nn:k. (KaJMHUHIPAICKNI FOCY1apCTBEHHBII TEXHHYIECKNH yHUBepCHTeT, bantuiickuil GpenepanbHblii yHnBepcutet um.Mmmanyuna Kanra, 1.
Kanuuunrpan)

OTEYECTBEHHBIA U 3APYBEXKHBII OAXOAbI K OLIEHKE ITPOr'MBOB IIEP®OPUPOBAHHBIX BAJIOK...17

HawubGonee pacnpocTpaHeHHBIME B CTPOUTENBHOM MPAKTHKE SBISIOTCS OAJIKK C HIECTUYTOIBHBIMU U KPYTJIBIMU BBIPE3aMH, TOATOMY B TJAHHOU paboTe MPOBE/ICH CPAaBHUTEIBHBII
aHaJIM3 Pe3ysIbTaToB pacuera nedopMaluii AByTaBPOBBIX NepHOPHUPOBAHHBIX OANOK HMEHHO C TAKUMH BBIPE3aMH. BBIUUCIICHUS POU3BOIMINCH 1O (HOpMYIIe, MPET0KEHHON
AN. TIpUTEIKUHBIM, OCHOBAHHOW Ha TEOPUH COCTaBHBIX CTEP)KHEH!, M II0 METOJJMKE C MCIIOIB30BaHIEM CXEMbI Oe3packocHOM (GepMbl BupeHnerns, MUpoKo pacpocTpaHeHHON
Ha 3anaze. B xauecTBe KpuTepHs TOCTOBEPHOCTH NPUHATHI PE3yIbTaThl pacueTa 0aJoK METOAOM KOHEUHBIX 3J1eMEHTOB. Ha OCHOBaHHMM MOyYEHHBIX PE3yJIbTaTOB CAENAH
BBIBOJI O IIPHEMIIEMOCTH TEOPHU COCTABHBIX CTEPIKHEH [/l BEIYUCIICHUS TPOTHOOB 0AJIOK HE TOJIBKO IS KITACCHYECKOH nmep(opaliiu ¢ BHICOTON NIECTUYTOJIBHBIX BHIPE30B
paBHoit 0,667H ¥ MLMPHHOI EpeMBIUKK PaBHOM CTOPOHE BBIPE3a, HO U TIPH JIF000H OTHOCHTENBHOI IIMpHHE repeMbryek B guana3oHe 0,3<c /1a< . [Ipi 3TOM MOrperiHocTs
pacdera He mpeBbInIaeT 4 %. PacuerHas cxema Bupenens 1aeT 00JIbIIyIO IOTPEIIHOCTD U IPAKTHIECKH HEMPHMEHHMA JUIS OLIEHKH IPOru00B nepGopupoBaHHBIX 6ok C
Y3KHMU TepeMbIUKaMH.

KuroueBble ciioBa: nporud, nepdoprpoBanHas [ByTaBpoBas Oalka, IIECTHYTOJIbHBIE BBIPE3bl, KPYIJIble BBIPE3bl, TECOPHS COCTABHBIX CTEPKHEH, pacueTHas cxema Bupennpens, MKD.

UDC 624.072.014.2. Pritykin A.l., Lavrova A.S. Native and foreign approaches to prediction of the perforated beams deflections.

In structural practice the castellated beams and beams with circular openings are being extensively used in structural applications. That is why in the work it was performed the compared analysis of
results of calculation of the perforated beams deflections with such openings. Calculations were performed on A.1. Pritykin formula based on the theory of composite bars and with the method based on
scheme of Vierendeel truss without a diagonal braces widespread in abroad. As the criteria of truth it was taken results of calculation of perforated beams with the finite element method. On base of
obtained results it was concluded the theory of composite bars is quite applicable to prediction of deflections of the perforated beams not only for classic perforation with height of openings 0.667 H,
when width of web-post is equal to side of opening but for any relative width of web-posts in rate . Error of calculation in this case does not exceed 4 %. Calculation according to Vierendeel scheme lead
to bigger errors and such formula is not suitable for prediction of the perforated beams deflections with narrow web-posts.

Key words: deflection, perforated I-beam, hexagonal and circular openings, theory of composite bars, scheme of Vierendeel, FEM.



A.B.ITOJ30POB un:k., B.B.3BEPEB,a.1.1.,npo¢., HYO.TE3UKOB, k.1.1. 101, K.EJKHJIKOB, k.1.1.,001., 1.B. KAPMAHOB, unk. (JIuneukuii rocyapcTBeHHbIH TEXHUYECKHIT YHUBEPCHTET)
PEAYIOMUPOBAHME IIOIIAIA MOMTEPEYHOT'O CEYEHUSI TOHKOCTEHHOTI'O CTAJIBHOTI'O ITPO®UJISA ITPA HEHTPAJIBHOM CKATHH...24

Jlerkue craabHbIC TOHKOCTEHHBIE KOHCTPYKIIMHM HAIlJIM CBOKO HUIITY Ha OTCYECCTBECHHOM PBIHKE MCTaJ‘IJ’IOKOHC’I‘pyKLl]/If;I. HX HECOMHEHHBIM JOCTOMHCTBOM SBJIACTCA UX MaJIbIi BEC, OHAKO, B
Poccun HenPUHATBHI HOPMbI MX HPOEKTHPOBaHus, a aericTByromuit CIT 16.13330.2011 He yunThIBaeT HEOOXOAMMOCTb PEAYLMPOBAHHS (YMEHBIIEHHS) HX HONEPEYHOro ceueHus. B naHHoit
paboTe NPUBEACHBI PE3y/IbTAThl YUCICHHBIX UCCIICOBAHNH METOOM KOHEUHBIX 3JIEMEHTOB HAIPSHKCHHO-1e(OPMHUPOBAHHOTO COCTOSIHMUS IT0Opa3HOro CTabHOTO TOHKOCTEHHOTO MPOQUIIS.
TIpexncrasiieHo ero peayuupoBaHue 0 HOpMaM npoektuposanus EBponeiickoro corosa EN 1993-1-5 u amepukanckum Hopmam AISIS100-2007. IIpencraBieHbl TEOPETHIECKUE OCHOBBI
METOANKH PEAyLMPOBaHHs, OCHOBAHHO! Ha yueTe H3MeHeHHs Hecyeit criocobHoctH npoduis. [TomydeHHbIe pe3yIbTaThl COMOCTaBICHBI MEX LY COOOM, U CIeIaH BBIBO O PEAYLIMPOBAHHU
MONEPEYHOro ceueHus. [l paccMaTpiBaeMoro npoduist onpeeneHa >GQexTHBHas (pacueTHas) IIOMAIb ITONEPEYHOTO CEUEHNUS, YIUTHIBAIOIIAs BO3MOXKHOCTb TOTEPH MECTHOH YCTOHUMBOCTH.
KiioueBble ciioBa: peylupoBaHie, METO KOHCUHBIX JIEMEHTOB, Y (eKTHBHASI IUIOLIA (b, YUCICHHOE UCCIIEI0BaHNE, MECTHASI IIOTEPsi YCTONYHBOCTH, AeOpMUpPOBAHIE, HEIMHEHHbII aHAIIN3,
Hecymas CHOCOGHOCTL, 3d)d)eKTl/lBHa$l HIMpUHA, HAYAJIBHOC HECOBEPILICHCTBO.

UDC 624.014. Podzorov A.V., Zverev V.V., Tezikov N.Y., Zhidkov K.E., Karmanov |.V. Reducing the cross sectional area of thinwalled steel sections under central compression.

Light steel thin-walled structures have found their niche in the domestic market of steel structures. Their undoubted advantage is their low weight, however, Russia has not accepted the norms of
designing and operating the joint venture 16.13330.2011 not take into account the need for reduction (reduction) of their cross-section. This paper presents the results of numerical studies of the finite
element method of stress-strain state of the U-shaped steel thin-walled profile. Presented by reducing its design standards of the European Union EN 1993-1-5 and American standards AISI S100-2007.
The theoretical bases of the methods of reduction, based on the accounting change the bearing capacity of the profile. The results are compared with each other, and concluded that reducing the
crosslsection. For the reporting profile to determine the effective (calculated) cross-sectional area, taking into account the possibility of loss of local stability.

Key words: reducing, finite element method, the effective area, numerical study, local buckling, deformation, nonlinear analysis, bearing capacity, the effective width, initial imperfection.

M.IL.COH,k.1.1.,51011., JI.B.KOHI/IHZ,K.T.H.(HepMCKm‘/'I HalMOHAIIBHBIN HCCIIEJ0BATENBCKHI TONTUTEXHUYECKUH YHUBEPCUTET, 2 [THUMCK nm.B.A.Kyuepenko - AO«HULI«CrtpontenscTBoy), r. Mocksa)
®JIAHILEBBIE COEJIUHEHMS BAJIOK C KOJIOHHAMM B CTAJIBHBIX KAPKACAX KWJIbIX U OBILIECTBEHHBIX 3IAHMIA...29

PaCCMOTpCHLI OCHOBHBIC JOCTOMHCTBA U HCAOCTATKH q)HaHLICBI)IX COCZ[I/IHCHl/Iﬁ 62U'IOK C KOJIOHHaMH, OImucaHa ux paGOTa, TIOKa3aHbI Pa3JIMIMs K IIOAXO0AaM pacueTa U IPOCKTUPOBAHUS
OTCYCCTBCHHBIX 1 MUPOBBIX HOPM. Poccuticknii TIpOKAT UMECT GOHLHJYIO HOMCHKIJIATYPY ITO BBICOTC U IMUPUHE CCUCHUS, UTO 3HAYUTCIIBHO YCIIOKHACT CTBIKOBKY 3JIEMCHTOB. Takxe cTeHKH
OTCYCCTBCHHBIX IBYTABPOB, KaK IIPaBUJIO0, UMCIOT MUHUMAJIbHYIO TOJIIIUHY. IIJ'IH 060CHOBaHI/I$I BO3MOXHOCTHU BBCJICHHUS B PO MIPaKTUKH IPUMCHCHU S ¢)HaHLI€BI:IX COCHP[H@HP[ﬁ B y3i1ax
COIIPSIKCHUA «banka — KOJIOHHa», CJICAYET MPOBECTH BCECTOPOHHUE UCCIICIOBAHN, BKIIFOYAIOMINEC: UCTIBITAHUS MOZ[CJ'ICI‘/’I Y3JI0B, YACJIICHHBIC DKCIICPUMCHTBI IS PA3JINIHBIX KOHQ)P[praLII/Iﬁ
Y3JI0B, aHAJIN3 OTCYCCTBCHHOT'O U 3apy6€)KH01"0 OnbITa IPUMCHCHU S Q)JIHHIICB. Hcnons3oBanue Ppe3epBOB HCCyHICﬁ CHOC06HOCTH KOHCprK].[P[i’I C YUCTOM Pa3BUTH INIACTUICCKUX
;[e(bopMaum‘x’[ (aHaJIOFI/I‘{HO EBpOHCﬁCKHM HOpMaM) CYHICCTBCHHO CHI)KACT METAJUIOEMKOCTH Y3JIOB U YIIPOITACT KOHCTPYHUPOBAHUEC. B 10 %€ BpEMsI IIIIACTHICCKUC Heq)OPMaHI/[I/[ HC
YUHUTBHIBAIOTCS B POCCHHCKOI NPAKTHKE PACUETOB U MPOSKTUPOBaHHS (DIIaHIEBBIX y3/I0B.

KiioueBsle cioBa: (fbnaHeu, y3€J1, KOJIOHHA, 6a.m<a, COE€IMHEHUE, METAaJJIOKapKac.

UDC 624.04; 624.014. Son M.P. , Konin D.V. Flange connections of beams to columns in steel frames in residential and public buildings.

Today, in developed countries, the proportion of steel frames for buildings of residential or public use comparable or higher than the share of construction in reinforced concrete. In practice, the
construction of frames in the joints of mating bearing elements are widely used flange connection. The article describes the main advantages and disadvantages of flange connections of beams to
columns, described their work, shows the differences to the approaches of analysis and design of domestic and international norms. The Russian metal rolling has a large range of height and width of the
cross section, which greatly complicates the joining of elements. Also the walls of the domestic I-beams typically have a minimum thickness. To substantiate the possibility of the introduction in Russia
of the practice of application of flange connections in the interface nodes of the «beam-columny», should conduct a comprehensive study, including: testing models of nodes, numerical experiments for
different configurations of nodes, the analysis of domestic and foreign experience in the use of flanges. The use of the reserves of carrying capacity in the admission of development of plastic
deformations (similar to European standards) significantly reduces the metal content of the nodes and simplifies its design. At the same time, the presence of plastic deformations is contrary to the
existing practice for design and calculation of flanged hubs.

Key words: flange, node, column, beam, joint, metal frame.

Pacuérel Ha ycTOHUMBOCTD

T.M. YJIMTUH, a.1.H., npo¢., C.H. HAPEHKO, k.1.H., a01. (JJoHEUKHI HAMOHAIBHBIN TEXHUYECKHI YHUBEPCHTET, T. JloHeLK, YKpanHa)

YCTOMYHUBOCTH YIIPYTOI'O BECOMOI'O CTEPKHS NEPEMEHHOM M3r'MBHOM )KECTKOCTH, MOJEJHUPYIOIEI'O KOHCTPYKIIMH BAILIEHHOI'O THUIIA...36
I/ICCJ'leJI[OBaHa 3aJga4da yCTOﬁ‘IMBOCTH CTEPIKHA HepCMCHHOﬁ l/l31'l/l6H0171 JKECTKOCTH, KOTOpLIﬁ MOJCIUPYET KOHCTPYKIUU PEIICTYATHIX 6ameH. B kauecTBe MateMaTH4ecKOn MOJEIIN UCIIOIb3YETCA
nuddepeHIranbHoe ypaBHEHHE MIPOIOIBHOIO U3ruba CTepIKHS, PEIICHHE KOTOPOro HaXOIUTCS B aHAIUTHYECKOM BHIE C HcHoab3oBaHueM (yHkuuii beccens u JlJommens. B npencrapienHoi Mmoaenu
YYHUTBIBACTCS OAHOBPEMEHHOE ﬂeﬁCTBHS COCPEAOTOYCHHBIX U PACIIPEACIICHHBIX IIPOXOJIBHBIX HArpy30K. HOJ’IyLlCHHOS PELICHUE TTO3BOJISET pacCMaTpuBaTh CXEMBI C IIPOU3BOJIBHBIMU I'DAHUYHBIMHA
YCIIOBUSIMH 3aKpeIUIeHUs. B kauecTBe mpuMepa COCTaBICHO YPaBHEHUE Il HAXOXKACHUS KPUTHYECKUX HArpy30K B KOHCOJIBHOM crepikHe. IIpoBeieH aHanu3 BIMAHUS F€OMETPHH KOHCTPYKLUM Ha
OTHOCHUTEJIBHBIC BEJIMYNHBI KDUTHYCCKUX HArpy30K. Z[J'Iﬂ TIPEACIIBHBIX 3HAYCHUI TapaMeTpa OTHOCUTEIIBHOI'O IIOTIEPEYHOr0 pa3sMepa CACIaHO CPaBHEHUE C U3BECTHBIMU pE3yJIbTaTaMUA HCCHCHOB&HHﬁ.
Z[J'Iﬂ WHXXEHEPHBIX pacy€TOB IIPEAJIOKEHBI alllIPOKCUMHUPYIOIINE 3aBUCUMOCTH OIPEACIICHUS BEJINYNH KPUTHIECKOTO BECa U KpHTM‘ISCKOﬁ CHWJIBI ITPU IPOU3BOJIBHOM COOTHOIIEHHUH ITONEPEUYHBIX
pa3MepoB OCHOBAHUH KOHCTPYKIIUH.

KiroueBble ciioBa: pererdarast OamiHs, CTep)KeHb IIEPEMEHHOI )KECTKOCTH, BECOMBIIT CTEPIKEHb, YyCTOHYHBOCTb.

UDC 539.3:624.04. Ulitin G.M., Tsarenko S.N. Stability of variable stiffness elastic rod, which simulates a lattice towers.

The problem of stability of lattice towers is investigated in the article on the basis of the mathematical model of the bending of the variable stiffness weighty rod. Equation was obtained for finding of
elastic buckling in a cantilever column. The approximate equation proposed for define the critical weight and the critical force for different dimension ratios ends of rod.

Key words: lattice tower, variable stiffness rod, weighty rod, buckling.

JlnHaMUuYeCKUe Pacy€Thl

I'.I'. BYJIBIYEB, a.¢pu3.mat.HayK, npod. (MI'TY MUPDA, r. Mocksa)

JAUHAMUKA ITOPUCTBIX MATEPUAJIOB U T'PYHTOB.. .41

YucaeHHBIH METOJ IMPOCTPAHCTBEHHBIX XapaKTEPUCTHUK UCIOJIB3YETCS AJISI MOACIIMPOBAHUS JUHAMHKH ITOPUCTBIX MaTEPHAJIOB U TPYHTOB. AJ'IFOpI/lTMbI METOJa MOJACPHHU3HPYIOTCS TaKUM 06pa30M, qTo
MO3BOJISIFOT PACCMATPHBATH BOJIHOBBIE IIPOLIECCHI B MOIyOrPAHMYEHHBIX TEJIaX HPH Pa3IMYHBIX CHOCO0AaX HArpyXeHUs, KaK Ha TPaHULE Tela, TAK U BHYTPH 1op. I1opbl MOTYyT OBITh MTyCTHIMH,
3aI0JIHCHHBIMHU I'a30M HMJIM 3alIOJIHCHHBIMH U )KHJIKOCTBH U I'a30M. KapKac TIpearojiaraeTcst COCTOALINM U3 JIMHEIHO ynpyroro Marepuaina, Ui )XKHJAKOCTH, conepmameﬁcx B IIOpax, NpeaAroaararoTcs Bec
W yCJIOBUSI IPUIIMNIAHKS K CTEHKaM 1op. Becom rasa, 3anonHsioniero nopsl npenedperaior. PaccMaTprBaioTesi BOJHOBBIE TIPOLECCHI B KAPKAce M X CBA3b ¢ HanoiHeHueM nop. [TokasaHo, uto B ciydae
3aI0JIHEHUSA TI0P )KUIAKOCTHIO BO3MOKHBI KOJ‘[CG&TCJ‘IBHBIC TIPOLECChI, KOTOPBIE MOT'YyT GBITB 3aTyXarUMMH, CTAlHOHAPHBIMHA U HapaCTarOIMUMH. OG'LS[CHCHB] TIPUYIHUHBI TAKHX KOJ’ISﬁaHHﬁ. an/IGJ'Il/l)KCHHO
paccuMTaHa CKOPOCTh BTOPOit MPOIOIBHON BOJIHBI, BOSHHKAIOLIEH H3-32 HATMYMS KUAKOCTH B Topax. OOCYKAeHbI BO3MOKHOCTH JaJbHEHIIIEro pa3BUTHs METO/A IPOCTPAHCTBEHHBIX XapAKTEPUCTHK K
3a/ja4aM 3TOro Kjacca.

Ki1roueBble ¢j10Ba: OPUCTHIE MaTEPHAIIBI U TPYHTBI, JIMHEHHO YIPyruil MaTtepua, KoieOaTesbHbIe POLECChl, METO IPOCTPAHCTBEHHBIX XapaKTEPUCTHK, ANHAMUYECKHE PACUEThI.

UDC 5.393. Bulychev G.G. Dynamics of cellular materials and soils.

In this article the numerical method of spatial characteristics developed by the author is used for modelling of dynamics of cellular materials and soils. Algorithms of a method are modernised in such a
manner that allow to view wave processes in semirestricted areas at various manners of a loading, both on skew field boundary, and in pores. Pores can be empty, filled with gas or filled both a fluid and
gas. The skeleton is supposed consisting of linearly elastic material, for a fluid containing in pores are guessed weight and adhesion requirements to walls of pores. Weight of the gas filling pores is
neglected. Wave processes in a skeleton and their connection with filling of pores are considered. It is shown that in case of filling of pores with a fluid the vibrational processes are possible. They can be
damped out, stationary and amplified. The reasons of such oscillations are explained. Velocity of the second longitudinal wave arising because of presence of a fluid in pores is approximately calculated.
Possibilities of the further development of a method of spatial characteristics to problems of this class are considered.

Key words: porous materials and soils, linearly elastic material, oscillatory processes, the method of spatial characteristics, dynamic calculations.

A.I'. TAIIUH, a.1.H. (OAO «ATOoMIHEPronpoekT, r. Mocksa)

OBOBHIEHUE KOMBUHHUPOBAHHOI'O ACUMIITOTUYECKOI'O METOA HA 3AJIAYU C JIUHAMUWYECKHUM BO3}1EI71CTBI/]EM HA BEPXHEE CTPOEHHUE.

Yacts I: YPABHEHUS ABUKEHUS )KECTKOI'O ®YHJIAMEHTA... 45

Hapsiny ¢ celicMiyeckuM Bo3eiicTBHEM B aTOMHON 9HEPTeTHKE PACCMATPUBAIOTCS U APYTHE THMHAMHYECKUE BO3ICHCTBHS HAa COOpYXKeHHUs. ABTOp 0000Imaer
KOMOMHHUPOBaHHBINH acumnToTr4eckuii meton (KAM), paHee pa3paboTaHHbII IS CEHCMUYECKUX BO3ICHCTBHM, HA CITy4ail THHAMUYECKHX BO3/ICHCTBHI Ha BEpXHEE CTPOCHHE.
KAM nokazain cBoro 3ppeKTHBHOCTD B pacueTe Ha CEHCMUUECKUE BO3/ICHCTBHS C YUETOM B3aUMOJICHCTBUSI COOPYKeHHUI ¢ ocHOBaHHeM. Ero rnaBHOI uneeit spisercs
KOHJICHCALVsI TUHAMIYECKHX )KECTKOCTEH U Harpy30K K )KECTKOH ITOBEPXHOCTH KOHTaKTa ()yHAaMEHTa C OCHOBAaHHEM. YpaBHEHHMS BH)KCHUSI PEIIAIOTCSI B YACTOTHOM
Jarna3oHe, IOTOM ONpe/essieTcs ABMKEHNE KOHTAaKTHOW MOBEPXHOCTH BO BpeMeHH. [1ocie 3Toro MoxHO TMOO0 pacCYMTHIBATh OTIEIBHO COOPYKEHHE Ha )KECTKOM (yHIaMEHTe
C 3aJJaHHBIM KHHEMAaTHYECKUM BO3/IeiicTBHEM (3TO T.H. «nepBas onuus» KAM), mubo nepexoauts K miaTGpopMEeHHOH MOJIEIH CUCTEMBI «COOPYKEHUE-OCHOBAHHE, TOAOHpast
BO3JICHiCTBHE Ha IIIaTGOpMe CIIENNATBEHO TaK, YTOOBI )KECTKash KOHTAKTHAs IOBEPXHOCTH JABUrajach 3aJaHHBIM 00pa3oM (3TO T.H. «BTopas omms» KAM). B nepsoit yactu
MyOJIMKALUK aBTOP BBIBOAUT YPABHEHUS IBHKEHHS )KECTKOW KOHTAKTHOM TTOBEPXHOCTH COOPY)KEHHSI C OCHOBAHUEM B YACTOTHOM JTHAIIA30HE /IS CIIy4aeB MAaTEPUAILHOTO U
PAIIEEBCKOro AeMI(pUPOBAHKS B COOPYKEHHH.

KitioueBsble cJ10Ba: IMHAMUYECKOE BO3/ICHCTBUE, B3aUMO/ICHCTBUE COOPYKEHHI C OCHOBAHHEM, yIap camoJeTa.

UDC 539.3. Tyapin A.G. Extension of the combined asymptotic method for the problems with dynamic loads impacting the upper structure. Part I: Equations of motion for rigid basement
Beside seismic loads some other dynamic loads impacting structures are considered in nuclear industry. The author is extending the combined asymptotic method (CAM) previously developed for
seismic loads for dynamic loads impacting the upper structure. CAM has proved to be effective in seismic analyses considering soillstructure interaction (SSI). The key idea of CAM is a condensation of
dynamic stiffness and loads to the rigid surface of soil-structure contact. Equations of motion are solved in the frequency domain; then time histories of base response are calculated. After that one either
calculates structural response to the kinematical excitation set up at the rigid base (this is the socalled «first option of CAM»), or develops a platform model of the soil-structure system, tuning the
platform kinematical excitation so as to provide given base response (this is the socalled «second option of CAM»). In the first part of the paper the author develops the equation of motion for rigid soil-
structure contact surface for the cases of material structural damping and Rayleigh structural damping.

Key words: dynamic loads, soil-structure interaction, aircraft impact.



YuceHHBIE METOIbI

A.C. FOPOZ[E].[KI/II7L J.T.H., mpod. (OO0 «JIMPA-CAIIP», r. Kues, Ykpanna)

BO3MOXHOCTH IPUMEHEHMSI CYIIEPJIEMEHTOB ITPY PEIIEHUM PA3JIMYHBIX 3AJIAY CTPOUTEJILHON MEXAHUKM....51

PaccmatpuBaercs obIas cxema pelIeHHs 3a[1a4l CTPOUTEIBHOW MEXaHUKU Ha OCHOBE METO/Ia CyHepaIeMeHTHOB. IIpeicTaBieHbl mpuMephl JEMOHCTpUpYoIue npeumymectsa CO:
MOJICJIHPOBAHHUE 3/1aHKs U3 OJIOKOB; MPOOIEMa ¢ JOKAIH30BaHHOM 30HOI HEMMHEHHOCTH; MO/ICITUPOBAHNE MATPHUIIBI JKECTKOCTH CTEPIKHS C y4EeTOM (DH3HUUECKONH HEMHEIHOCTH;
MOJECIUPOBAHUE MAaTPULIBI )KECTKOCTHU CBau C YIE€TOM BSaHMOHCﬁCTBHﬂ C I'PYHTOBBIM MaCCUBOM.

KuroueBbie ciioBa: METO/ CYIIEP3JIEMEHTOB, np06n0Ma GOHLHICpaSMCpHOﬁ 3a7a4, MaTpUIa KECTKOCTH, q)HSH‘ICCKaﬂ HEJIMHEHHOCTh.

UDC 624.012.2.04:681.3. Gorodetsky A.S. Application of superelements for solving different problems of structural mechanics.

There is observed the general scheme of structural mechanics problem solution on the basis of superelement method. There are represented examples with consideration of MC 7 advantages: largelscale
problem of the building made of blocks; problems with localized area of nonlinearity; modeling of bar stiffness matrix tacking into account of physical nonlinearity; modeling of pile stiffness matrix
tacking into account interaction with subgrade.

Key words: superelement method, large-scale problem, stiffness matrix, physical nonlinearity.

OcHoBanus ¥ HyHIAMEHTHI

A.M. NbAKOB, un:k. (AxazeMus CTPOUTEIBCTBA U apXUTEKTYpbl KpbiMckoro ¢exnepanbHoro ynusepcutera um.B.1. Bepnajckoro, r. Cumdeporionnb)

VYET NEPEPACHPEAEJTEHHAS HOPMAJIbHBIX KOHTAKTHBIX HANPSIKEHUAM MO/ NOAOIMIBOM OTAEJIBHO CTOSIIUX ®YHIAMEHTOB ITPA MAJIOLIMKJIOBBIX
HAT'PY3KAX B PACUETE HA IPOJIABJINBAHUE....57

Paccmotpens! Bonpocs! TpaHc(OpMALUK dIMIOPEI HOPMAJIbHBIX KOHTAKTHBIX HATPSHKEHH O] MOIOIIBOMH OTAENBHO CTOSAIINX (DYHAAMEHTOB IIPU MAJIOLHKIOBBIX HarpyxeHusx. [IpuBeneHst
Ppe3yiIbTaThl 9KCIIEPUMEHTAIBHBIX M TEOPETHUECKHX HccienoBanuil. [Tpeuiokena MeTomKa onpeieIeHnsl HOpMallbHbIX KOHTAKTHBIX HAIPSDKEHUH U pacyeTa QyHIaMEHTOB Ha
NPOJABIMBAHKUE C YYETOM UCTOPHU HATrPYKEHUH.

KuroueBbie c10oBa: ctonbuaTeie QJyHZ[aMCHTLI, MaJIOIUKINYHBIC HATPY3KH, [IPOAABINBAHUE, HOPMAJIbHBIC KOHTAKTHBIC HAIIPSIXKCHUS.

UDC 624.151.5. Dyakov A.l. Accounting for the redistribution of normal contact stresses under the sole detached foundations in the low-cycle loads per punching.

The problem softrans formation diagrams of normal contact stresses under the sole pier foundation under cyclic loading. The results of experimental and theoretical studies. The method of determining
the contact stresses in view of the loading history of the foundation and calculation of foundations punching.

Key words: pier foundation, cyclic loading, punching, normal contact stresses.

Pacuérel Ha HAIEKHOCTD

B.C. YTKHUH, a.1.H., npo¢., C.A. COJIOBbEB, nn:k., A.A. KABEPOBA, unk. (Bosoroackuii rocy1apcTBeHHbIi yHUBEPCUTET)

3HAYEHME YPOBHSI CPE3A (PUCKA) ITIPU PACYETE HAJIEXKHOCTHU HECYIIIUX 3JIEMEHTOB BO3MOKHOCTHBIM METO/IOM...63

B MOCJICOHUEC TOAbI B Poccwuiickoi q)CZ[CpHLII/[I/I TIOSABUIIMCHh HOBBIC HOPMATHUBHBIC JOKYMCHTBI, COACPIKAIIINC ’I‘pC6OBaHI/I}I K KOJIMYECTBEHHOM OLCHKC MEXaHHYECKON (KOHCprKLII/IOHHOI\/'[)
0€30MacHOCTH. O)IHI/IM M3 OCHOBHBIX ITOKa3aTesel MEXaHnIeCKOW 0e30MacHOCTH HECYIIUX JJIEMECHTOB KOHC’I‘pyKLIHﬁ SABIICTCA HAACKHOCTD. le/l OLCHKC HAJIC)KHOCTH BO3MOKHOCTHBIMHA
METOAaMHU IIPUXOIUTCS 3a1aBaThCSI YPOBHEM Cpe3a (pI/ICKa), YUTO BHOCHUT HCOIIPEACIICHHOCTD B pacu€T HaJACKHOCTH. B Z[aHHOﬁ CTaTbe NpeAIaracTcCs rmoaAXoq K ONpeaciIiCHUI0 3HAUCHUS
YPOBH: Cpe3a (pncrca) TIpYU OLICHKE HAAC)KHOCTU OMHOTHUITHBIX HECYIIHX 3JIEMECHTOB CTPOUTEIIbHBIX KOHCprK]_[I/Iﬁ BO3MOXHOCTHBIMH MCTOJaMH. Ha IIpuUMEpPax IMOKa3aHO CYyIICCTBEHHOC
BIIMSTHUE YPOBHA CpeE3a (p]/ICKa) Ha pe3yibTaT pacueTa HaJCKHOCTH. HpI/IBCIlCHLI YHUCJICHHBIC ITPUMEPHI HA HOBBIH IIOXO0 K OIIPENICIICHUIO YPOBHS Cpe3a (pncrca) IIpH OLICHKE HAZIC)KHOCTH
OIHOTHUITHBIX HECYIIHX 3JIEMEHTOB CTPOUTECIIbHBIX KOHC’I‘pyKLIPII)’I BO3MOXXHOCTHBIM MCTOJIOM.

KinroueBble ¢j10Ba: HaIe)KHOCTb, YDOBEHb PUCKA, TEOPUS BOBMOKHOCTEH, 0€30I1aCHOCTh, HECYLIIMI JIIEMEHT.

UDC 69.04. Utkin V.S., Solovyov S.A. The value of the cutoff level (risk) in the calculation of reliability of bearing elements by possibilistic method

In recent years in the Russian Federation were developed new regulations containing requirements for the quantification of mechanical (structural) safety. One of the main parameter of mechanical safety
of bearing structural components is reliability. In reliability calculating by possibilistic methods have to set the cutoff (risk) level, which introduces an uncertainty in the reliability calculation. This article
proposes an approach of determining the significance level cutoff (risk) in calculation of reliability of the same-type load-bearing elements of building construction by possibilistic methods. The results
show a significant influence of the cutoff (risk) level on the result of the reliability calculation. Numerical examples for a new approach to the determination of the cutoff (risk) level when assessing the
reliability of the same-type load-bearing elements of building construction by possibilistic method were shown.

Key words: reliability; cutoff (risk) level; theory of possibility; safety; load-bearing element.

9KCH€DI/IMCHT8J’IBHHC HCCIICIOBAHUA

M.A. JIMILIEHKO", unx., 10.C. KYHUH?, k.T1.1., npod., M.B. BOJIOJAUH?, un:k. (‘HUY-MI'CY, r.Mocksa, 2000 «JIuna6 Bungunrey, r.Spociasis)

SKCHEPUMEHTAJIbHBIE HCCJIEJOBAHUSA NTPOPUTIUPOBAHHOI'O HACTHUJIA HOBOI'O THIIA...67

PaCCMOTpCHI:I PE3yabTaThl U METOAUKA DKCIICPUMEHTAJIBHBIX I/ICCJ’[C[[OBaHI/Iﬁ HpO(i)I/IJ'H/IpOBaHHOFO HacTHjIa HOBOTO THUMa. VicrbITaHus TIPOBOAMIINCH TIPH OI[HOHPOHCTHOﬁ " I[ByXl'[pOJ'[CTHOI\/II
CXEME OIMUpaHus 06pa3u013‘ Harpy31<a Ha 06paSIH:I co31aBajiaCh TapupPOBAHHBIMHU I'PY3aMHU U TUAPABINICCKUM JOMKPATOM. B XOI€ DKCIICPUMEHTA U3MEPSIINCH l'[pOFI/I6I>I 1 OIIOPHBIC
peaknuun. Ucnbiranus TIPOBOAMIINCH C LECIIBIO ONIPEACICHUSA HCCyLLIeﬁ CHOCOGHOCTH l'lpO(i)I/UIS{ TIpY pa3INIHBIX CXEMaX HAIrPYXKCHUA U OINIPEACIICHUS €T0 KECTKOCTHBIX XapaKTCPUCTHK.
Beimonaeno CpaBHCHHE PE3YyIbTATOB, IIOJTYIYCHHBIX U3 OKCIIEPUMECHTOB C TCOPCTUUCCKUMHU pE3yJIbTaTaMH, PACCIUTAHHBIMH 10 PA3JIMIHBIM METOTUKAM 3apy6€)KHLIX HOPMAaTUBHBIX
crangaproB AISI u Eurocode.

KioueBble ¢;10Ba: NpOQUINPOBAHHbII HACTHII, XOJOIHOTHYTHII IPO(HIIb, MECTHAS TIOTEPs YCTONYMBOCTH.

UDC 624.014. Liplenko M.A., Kunin Y.S., Volodin M.V. Experimental research of new type of profiled sheeting.

The paper presents a methodology and results of an experimental study of a new type of profiled sheeting. Single and double spans static schemes were studied. Loads were applied with calibrated
dumbbells and a hydraulic jack. During the tests, deflections and support reactions were measured. The aim of the experimental study was to determine the load bearing capacity of the profile for
different static schemes as well as the stiffness. The test results were compared with the calculations results done in accordance with AISI and Eurocode design specifications.

Key words: profiled sheeting, cold-formed profiles, local buckling.

Kypnan «CtpourtebHasi MeXaHMKA U pacyeT coopy:xeHuin» 2014 roa.

CTPONTEIBHAS MEXAMHKA 5 CTPONTEBHAS MEXAWHKA  CTPOMTEIBHAN MEXAMIEA  CTPONTEIBHAS MEXANIKA  CTPOHTETBHAR MEXAHIKA

W PACYET COOPY KEHNT  PACYET COOPYRENNR W PACHET COOPYXEHNA M PACHET COOPY XEHMA M PACYET COOPYXKEHMA M PACYET COOPYXERNMA
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N 1 3a 2014rox

PacyéThl Ha IPOYHOCTH

T.N.BAPAHOBA, 1.T.H., npo¢., B.A. KOMAPOB, k.T1.H.(IleH3eHcKHii rocy1apcTBeHHbIi YHHBEPCHTET APXHTEKTYPbI H CTPOUTE/ILCTBA, I.IleH3a).
KapKacno—crepmHeBaﬂ MoJ1eJab KOHCOJIbHOI OMnopbI 2KeJ1e300eTOHHOT 0 pureJ .. 2

PaCCMOTpeHa KapKaCHO-CTEpIKHEBAsI MOJCIIb KOHCOJIbHOM OITOPBI pUT'E€IIt MHOI'O3TAXKHOI'O 3AaHUA IJIs1 pacdy€Ta NPOYHOCTH 110 CKAThIM HAKJIOHHBIM I10JI0CaM GeTOHa, a TaKxe
BEPTUKAILHBIM ¥ TOPHU30HTAIILHBIM PACTIHYTBIM apMaTyPHBIM MOsICAM.

KuroueBrble c10Ba: KOHCOJIbHAS oropa, cxaTbie GCTOHHHC TI0JIOCHI, paCTAHYTHIC BEPTUKAJIIBHBIEC U TOPHU30HTAJIBHBIC CTEPIKHHU, KITFOYEBBIC TOYKH, (1)"3"‘{6(:[("6 M YCJIO BHBIE T'PY30BBIC OIIOPHI.
UDC 69.04, 69.07. Baranova T.l., Komarov V.A. Frame-rod model of the cantilever support concrete bolts

We consider the frame-rod model of the cantilever support bolt-rise buildings for the strength calculation for compressed oblique strip of concrete, as well as vertical and horizontal
reinforcing stretched belts.

Key words: lug support, compressed concrete strips stretched vertical and horizontal bars, the physical and contingent cargo support.

C.B.BOCAKOB, a.T.H., npo¢. (PYII «MucTuTyT BeTHUUCY, 1.MHUHCK).

HeocecumMMeTpHYHBIH H3rH0 KPYTJI0ii H KOJILIKBOIi ILIACTHHOK HA 0OCHOBaHNH Bunkiiepa ..4

Ony0MKOBaHHBIN paHee MOAXO/ 10 pacyeTy CTeP’KHEH U IUIUT Ha YIIPYTOM OCHOBaHHM OOOOILEH Ha Cilydail NeCTBUS MPOU3BOJIBHON BHEIIHEW HATPY3KU HA KPYTIIYIO U
KOJIBIIEBYIO IUTACTUHKH, JIE)KAIIUE HA YIIPYTOM OCHOBaHHUH Bm—n(nepa. an/IBe)IeHLI TIPUMEPBI paCUCTOB U paCCMOTPEHBI YaCTHBIC CITydau n3ruda prl“J'[Oﬁ " KOHBHGBOﬁ
IUTACTMHOK Ha YIPYTOM OCHOBaHUM BHHKIIEpa Mo 1eiicTBHEM COCPEIOTOUEHHBIX Harpy3oK. [TomydeHHbIe BRIpaKEHHsT MOTYT OBITh UCIIOIB30BaHBI JJIsI ONIPEACIICHUS 0CaI0K
IUIACTUHOK OT JIF000# CHCTEMBI BHEITHUX CHJI.

KurroueBble ¢J10Ba: IIaCTHHA, HEOCECHMMETPHYHBIH 30, ypyroe ocHoBaHHe BuHkiiepa, ocaku.

UDC 624.13. Bosakov S.V. The nonaxisymmetric bending circular and annular plates on Vincler foundation

The author presents generalized approach for bars and plates calculation that was published earlier. Generalization was made in case of influence of arbitrary external load on circle and ring
plates which are located on Vincler foundation. The paper presents calculation examples and considers particular cases of bending of circle and ring plates which are located on Vincler
foundation under the influence of concentrated loads. Obtained formulas can be used for determination of plates yielding under influence of any external forces system.

Key words: plate, nonaxisymmetric bending, elastic Vincler foundation, displacements.



E.}O.JABBIJIOB, a.1.H. (BesopycCKkuii HAMOHAILHBIIH TeXHUYECKHi yHuBepcuTeT, . MUHCK).

Pe3yabTaThl Hec/IeJ0BAHMI HOBEPXHOCTEl OTPULATe/ILHOI KPUBH3HBI IPH HX TPaHC(OPMHPOBAHUH B ILIOCKOCT ..8

HpI/IBOI[ﬂTCH PE3YIbTATHI OKCIICPUMCHTAIBHBIX U TCOPETUICCKUX I/ICCJIGZ[OBaHI/Iﬁ HamnpsKEHHOT'O COCTOAHUS MmaHese 000I04Y€EK B (IJOPMB I‘I/Il'Iep60J'II/I‘IeCKOI‘O napa60n01/ma npu
Hux TpaHCd)OpMaLII/II/I B II0CKOCTH. OCOOEHHOCTBIO HUCCIEaYEMBIX (bOpM SBJIACTCS UCIIOJIB30BAHHUC B KAYCCTBEC lTpoJ'ICTHOfI KOHCTPYKIIUU CTAJIbHBIX HpOd)I/IJ'II/IPOBaHHI)IX HaCTHUJIOB,
00JIa1aI0IMX PE3KOH KOHCTPYKTHBHOM aHU30TPOIHEH.

KuroueBbie cioBa: naHein 060J‘IO‘IKa, Tpchd)opMHposaHuc, ycuiue, ucciaeoBaHue.

UDC 624.014:624.073.8:624.074.4. Davydov E.Yu. Research results of surfaces with negative curvature during its transformation to the plane

In this article we provide the results of experimental and theoretical researches of strained condition of panels-envelopments in the form of hyperbolic paraboloid during its transformation
to the plane. The main feature of the investigated forms is a use of steel profiled decks with considerable constructive anisotropy as a span construction.

Key words: panel-envelopment, transformation, tension, research.

Ba.M. KOJTYYHOB 1.1.1.,pod., N A SIKOBEHKO" k.T.1., H.B.KJIIOEBA?, AT.H.,upod. (‘HaumonaasHbIii aBHAHOHHDIA yHHBepcnTeT, r.Kues,Ykpanna, 2}Oro-3ananubiii
rocyiapcTBeHHbIi yHHBepcHuTeT, r.Kypck)

K nocTpoeHnio pacueTHoii MoJe/ I INHPHHBI PACKPBITUS HAKJIOHHBIX TPEUIMH B COCTABHBIX Ke/1€300eTOHHBIX KOHCTPYKIHUAX ..13

PaccMoTpeHO mocTpoeHne pacueTHON MOJIEIH IMPUHBI PACKPBITHS HAKJIOHHBIX TPEIMH B COCTABHBIX JKENE300€TOHHBIX KOHCTPYKIMSAX IPH HAPYILICHUH THIOTE3bI CILIOMIHOCTH
M OTKa3€ OT YIPOILEHHBIX M0/IX0JI0B, TaK, KaK 3TOro TpeOYyIOT H3MepsieMble B OIBITaX C [IOMOLIBIO MUKPOCKOIIA napamerpsl. [Ipeioskensl pabouue mpeInocbuIKy U pacyeTHast
MOJIETIb JJIS OTIPEACIICHHS IUPHHBI PACKPBITHS HAKJIIOHHBIX TPEIINH, KOTOpas 0a3upyeTcs Ha pacueTHBIX CXeMax MEPBOr0 U BTOPOTO YPOBHEH.

KirroueBbie ¢J10Ba: HAKIOHHBIE TPELIMHBI, IMPUHA PACKPBITH, Ae(opMaLuy yUIMHEHUs OETOHA, jKeIe300eTOHHbIE COCTABHbIE KOHCTPYKIIHH.

UDC 624.012.045. Kolchunov VLI, Yakovenko I.A., Klueva N.V. To construct the calculation model of inclined cracks width in composite concrete constructions

It is considered the calculation model opening width of inclined cracks in composite reinforced concrete construction in violation of the hypothesis of continuity and rejection of simplified approaches, as
required by the measured in experiments with a microscope settings. It is proposed working assumptions and calculation model for determining the width of inclined crack, which is based on the
calculation scheme of the first and second levels.

Key words: inclined crack, opening width, elongation deformation of concrete, reinforced concrete composite constructions.

B.M1.KOPOBKO, a.1.H., npod., A A AKTYI'AHOB, nnx. (PI'BOY BIIO I'ocynusepcurer — YHIIK, r.Opéa).

IIpumenenne MeToAa HHTEPIOJISIIHH 10 K03 PuLHeHTY (POPMBI K pacueTy IVIACTHHOK HA YIPYrOM OCHOBaHHUH ..18

PaccmaTpuBaeTcst BOSMOXKHOCTE OIPEAENICHHS JKECTKOCTHON XapaKTePHCTUKH (MaKCHMAIBHOTO IPOruoda) IIIACTHHOK, JIEXKAIUX Ha YIIPyroM OCHOBAHHH, C HOMOIIBIO MEeTo/Ia
HMHTEPIOJIALHH 110 Koddduuuenty dpopmsl. Mccneayemple MmIacTHHKH HATPY)KEHbI PABHOMEPHO PaclpeeJICHHO M0 BCEH IUIOIAIH HATPY3KOH U HMEIOT OIHOPOIHBIE
rpaHUYHBIE YCIO0BHA (JIMOO LIAPHUPHOE OIUPAHUE 110 KOHTYPY, 100 xKecTKoe 3amemieHue). [1epcrekTHBHOCTh Pa3BUTHS JAHHOTO HAIIPABJICHUS UCCIIEJOBAaHUI
MOJTBEPKIAETCSI IPUMEPOM pacyerTa.

KaroueBble ciioBa: TUTAaCTUHKH, TPAHUYHBIC YCJIOBHA, YIIPYTO€ OCHOBAaHHE, ](an)CbI/ILII/IeHT TIOCTEIIH, MaKCHMaJTbHBII l'IpOFI/Iﬁ, KO’)(i)Cl)l/ILU/IeHT q)OpMLI TUTAaCTUHKH, METOJ MHTEPIOJIALHUH 110 KO’)(I)CI)I/ILU/IEHTy Cl)OpMBI.

UDC 624.04. Korobko V.1., Aktuganov A.A. Application of interpolation technique by shape factor for calculation of plates on elastic foundation

Authors consider possibility of determination of plates rigid characteristic (maximum bending) with usage of interpolation technique by shape factor. Plates are located on elastic foundation. Key words:
plates, boundary conditions, elastic foundation, coefficient of soil reaction, maximum bending, shape factor of plate, interpolation technique by shape factor.

P.II.MOUCEEHKO, n.1.H.,ipo¢. (ToMckuii rocyiapcTBeHHbIH apXHTEKTYPHO-CTPOUTENbHBII YHHBEPCHTET, I. Tomck)

HccienoBanue 3KCTPeMAIbHBIX CBOHCTB IVIOIIA/IM CeYEeHUS apMATYPbl H3rH0AEMOro Kej1e300€TOHHOT0 JIeMEHTA ¢ ABOM{HbIM apMHUPOBaHUEM ..25

TIpoBeneHo MccieIoBaHue Ha SKCTPEMYM IUIOLIAIH CEYCHHSI apMaTyphbl H3ru0aeMOro KeJe300€TOHHOTO JIEMEHTa C JIBOMHBIM apMUpoBaHueM. [loiydeHa HoBast hopMyJia ajist
OIpeesIeHUs] OTHOCHTEIbHO BBICOTBI CKATON 30HBI OeToHA. DTa HOopMyIia 3HAYUTEIBHO YIPOLIAET PACUET MPOYHOCTH U3THOAEMBIX JKeJIe300€TOHHBIX dNeMeHToB. OTnagaer
HEOOXOIMMOCTh IIOBTOPHBIX YTOYHSIOIINX PACYETOB MPH ONPEISIICHUH TUIOIIAAN CEYCHHS PACTIHYTON M CIKaTOW apMaTyphl.

KioueBblie ciioBa: xene300€ToH, H3rndaeMblil SJIEMEHT, IBOHOE apMUPOBAHKE, IUIOIIA/b CEUEHHS apMaTypBbI.

UDC 624.012(075) Moiseenko R.P. Extreme properties of reinforced cut square of bended reinforced concrete element with double armouring

The research on extreme value of reinforcement cut square of bended reinforced concrete element with double armouring is performed. The new formula is obtained to define the relative height of
concrete compressive zone. The formula simplifies calculation process of robustness of bended reinforced concrete elements. It reduced the need for relcalculation while defining cut square of tension
and compressed reinforcement.

Key words: steel concrete, curve element, double armature, armature cut square.

HN.N.OBUNHHMUKOB, K.T.H., 101. (CapaToBcKHii rocy1apcTBeHHblI Texuuyeckuii yaupepeuter uM.10.A.I'arapuna)

MoauduuupoBantas Mojesb 1e)OPMUPOBAHNS U Pa3pyLIeHUs MaTepHaJia, NoJABepPrawuerocs 06Jy4eHuso ..29

TlokasaHo, 4TO 3Ta MOJIETb CBOOOIHA OT HEJOCTATKOB, MPUCYILUX MATUIIAPAMETPUYECKONW MOJIEIH, U TIO3BOJIAET KOPPEKTHO OMKCHIBATH HE TOJILKO MOJI3Y4YECTh, HO U
JUTHTETEHYIO IIPOYHOCTD ¥ JUIUTENIBHYIO INITACTHYHOCTh MaTepuaia. [TokazaHo, 4To 3Ta MOJeNb CBOOOHA OT HEJJOCTATKOB, IIPUCYIINX ITUIIAPAMETPHISCKON MOJEIH, 1
M03BOJISIET KOPPEKTHO OIHCHIBATH HE TOJIBKO MOJI3YYeCThb, HO U JUIHTENBHYIO IPOYHOCTE U JUTHTEIBHYIO INIACTHYHOCTh MaTepuaia. [IpuBoanTcst MeToIuKa HAeHTHOUKALIHI
MO/JIEIIH TI0 SKCIIEPUMEHTAIBHBIM JAHHBIM U PE3YJbTAThl HACHTU(GHUKALMH JUI HEOOIY4EHHOTO M 00JIy4eHHOro MaTepuana. [TyTeM cornocTaBiaeHust ¢ SKCIEPUMEHTOM
TOKa3bIBaeTCst OombIast 3 (EeKTHBHOCTS MOAM(GHIIMPOBAHHOH MOJIEIH, XOTS I €€ HACHTH(HHUKAINH He TpeOyeTCsl yBeININBATh KOJIMYECTBO SKCIIEPHMEHTAIBHBIX TaHHbIX.
KuoueBble ciioBa: mozenu 1eopMUpoBaHms, panaliMOHHOE 00Ty4eHH e, TT0I3Y4eCTh, HAKOIICHHE TIOBPEXKACHHUI, HACHTH(UKALMSA MOJIeNei, BepuduKarus Moaenei.

UDC 539.4. Ovchinnikov I.I. A modified model of deformation and fracture of the material was irradiated in a uniaxial stress state

The modified model of creep and accumulation of damages of a material in the conditions of the radiation exposure, including seven parameters are considered. It is shown that this model is free from
the shortcomings inherent in five!parametrical model, and allows to describe correctly not only creep, but also long durability and long plasticity of a material. The technique of identification of model on
experimental data and results of identification for the unirradiated and irradiated material is given.

Key words: deformation models, radiation exposure, creep, accumulation of damages, identification of models.

A.A.NIOKPOBCKHUM, .71.1., npod. (IT'YAC, r.Ilen3a)

TIpumeHeHue MeTO/1a IepeMeleH i ¢ pa3/ieJieHHeM HX HA «KeCTKHe» U «1e(opManHOHHbIe» B pacyeTax KOHCTpYKuuii ..36

PaccmaTpuBaeTcs pacyeT MmapHUPHO ONEPTOH OaIKK M KJIMHA B IJIOCKOM 33/1aue TEOPUH YIIPYroCTH METOJIOM MEPEMEIIEHUH 110 BEPCHU aBTOpa, U3JI0KEHHOH B [1],rne
NIPUBEEH pacyeT MapHUPHOH (epMbl. Ha TecTOBBIX IpHMepax ITOKa3aHO pa3Indie PacueTHBIX CXEM H CIOCO00B MOYUeHHS pa3pelIaolinX ypaBHeHUH IBYX BepCHil MeToa
niepeMeIeHui. Bepcns aBTopa Oirke COOTBETCTBYET ACHCTBUTENBHON paboTe KOHCTPYKINIL, a METOJMKA pacyeTa He CJIOKHEH TpaJUIIMOHHON. Pe3ynbTaThl pacdeToB o ooenM
BEpCHSIM METO/1a TIepeMeEIIeHUT COBMagatoT.

KiroueBble cj10Ba: METO/| IEPEMELICHUH, pa3ieeHne NePEeMEIEHHN Ha «OKECTKHE» U «1e(hOpMaLHOHHbBIE).

UDC 624.04: 539: 519.6. Pokrovsky A.A. Deflections method usage for structures calculation with deflections differentiation on «rigid» deflections and «deformation» deflections

The paper considers calculation of hinged beam and wedge for plane problem of elasticity theory by deflections method according to author’s version stated in [1] where hinged truss calculation is
presented. Difference between design models and methods for obtaining of resolvent equations of two versions of deflections method was shown on test examples. The author’s version is closer satisfied
to structure work and calculation method is not more complex than traditional one. Calculation results of both versions of deflections method are similar.

Key words: deflections method, differentiation on «rigid» deflections and «deformation» deflections.

JMHAaMHUYECKHE PACUETHI

I'.I'.BYJIBIYEB, a.1.H., npod. (MI'TY, MUPIA, r.MockBa).

MopaenpoBaHue IMHAMUKH Pa3pylieHUsi MOCTOBBIX KOHCTPYKUUiA ..39

Mogenupyercs npouecc pa3pyleHnss MOCTOBBIX KOHCTPYKIIMH € pa3IMuHBIM KOJMYECTBOM OIOP WIIM TOYEK ITOJIKPEIUICHHUS, O JeHCTBUEM HArPY30K, MPHIOKEHHBIX K
HeCyIel TTOBEPXHOCTH MOCTa. OnpenensiFoTcsl MUHUMAJIbHBIE HAarpy3KH, IIPYU KOTOPBIX MPOUCXOAMUT Pa3pyIICHUE MOCTA.

KiioueBble €J10Ba: YHCIEHHOE MOJEIUPOBAHUE, TUHAMHUKA, PA3pYLICHUE.

UDC 5.393. Bulychev G.G. Simulation of dynamics destruction of bridge constructions

Process of destruction of bridge constructions with various quantity of supports or reinforcement points, under the influence of the loadings applied to the bearing surface of the bridge is simulated. The
minimum loadings at which there is a bridge destruction are defined.

Keywords: simulation, dynamics, destruction.

B.AKOTJSAAPEBCKHUM, n.1.1., npodp. (Hayuno-o6pazoBaTeabHblii HEHTP HCCIEI0BAHMS IKCTPeMAaILHBIX cuTyauuii MI'TY um.H.J.Baymana)

Koppexkuusi THHAMAYECKHX HCILITAHMI KOHCTPYKIMI HA MOJEJISAX NPH HAJHYHHM MacIITa0HBIX 3¢ ¢eKToB ..43

IpuBeneHs METOAMYECKHE TIOAXObI K MOJICITHPOBAHHIO HCIIBITAHMIA Ha B3PHIBHBIC HATPY3KHU XKEIC300€TOHHBIX KOHCTPYKIIMH B LIETIAX KOPPEKIHU MacIITabHbIX 3(deKToB,
HPOSBJIAIOUIMXCS TIPH IIACTHYECKUX JeopMalMsIX apMaTyphl. AHAJIN3 BBIIOJIHEH Ha IPUMEPE B3PLIBHOIO HArPY:KEeHHs OAJIOUHON IUIUTHI C PUBJICYEHHEM IIPOrPAMMHBIX
CPEZCTB pacyeTa KOHCTPYKIUH, apMUPOBAHHBIX CTATAMH, YyBCTBHTEIBHBIME K CKOPOCTH Aedopmanuu. PacueTHsIil anropuT™ peann3oBaH B HHBAPHAHTHOM BHJIE C HCKOMBIMU
GbyHKIMAMHE, TPEICTABIIIONIMMI (GYHKINN TUHAMIIHOCTH, IKCTPEMYMBI KOTOPBIX — KO3 (UIHeHTH MuHaMIYHOCTH. [IpesicTaBieH MeToANYeCcKni OIX01 U MPOTPaMMHEIE
CpeJICTBA IMHAMUKH KOHCTPYKIMH, MO3BOJISIONINE NPOrHO3UPOBATH NPOYHOCT NMPOEKTHPYEMBIX H MOJIEPHU3UPYEMbIX 00BEKTOB MCIILITAHHAMH Ha MaJOMAaCIITa0OHbIX MOZENAX
KOPPEKIHEH MOCPEICTBOM KOMIIEHCAIIMU OTKIOHEHMH OT MO00Hs.

KuroueBbie c10Ba: TuHaMHKa COOpy)KCHHﬁ, (1)]43]4‘[00](0() MOJECIIMPOBAHUE, TIPOTHO3UPOBAHUE ITPOYHOCTH.



UDC 69.059.22. Kotlyarevsky V.A. Correction of structures dynamic tests on models under influence of scale effects

The paper presents technical approaches for simulation of tests of reinforced concrete structures under influence of blast loads for purpose of correction of scale effects which appear under armature
plastic deformation. The author carried out analysis on the example of blast load of beam slab with usage of soft instruments of calculation of structures which are reinforced by steels and sensitive to
deformation rate. Key words: structural dynamics, physical simulation, durability prognostication.

CeilicMIYeCKHe PACYCThI

B.B.BE3/IEJIEB, k.1.H., C.IO.TPYTAEB, k.1.H. (OAO «HpkyTrckuii [lpomcTpoiinpoexT»)

PacueTHO-3KCIIePUMEHTAIbHBIH MeTO/] OLIEHKH HANPSKEeHHO-1e()OPMUPOBAHHOIO COCTOSIHUSI KOHCTPYKIIMIA 31aHUI IPH 3eMJIeTPsSICEHUAX ..49

PaccMoTpen MeTo/] OLEHKH AUHAMUYECKOTO HAIPSDKEHHO 1e(OPMHUPOBAHHOTO COCTOSIHUSI KOHCTPYKTUBHBIX DJIEMEHTOB 3aHUIT IIPH 3eMIICTPSICEHUSIX, HA OCHOBE
aNMPOKCUMAIMH HOJS (haKTHIECKUX NTePEeMEIIeHUH 31aHns COOCTBEHHBIMH (pOpMaMH ero KolebaHuil. PaccMoTpeH npuMep omnpezeneHus HapshKeHu i 1 aedopManuit
KOHCTPYKLMH 9 3Ta’kHOTr0 smioro jjoma 135 cepuu npu mecTudamiibHOM 3eMIICTPSICEHUN.

Kuiouessble ciioBa: KOHCTPYKTHBHBIC DJIEMEHTBI BHHHHﬁ, AHAJIN3 HaAlPS>KEHHO HCd)OpMI/IpOBaHHOI‘O COCTOSIHUS, 3€MIICTPSICEHUE.

UDC 624.03. Bezdelev V.V., Trutaev S.Yu. The stressstrain experimental analysis for structures evaluated during earthquakes

This paperreviews the method ofdynamicstress-strain state evaluation for structural units of buildingsduring earthquakes, based on actual industrial unitsdisplacementtaking into accountitsown forms
ofvibrations. The article presents an example of stressesand deformationsdetermination for 9-storey apartment building of 135 series during earthquake of 6.

Key words: structural units of buildings, stress-strain analysis, earthquake.

Pacuerbl Ha HAZIGKHOCTD

B.AI'POMAIIKHM, k.1.1. (IIHAACK nm.B.A.Kydepenko).

O pacueTe u OLeHKe HAJe:KHOCTH KOHCTPYKIHIi ¢ yueToM anpuopHoii nudopmanuu.Yacts II ..53

PaccmoTpeHs! BOpocs! OLEHKH MOKa3aTeliel HaJe)KHOCTH IS ONPE/IeINTENIbHBIX NCIbITaHui. Ha 0CHOBE HHTEpBAILHOTO OLIEHUBAHMUS MTOKa3aTellsl HaSKHOCTH IIPUBEACHBI GOPMYIIBI 1Ist
OIIpE/ICNICHNs 1apaMeTPOB IUIAHOB KOHTPOJIbHBIX HUCIBITAHUI KOHCTPYKIHIA, TPOBOAUMBIX Ha CTEHJIE M B KCILTyaTauuy. M310%KeHne WLTIOCTPUPYETCsl IIPUMEPaMH.

Kuiouessble ciioBa: HUHTEPBAJIBHOEC OLICHHUBAHUE roka3zaTenei HaJCXKHOCTH, IJIaH HCIIBITAHUH.

UDC 624.012.2.046.69.04. Gromatsky V.A. Calculation and estimation of structures reliability taking into account prior information. Part 11

Estimation problems of reliability indexes for determinative tests are considered. The author gives formulas, based on interval estimation of reliability indexes, for determination of parameters of
structures check test plans that are carried out on stand and during operation. Description is illustrated by examples.

Key words: interval estimation of reliability indexes, test plan.

HucrieHHbIe pacyerbi

A.M.IIEUWH, n.1.H.,npod., I.A.IIIMEJIEB, nunx. (IITYAC, r.Ilen3a)

Ounenka 3(peKTUBHOCTH AKTHUBHOTO ’KMIKOCTHOTO FaCHTEIs KOJIeOaHMIi BBICOTHBIX COOPY KEeHHIi IPH HECTALMOHAPHBIX BO3/eHCTBHAX ..59

PaccMmoTpeH akTHBHBIN KUAKOCTHBII IaCUTEIb KaK CPEICTBO IS ralleHus KoeOaH!i KOHCTPYKIMIA B yCIOBUSX HECTALlMOHAPHBIX (ceicMUYecKknx) Bo3eicTBuil. [IpuBeeHo ero
CpaBHEHHUE C ITaCCHBHBIM TPEXMACCOBBIM JHHAMHYECKHM racuteneM konebanuii. ITo pe3ynbTaTaM cpaBHEHHs CIENaHbl BBIBOIbI 00 3()GEKTUBHOCTH PaCCMOTPEHHBIX FACHTENCH KoIeOaHuU.
KiioueBrble c10Ba: aKTUBHOE rallieHHE KOJ'[C6aHl/lf;I, )KHHKOCTHBIf[ TaCUTE]Ib, IACCUBHOC IallIiCHUE KOJ’IC6aHHﬁ, I[HHaMl/l‘IeCKl/lﬁ racuTellb, ceficMUYECKHe KOIeOaHH sl

UDC 624.041:539.3:534.1:532.5. Shein A.l., Shmelev D.A. Performance evaluation of active liquid vibration damper highrise buildings at the non-stationary impacts

Active fluid damper are considered, as a device for damping of vibrations of constructions in the conditions of non-stationary (seismic) impacts. Comparing it with passive three-mass dynamic damper is
given. Conclusions about the effectiveness of the considered damper according to the analysis are adduced.

Key words: Active vibration damping, liquid damper, passive vibration damping, dynamic damper, seismic vibrations.

B momonib npoeKTHpOBIIMKY

A.CMAPYTSIH, k.1.14., npod., M.B.TPUT'OPbSIH, kana.nex.nayk, aou., C. A.I'TYXOB, nn:k. (CesepoKaska3sckuii (penepaiabnblii ynuBepceuret, puiuadn B r. IIsTuropeke).
IIpocTpaHCTBeHHbIE pelIeTYaThIe Hecylue KOHCTpYKuu (Moxysu tuna «I[Isruropek»-2) ..64

IIpuBeieHO HOBOE TEXHUYECKOE PELIEHHE IPOCTPAHCTBEHHBIX PELIETUATHIX HECYILUX KOHCTPYKIUI B BU/IE JIETKMX METAJUIOKOHCTPYKLUH 31aHUI U COOPYKEHU I U3 OPTOrOHAIBHBIX
CHCTEM NepeKpecTHbIX (hepM Moayieit (010KOB) MOKPHITHIA (mepexpbiTHii) THIa «IIsTuropcky». Iloka3aHa X OTIHYUTENbHAS OCOOCHHOCTh B KOMIIOHOBKE Y3JIOB EPECEUCHHs ¢
MOHTQ)KHBIMH OKHAMU U CBapPHBIMH BCTaBKAMHU NPSIMOYTOJIbHON (OPMBI IS CHKATHIX MOSICOB U KIMHOBUAHOMH (GOPMBI 171 pACTSHYTHIX, YTO TO3BOJIMIO COKPATUTh KOJIUYECTBO 30H
MOHTaXKHOI1 cBapKH Oosiee yeM B/iBoe. Pe3ysbTaThl HCIBITAHUH HA Pa3phIB ONBITHBIX 00Pa31I0B CBAPHBIX CTHIKOB M X CTATHCTUYECKAsh 00pabOTKa MOATBEPANIH HEOOXOANMBIH 1
Z[OCTaTO‘-IHHﬁ 3arac HCCyU.ICﬁ CHOCO6HOCTH, a TaK)KC HarjsIIHO IMOKa3aIk MPAaKTUIHOCTDH TaKou KOMITOHOBKH, 4TO IIPEAONPEACTIUIIO 3¢)¢6KTI/IBHOCTL 1 pafiOHAaJIbHOCTh MPUMCHCHHUS
MOJACPHU3UPOBAHHOT'O MOIYJIS THUIIA ((HS{TI/IFOPCK» 2.

KiroueBble ¢j10Ba: jIerkie METaJUIMYeCKHe KOHCTPYKIMHU, IEPEKPECTHBIE CUCTEMBbI, 3aMKHYThIE THYTOCBAPHBIE HPOGUIHN, IEPEKPECTHBIE CTaIbHBIE (hepMbl, MOLYIIb THHA «IIaTHrOpCKY 2, O10K(CeKIMs),
TOKPBITHA(IIEPEKPBITUS), PEKOHCTPYKIIHS, ITAXKHOCTh, CEHCMOCTOHKOCTb.

UDC 692.48:725.4.002.237. Marutya A.S., Grigor’yan M.B., Gluhov S.A. Space cancelled bearing structures (modulus of Pyatigorsk-2)

Authors give new technical solution for space cancelled bearing structures presented in a form of lightweight metalwares of buildings and constructs made from orthogonal systems of crossed farms of
coverings modulus of Pyatigorsk type.

Key words: lightweight metal constructions, crossed systems, closed bent-welded profiles, crossed steel farms, renovation, seismic stability.

K.K.HEXKJIAHOB, a.1.H., npod., 3aci. uzodperarenn P®, JI.AKEJIE3HAKOB,unx., U.H.TAPBKUH un:k. (IICYAC, r. [Ten3a)

I¢pPexTHBHBII CIOCO0 NPOKATa YroJaKOBOro npoduis ..71

Ipemnaraercst 3heKTHBHBIA cOCO0 MPOKaTa yroJKoBOro MPpOMIIsL, KOTOPbIE BIOCIEACTBUA MOTYT OBITh HCIIONIB30BAHBI TSI H3TOTOBJIEHUS COOPHBIX GAOK IS IEPEKPBITHS
GONBIINX MPOJIETOB (XKEJIE3HOTOPOIKHBIE MOCTHI), BEICOKO PECYPCHBIX ITOJKPAHOBBIX 0AJIOK, PEIeTIaThIX (pepM, KOJIIOHH, apoK, Paiio ¥ TeIeBH3HOHHBIX OalIeH.

Kuarwuessle ciioBa: yFOHKOBB]ﬁ HpO(b]/IJ'IL, ONTHUMM3AIUA CEUCHHS, BBIHOCIIMBOCTD, CHH)KEHHE MAaTEPHATIOEMKOCTH, TTOBBIIICHUE JKECTKOCTH ITPH I/ISI‘I/IGC, 3HAYUTEIbHBIA SKOHOMHYECKHI 3(1)(1)CKT.

UDC 624.014. Nezhdanov K.K., Zhelezniakov L.A. Effective way to rolling angle bar

An effective way of rolling angle bar, which can later be used for the manufacture of precast beams to bridge large spans (rail bridges), high resource crane girders, trusses, columns, arches, radio and
television towers.

Key words: Angled profile optimization section, endurance, reduction of material, increased flexural stiffness, a significant economic effect
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Pacuersl Ha IIPOYHOCTH

C.B. BAKYHIEB, a.1.1.,n1po¢. (Ilen3enckmii rocy1apcTBeHHbIH YHHBEPCHTET APXHTEKTYPhI H CTPOUTE/ILCTBA)

Iinockas nedopmanus Gpu3nMUecKn HeJHHETHONH TEOPHU YIIPYTOCTH — PellieHHe B HANPSKEHUsIX .2

PaCCManI/IBaeTCH 3a1a4da ImoCTpOCHUs (I)I/BH'-IeCKH HEJMHEHHOTo aHajora 6HFapMOHI/I‘{eCK01"0 YpaBHEHHUS U1 CITydast TJIOCKOM L[e(bopMaan CILJIOIIHOM Cpeabl, MCXaHUICCKOEC ITOBCICHNEC
KOTOpOﬁ OITUCBIBACTCA ITPOU3BOJIBHBIMHA IMEPEKPECTHBIMU 3aBUCUMOCTAMH MEXKAY NEPBBIMUA WHBapHaHTaMHU TEH30POB U BTOPBIMH HHBapHaHTaMH JIE€BUAaTOPOB Hanpsmcennﬁ u zle(bopmaum?l.
HOKaSaHO, 4qTO (I)yHKLII/IH Hanps{)«ennifr B BUJIC ITOJINHOMA BTOPOI'O MOpAJAKa 6y}1€’1‘ YAOBJICTBOPATH (I)HSH‘{QCKH HeHHHeﬁHOMy a”Hajory 6MrapM0anecr<oro YpaBHCHHUS, €CIIN Koacb(bnune}nm
(I)yHKLIP[P[ Hanpsmcenm}'r HEC ABJIAKOTCA HC3aBUCUMBIMH.

KiroueBble ciioBa: ¢pusnueckas HENTMHEHHOCTb, IUIOCKas 3a1a4a, QYHKIHS HAPSKESHUIL.

UDC 539.313. Bakushev S.V. Plain deformation of physically nonlinear theory of elasticity — solution in stresses

The task of making physically non linear analog of bi harmonic equation for the case plain deformation of continuum, mechanical behavior of which is described by arbitrary cross
dependencies between the first tensor invariants and second invariants of deviators of stresses and strains. It is shown that the function of stress in form of polynomial of second order will
satisfy physically non linear analog of bi harmonic equation if stress function coefficients are not independent.

Key words: physical non linearity, plain task, thestress function.

10.B.BULIIHSKOB, k.1.H., P.O.OBYAPEHKO, un:k. H.A.PBITOBA, nn:k. (000«CKU®», r.MockBa)

PackpsbiTHe 1edopMALHOHHBIX HIBOB B CTeHAX 3AaHUI M3 CHJIMKATHOr0 KMpnHuya ..10

TIpuBeneHbI pe3yabTaThl pacueTa IIMPUHBI PACKPHITUS Je(hOPMAIIMOHHBIX IIIBOB B CTEHAX W3 CHJIMKATHOTO KMPIIHYa B PA3JIMYHBIX KIMMAaTHYECKUX 30HAX U CPABHEHUE UX C
TAaKHUMH K€ B CTECHAX U3 KEPaAaMHUIECKOI'0 KUpruia.

KiioueBble ¢j10Ba: CTeHA, KUPINY, TEMIIEPATypa, 1eHOPMAIOHHBIH 1IOB.

UDC 624.041.539.4. Vishnyakov Yu.V., Ovcharenko R.O., Rytova I.A. Opening of control joints in buildings walls made of calcium-silicate brick

The paper presents calculation results of width of opening of control joints in walls made of calcium silicate brick for various climatic zones. Results are compared with ones for walls made
of ceramic brick.

Key words: wall, brick, temperature, control joint.



B.P.TPOCMAH, nn:x. (MI'CY-HHY, r.Mocksa).

HeocecumMeTpHyHbIe 32Ja41 CTATUKH U KO1e0aHHIH KPYIJIbIX OPTOTPONHBIX H H30TPONHBIX IIACTHH ..14

B craTbe nomyueHsl TOuHbIE aHATUTHYIECKHE PELICHHS 3a/]a4 pacueTa KPyIJIbIX OPTOTPOIHBIX M U30TPOMHBIX IIACTHH, JIEKAIIUX Ha YIPYrOM OCHOBaHUH, CBOMCTBA KOTOPOTO
OIHMCHIBAIOTCS MOZIEIBbI0 BUHKIIEpa, pH JeHCTBUM HA HUX LUKINYECKH-CHMMETPHYHBIX HArPy30K, H3MEHSIOIIMXCS [0 3aKOHY (o sin m0 umu qo cos mo (m=2,3,...). M3y4atorcs Takxke
BOIIPOCHI CcOOCTBEHHBIX KOJIeOaHMi KPYTJIIBIX OPTOTPOITHBIX XU U30TPOITHBIX TVIACTUH C M >2 Y3JIOBBIMHA JUaMETPaMH. [lII}I TIOJTyYE€HUA peH.[eHl/Iﬁ HCIIOJIB3YETCA YPaBHECHHUE Hunbcena.
PeSyIILTaTH TIPpEACTaBJICHEI B ¢yHKI.IPI}IX Beccens. YCTaHOBJ'IeHO, YTO IPHU HEKOTOPHIX 3HAYCHUAX ITapaMETPOB HHUITMHAPHUICCKUX (byHKLH/[I:[ HalJIeHHbIE pemeHus pacnagarTcsa Ha
DJIEMECHTApPHBIC.

Ki1roueBble ¢J10Ba: Kpyrible OPTOTPOITHEIC M H30TPOMHBIE IIIACTHHEI, YIIPYroe OCHOBaHUE, MOJENs BuHKIepa, y3moBsie AuaMetpsl, GyHkimn beccenst.

UDC 624.073. Grosman V.R. Nonsymmetric problems of statics and vibration of circular orthotropic and isotropic plates

The paper gives exact analytical solutions for problem of analysis of circular orthotropic and isotropic plates, resting on Winkler‘s elastic foundation and subjected to an action of cyclic —
symmetric loads, varying according to the laws g0sinm6 or g0cosm6 (m = 2,3,...). The problems of circular orthotropic and isotropic plates natural vibrations with m > 2 nodal diameters.
For receiving of solutions. Nielsen‘s equation is used. The obtained results are given in Bessel functions. It was determined that for certain values of cylindrical functions parameters the
solutions are decomposed in elementary ones.

Key words: circularorthotropic and isotropic plates, elastic foundation,Winkler’s model, nodal diameters, the Bessel functions.

H.H.FAﬁﬂHCYPOB, A.T.H. 0apod., 'M. KPABUEHKO, k.1.1., 1o11., HA.CABEJIBEBA, un:k. (PocToBckHii rocy1apcTBeHHblIi CTPOUTE/IbHBINA YHHBEPCUTET)
KoneuHo-3/ieMeHTHOe Mo/leJITMPOBAHHE YNIPYTOIJIACTHYECKOro H3ruda cTajibHbIX 0aJI0K ¢ HCIO0Ib30BAHHEM CTeP:KHEBbIX KOHEUHbIX 3J1eMEHTOB ..17

Pa3pa60TaHa METOJMKA YUCIICHHOI'O pacueTa Hecymeﬁ CIIOCOOHOCTH CTAIbHBIX 0AJIOK C y4yeToM (1)1/131/[‘{601(01‘/‘[ HEJIMHEHHOCTH Marepualia ¢ UCI0JIb30BaHUEM CTEPIKHEBBIX KOHCYHBIX
DJIEMEHTOB JIBYX THUIIOB — OOBIYHBIX JBYXY3JIOBBIX, BOCIPHHUMAIOIINUX TOJIBKO HHHGﬁHO-pryFHe )Jed)opMam/m 1 KOPOTKHUX CTep)l(Heﬁ BCTaBOK C IIOCJIOMHBIM BBIYUCICHHEM ae(bopMauMﬁ B
COYCTaHHUH C npouenypoﬁ IIPOBEPKH Ha IJIACTHYECKUH OTKIIMK Marepuaja. Pe3yJ‘ILTaTI>I BBIYUCIIUTEIIBHBIX 9KCIICPUMEHTOB CPAaBHUBAJIUCH C aHAITUTUICCKUMH PEIICHUAMA U JaHHBIMH,
MOJTy4eHHBIMH € TIoMoIbio komiuiekca ANSYS ¢ npumenenneM aByxysinoBoro ainemeHta BEAM23. TlonydeHo yJ0BIeTBOPUTENIBHOE COBIIAJICHUE PE3YIIbTATOB I10 TPE/ICIbHON Harpys3Ke.
KiioueBble cjioBa: METOJ| KOHEYHBIX JIEMEHTOB, U3rHO 6ajIoK, TEOPHs MaJbIX YIPYroIacTUYECKUX AedopMaruii, BepudHKaLis IpOrpaMMHOro 06eceyeHusl.

UDC 539.3. Guyjourov P.P., Kravchenko G.M., Saveleva N.A. Finite element modelling of elastoplastic bending of teel beams using rod finite elements

There has been developed a method for numerical calculations of bearing capacity of steel beams taking into account physical nonlinearity of a material using rod finite elements of two
types — common two nodal elements perceiving only linear elastic deformations, and short core inserts with layer specific calculation of deformations and short rod inserts with layerwise
calculation of deformations combined with verification procedure for plastic response of the material. The results of numerical experiments were compared with analytical solutions and
data obtained using ANSY'S using two nodal element BEAM23. A satisfactory agreement of the results for limit load was shown.

Key words: finite elements method, bending beam, theory of low elastoplastic deformations, software verification.

A.C.AEXTSPD, a.1.1.,npod. (HaumuonaapbHbIii TPAHCIIOPTHBIN yHUBepcuTeT, r.Kues)

Kecrkomiacruueckoe 1eopMHPOBAHUE NOJIOT0ii 060/104KH .23

Z[J'[SI BBIITYKJIBIX ITOJIOTHUX 0005104€eK C ’I‘paHCJTHLII/IOHHOﬁ CpCHHHHOﬁ TIOBEPXHOCTBIO PACCMOTPEH IIPOIIECC KECTKOITACTUICCKOTr o HC(i]OpMI/lpOBaHI/IH ITOCJIE NOCTHXKCHHUS IPEACIBHOTO
COCTOSHUA. 1'[01<a3aH0, 9TO B COOTBETCTBUHU C IIPEANOIOKECHUEM A.P. P)KaH]/l]_[LIHa Ha [[C(i)OpMaHHOHHLIX KPUBBIX 06Hapy)KI/IBaCTC${ TOYKa MUHUMYMa, 3a KOTOpOfI BO3MOXHO YITPOYHCHHUEC.
HpI/IBC[[CHLI TIPUMEPHIL. Oﬁcy)KZ[a}OTCﬂ pasnnuus B I[e(i]opMHpOBaHI/IH 0005104€eK 13 PaBHOCOMPOTHUBJIAIOIICTOCA U U3 «3HAKOTYBCTBUTCIIBHOI'O» MaT€pHaa B 3aBUCUMOCTH OT cnoco6a
3aKpCIJICHUS KOHTYpa.

KirroueBble cijioBa: nosorast 000104Ka, )KeCTKOIUIACTHYECKHE 1e()OPMUPOBAHUE, YIIPOUHEHHE.

UDC 642.04: 539.376. Dekhtyar A.S. Rigid plastic deformation of shallow shell

An object of investigation are shallow thin shells of constant thickness. Material of shells — ideal rigid plastic with the same and with different yield limits in tension and in compression. The process of
deformation of such shells after achievement of limit equilibrium is considered. It is shown that the point of minimum can be found on deformation curves in accordance with former A.R. Rhzanitsyn
supposition Examples are presented. Influencing of fixing of contour are discussed.

Key words: shallow shell Rigid —plastic deformation.

JlMHAMUYECKHE PacyeThl

M.B.CYXOTEPHH, a.1.H., gou. (I'YMP® um.aamupana C.0.Maxkaposa, r.Cankt-Iletepoypr)

Co0cTBenHbIe KOJIe0aHHsI MPSAMOYT0JIbHON KOHCOILHOI MIACTHHBI .26

TIpeuioxeH TOUHBII aHATIMTUYECKUIT CIOCO0 PEIICHHUS 3a/1a41, CBOJISIIHI IPoOIeMy K OECKOHEUHOH cHCTeMe JIMHEHHBIX anreOpandeckuxX ypaBHEHHH OTHOCUTEIBHO KOI(GGHUIIMEHTOB ABYX
FI/I]'[Cp6OJ'[O-TpI/IFOHOMeTpI/I‘-ICCKI/IX psa0B U BCIIOMOTATEIBHOM Q)YHKHHI/I. Beckoneunas cucrema npeoGpa3OBaHa K OZ[HOﬁ MOCJICI0OBATCIBHOCTH KO3¢J(1)I/IHHCHTOB, KOTOpas ABJIACTCA
OIIH()pOIIHOﬁ U pemacTCs UTCPaiMOHHBIM METOAOM YHUCICHHO. B kauectBe npumepa HaﬁZ[CHbI TIEPBBIC TPU COOCTBEHHBIE YaCTOTHI KBaZ[paTHOﬁ TUTAaCTUHBI TP CUMMETPHUYIHBIX KOJIcOaHUAX
OTHOCHUTCIIBHO OCH, HCpHeHZ[HKyHS{pHOﬁ 3aJ€CJIKE, U MMOJTYICHBI I‘pa(imqecrm COOTBETCTBYIOIIHEC q)OPMBL O6Cy)KZ[a€TCH BOITPOC O PE30HAHCHBIX YacTOTaX.

KirroueBble ¢j10Ba: psiMOYroJibHasi KOHCOJIbHAS TUIACTHHA, COOCTBEHHBIE YaCTOThI KOJIeOaHHH.

UDC 539.3:624.044.2. Sukhoterin M.V. The natural oscillation of rectangular cantilever plate

Proposed an exact analytical method of solving the problem, which reduces the problem to the infinite system of linear algebraic equations for the coefficients of two hyperbolic trigonometric series and
support function. Infinite system is converted to a sequence of coefficients, which is uniform and is solved by an iterative method for numerically. As an example, to found the first three eigenfrequency
of a square plate with symmetric oscillations relative to the axis perpendicular sealing, and obtained graphically the appropriate forms. We discuss the question of resonant frequencies.

Key words: rectangular cantilever plate, natural frequencies.

Pacuers! Ha ycTOHYMBOCTD

10.1.JOPOI'OB, k.T.H. (Puaunaa MOU (HUY) B r.Bosrkckom)

TloTepst ycTOHYNBOCTH TOPH30HTAILHOTO CTEPKHS ¢ TPY30M M YNIPYroii onopoii mo cepeauxe ..31

Hccenenyercs motepst yCTOIYMBOCTH YIIPYroro ropH30HTAIBHOTO CTEPXKHS € YIIPYroil onopoit i rpy3om nocpenuHe. CTepKeHb IapHUPHO 3aKPETUICH Ha KOHI[AX. 3a/1a4ya pemaeTcs B
JIMHEApU30BaHHOM MOCTAHOBKE, KOraa B Au(depeHnnan-HOoM ypaBHeHHN H3riba KpUBU3HA OCH CTEPIKHS 3aMEHSIETCsl BTOPO MPOM3BOAHOM OT ¢ yHKIMu nporuda. M3BecTHO, 4TO pelieHne
KpaeBoit 3a/1a4u [1s1 JIMHeitHoro 1 GpepeHnaIbHOro ypaBHeH s IPOAOIBHOT0 N3rHba MoIydaeTcs ONpe/ieIeHHbIM JIUIIb 10 HeU3BECTHOr0 K03 hHIlieHTa, KOTOPBIH He MOXKET OBITh
OIPEIICIICH U3 IT'PaHUIHBIX yCHOBHﬁ. 910 JCJIaCT HEBO3MOXKHBIM Y4€T HOTeHLII/IaJTBHOﬁ OHEPIruM, Kak caMoro CTEpKHs, TaK U rpysa ¢ OHOPOﬁ. )1}'[?[ onpeacsIeHnus HEU3BECTHOIO MHOXKHUTEIIS
TIPUMEHSCTCS JOIMTOJIHHUTCIBHOE U30IIEPUMETPHICCKOE YCIIOBUE, BBIPAXKAKOIIEEC ITOCTOAHCTBO JUTUHBI OCH CTEPXKHS IIPH u3ruoe.

Ki1ioueBble ¢j10Ba: yCTOHYHMBOCTH TOPU3OHTANIBHOTO CTEPIKHS, H30IEPUMETPUYECKOE YCIOBHE, YIPYTrast OIopa, MoTeps YCTOHYMBOCTH.

UDC 539.384.4. Dorogov Yu.l. Stability loss of horizontal bar with load and elastic support in the centre

The author researches stability loss of elastic horizontal bar with elastic support and load in the centre. The bar is hingedly supported at ends. The problem is solved for linearized definition when
curvature of shaft axle is replaced by second derivative of bending function for differential equation of bending.

Key words: stability of horizontal bar, isoperimetric conditions, elastic support, stability loss.

CelicMIUecKie pacyeTsl

B.A.KOTJISIPEBCKHIA, A.1T.H. qmpod. (HOLI U3C MI'TY, r.MockBa)

Pacyer HajiesKHOCTH ceiicMOCTOIKOCTH cOOpYy:KeHui ..40

U3noxenst METOABI K aJITOPUTMBI OIIPEACIICHUA HaICKHOCTU CEMCMOCTOMKOCTH coopy)icepmﬁ C HUCITOJIb30BAHUEM JIJIsA BOS}leﬁCTBMﬁ u Hanpsmcennifr OJIHOMepHOﬁ Hopmam,noﬁ (I)yHKLIHPL
2]_]'[}{ YHOPYromiIaCTHICCKUX CUCTEM ITOJIara€Tcs HaJIMIUE TOIMYCTUMOIO JUara3oHa IIaCcTUHYCCKUX uetbopMaunﬁ 1 NIPUMEHECHA IPOCTas IMOATOHKA K HOPMaJIbHOMY pPacClpeaCICHUIO. 21}]5{
YOPYro-Xpymnkux CUCTEM U HCBO3MOXKHOCTH Ha3HAYCHUS JOIIYCTUMOI'O JUarasoHa noape)lczle}mﬁ TIPUMEHEH METOX CTATUCTHICCKOI'0 MOACITUPOBAHUA }IeﬁCTBHeM TECHECPUPOBAHHBIM
aHcam0JieM CHHTE3MPOBaHHBIX akceneporpaMm. HanekHOCTh celicMOCTOMKOCTH OLIEHUBAETCS 110 TPAHHIAM MepeKphITHs QYHKIHNI MIOTHOCTEH pacrpe/ielleHuii HanpsHKEeHNH B
COOPY)XCHHUH U [TapaMeTpa MPOYHOCTH MaTepuana. JlaHbl IPUMepBI pacuyeTa HaASKHOCTH CEHCMOCTORKOCTH K 7-0a/UIbHbIM BO3JACHCTBUSIM METAIUINYECKOH M JKENe300€TOHHOH BHICOKHX
MPOMBIIIICHHBIX JBIMOBBIX TPYO.

KitroueBble ¢/10Ba: HAJIOKHOCTH CEHICMOCTOHKOCTH, OJTHOMEpHasi HOpMaJlbHas (yHKIIUS.

UDC 699.841. Kotlyarevsky V.A. Reliability calculation of construction seismic stability

Methods and algorithms of definition of reliability of seismic stability of structures with the use of impacts and stresses the univariate normal function. For elastic plastic systems relies presence of the
valid range of plastic deformations and applied a simple adjustment to the normal distribution. For elastic fragile systems and inability destination acceptable range of damage was applied the method of
statistical modeling action generated ensemble synthesized accelerograms. Reliability of seismic stability is assessed on the limits of the overlapping functions of the densities of distributions stresses in
the structure and strength parameters of the material. Examples of calculation are given reliability of seismic resistance to 7 ballroom effects of metal and reinforced concrete of high industrial chimneys.
Key words: reliability of seismic stability, univariate normal function.

A B.®UJIUMOHOB, nayunsiii corpyanuk (PI'BYH HuctutyT aBTroMaTn3anuu npoextuposanusi PAH, r. MockBa)

YueT HeHalileHHBIX (POPM COOCTBEHHBIX Ko0J1e0aHUIi IPH pacyeTe peaKIUHU 31aHHI U COOPY:KeHUi Ha ceiicMHUYecKHe Bo3eiicTBuA .46

PazpaboTana MeToanKa NIPHOIMKESHHOTO ydeTa HeHallIeHHBIX HJIM OTOPOLICHHBIX (JOPM COOCTBEHHBIX KOJIEOaHMIl, KOTOPYIO MOXKHO HCIIOIB30BAaTh IIPH PacueTe Peakliuu
COOPY)KEHHH Ha CEHCMHYECKUE BO3ICHCTBUS KaK JIMHEHHO-CIEKTPAILHBIM METO/IOM, TaK | IPH PA3JI0KEHUH 1O (popMaM cOOCTBEHHBIX KOJICOaHUIi BO BpeMEHHOW 00acTu 0e3
MOIM(HUKALMU UCIIONB3YEMBIX aITOPUTMOB. MeTo/HKa pean3oBana aBTopoM B nporpaMmmuoM komiuiekce STARK ES u noctynHa st MaccoBoro npumenenus. IlpuBeneHst
HPUMEpPBI PACUETOB TSI TECTOBBIX MOJIeNCil U MOJieNell pealbHBIX CTPOUTEIbHBIX 0OBEKTOB.

KiioueBble cj10Ba: ceificMuueckuii anaaus, GopMbl M 4aCTOThI COOCTBEHHBIX KoseOanuii, 000011IeHHas IPoOieMa COOCTBEHHBIX 3HAYCHUH, JIMHEHHO -CTIICKTPaIbHBIA METOJI, pacueT BO BPEMEHHO
obmacTH.

UDC 51 74. Filimonov A.V. Accounting of missing forms of selfoscillations for calculation of buildings and structures reaction under effects of earthquake

Key words: seismic analysis, forms and frequencies of self oscillations, generalized problem of eigenvalue, linear and spectral method, calculation in temporary realm.



Teopus ontuMuzanun

I'.T.BYJIBIYEB, a.1.H.,npod. (MI'TY, MUPIA, r.MockBa)

OnTumusanust nepgopupoBaHus H3OTPONHBIX MJIACTHH N0 AHHAMUYECKOii MpoYHoCcTH ..54

AHaNM3UPYIOTCS PE3yAbTAThl YUCICHHOTO MOJICTMPOBAHUS JUHAMUYECKOTO Pa3pyLICHHs TOHKHUX (TJIOCKOHAMPSDKECHHBIX) M TOJICTBIX M30TPOIHBIX YIPYTro/BsI3KOIUIACTUYECKUX
nepdOpUPOBAHHBIX IIIACTUH MPSIMOYTOJIBHOIO CEYCHHMS MPH 33JaHHOM 00beMe ocTaToyHoi Macchl. Koo duument Ilyaccona maTepuana acTuHeL, a Takke hopma, pa3mepsl,
KOJIMYECTBO U PACIIOJI0KEHHUE OTBEPCTUH B INIACTHHE MOT'YT MEHATHCS. 1J1si MOIEIMPOBaHUS HCIIOJIB3YETCS METO POCTPAHCTBEHHBIX XapaKTEPUCTHK.

KiroueBble €J10Ba: YHCICHHOE MOZCIMPOBAHHE, AMHAMHKA, PA3pyLICHHE.

A.C.MAPYTSH, k.T.H., npod. (Ceepo-KaBkasckuii dpenepanbnbliii ynusepcurer (puinan B r.lIaruropcke))

OnTuMHu3aNMsi MHHEMAJIBHBIX BBICOT CTPONMILHBIX H MEPEKPECTHBIX CTAJIBHBIX (pepMm, BI0uas Tuna «IIsTuropex» ..60

JUi1s CTPONMIIBHBIX CTATBHBIX ()epM HPUBEACHBI MUHUMAJIbHBIC (HAUMEHBILNE) APAMETPhI BHICOTHI, IOIyCTHMbIE U3 YCIOBUS jKeCTKOCTH. ITo MX mpuMepy ¢ CIONb30BaHHEM
0aJIOUHBIX aHAJIOTOB IIOJTy4eHbI 3HAYCHHSI MUHUMAJIbHBIX BBICOT KOHTYPHBIX, CPEIHUX U IIPOMEXYTOUHBIX (hepM NEepeKPecTHhIX cicTeM. [Toka3aHo, 4To MUHHMAbHAas BBICOTA Y
CTPONMIBHBIX (hepM OobIle, 4eM y KOHTYPHBIX; Y KOHTYPHBIX (hepM OOIIbIIIe, YeM Y CpPeHHX; Y CpeqHUX (epM OoIblle, 4eM y IPOMEXYTOUHBIX. PacueTHbIe mapaMeTphl
CPEAHMX U IPOMEXKYTOUHBIX (hepM C IIPUEMIIEMO CXOAUMOCTBIO MOJIyYEHBI €IIe Pa3 IIPH y4eTe HTOrOB ONTHMAIBHOIO IIPOSKTUPOBAHHS MIEPEKPHITHI U3 IIEPEKPECTHBIX 0aIOK B
YCIIOBHUSIX OHW)KEHHOM CTPOUTENBbHO BhICOTH. OO0CHOBaHA MUHUMAIIbHAS BHICOTA MIEPEKPECTHBIX (hepM C KOINYECTBOM sTYEEK MOSICHBIX CeTOK 2X2 1 3X3, COCTaBIAONIAs B
Moayisax (670Kkax) MOKpeITHI (IepekpbiTuit) Tuna «Isturopeky» 1/20 ux nponera. BelsBnena nepceKTHBHOCTD KECTKOTO CONPSDKEHUS KOHTYPHEIX (hepM ¢ YITIOBBIMH V-
00pa3HBIMHU KOJIOHHAMU [/l HUBEIMPOBAHUS PA3HULIBI MUHUMAJIBHBIX BBICOT 3THX M BHYTPEHHHUX (hepM, KOTOpast IPU MAPHUPHOM OHMPAHHH U KOJIMYECTBE SYECK IOSACHBIX
ceTok 4x4 u 6onee nNpUOIIIKAETCS K TPOSKPATHON BEJTHUYKHE.

KiioueBble cj10Ba: CTPOIMIbHBIE CTANIbHBIC GepMbI, JIErKHE METAINYECKHE KOHCTPYKIIIH, TIEPEKPECTHBIC CTaIbHbIC (epMBbI, ONITHMU3ALMS, MUHUMAIbHAs BHICOTA.

UDC 624.072.2. Marutyan A.S. Optimization of minimal heights of transverse and cross steel bents including Pyatigorsk type

Key words: transverse steel bent, lightweight metal construction, cross steel bent, optimization, minimal height.

Hopmuposanune
H.A.IIOMOB, k.1.H., H.B.JIEBEJIEBA, k.1.H. (OAOHUI«CTtponteiabcreon-lIHUUCK um.B.A.Kyuepenko)

M3menenune Ne 1 k CIT 20.13330.2011 «Harpy3ku u Bo3eiicTBUsI», aKTyaJu3upoBanHoii pexakuun CHull 2.01.07785% ..67

Csox npasui CIT120.13330.2011 «Harpy3ku u Bo3nelcTBIs», akTyanusupoBanHas peaakims CHull 2.01.07-85* «Harpy3sku u Bo3aeiicTBus», pa3paboTtaHa Ha OCHOBE
neiictByromux CHull 2.01.07-85* (131.2003 r.),c ydueroM ombiTa npuMeHeHus paree noarorosiaeHunoro OAO «HUL «CrpoutensctBoy CTO 36554501-015-2008 «Harpysku u
BO3JIEHCTBHS», COOTBETCTBYIOIIHX IIOIXON0B M MeToauk EBpokona 1 n apyrux 3apyoexxHsrx HopM. [IpencraBieHs! OCHOBHBIE H3MEHEHUS], CBA3aHHBIE C IIEPECMOTPOM
HEKOTOPBIX pa3nesnoB u nosioxeHuid CII, ¢ BBEICHHBIMU JOTIOIHEHUSMH U MOIPABKAMH, a TAK)KE HOBBIE IOJIOXKEHHUS1, KOTOPBIE PEIUIOKEHBI U1 00CYKICHUS B CBA3H C
noaroroskoi M3menenust Nel k Hacrostum CIT.

KirroueBble cjioBa: CBOJ IIpaBuil, HArpy3Ka, BO3/IEHCTBHE, HOPMBI IIPOCKTHPOBAHMU, CHETOBasl HAarpy3Ka, BETPOBasi Harpys3Ka, BeC CHEroBOI0 IIOKPOBA, HOPMATHBHOE 3HAUYCHUE HATrPY3KHU, aBapuiiHoe
BO3ICUCTBUE.

UDC 624.042.1. Popov N.A., Lebedeva I.V. Revision Nel to 20.13330.2011 “Loads - actions” Building Codes of actualized redaction of the acting building Codes 2.01.07-85*

Building Codes 20.13330.2011 “Loads - actions” are developed as actualized redaction of the acting building Codes SNiP 2.01.07 85* with account of additional regulations of STO 36554501 015 2008
“Loads - actions”, corresponding principles of Eurocode 1and other foreign building codes. New approaches, additions and corrections are presented in the paper in connection with development and
discussion of Amendment1 to above mentioned building codes SP 20.13330.2011 and revision of some its separate sections and statements.

Key words: set of rules, load, action, codes of design, snow load, wind loading, weight of snow cover, normative value of load, emergency action.

AMN.INIPUTBIKUH, n.1.1., 1.E KUPUJUIOB, nnx. (KaanuHuHrpaackuii rocy1apcTBeHHbINH TeXHHUeCKHii yHuBepcuTeT, r.Kajiununrpan)

Conocraurenbnblii anaans Tpedosanmnii CHull n EBpokoaa 3 k MecTHO# ycToifunBocTH 6a10K ¢ rudKoii crenkoii ..70

Amnamuzupyrorest tpedosanus CHull u EBpokoza 3 k MECTHOH YCTOHYMBOCTH IIAPHUPHO ONEPTOi Oanku ¢ TMOKOM CTEHKOM, I0/IBEP)KEHHON ICHCTBUIO PABHOMEPHO
pacnpezneneHHON Harpy3ku. Onpenensiercs CTeNeHb PACX0XKICHHS B BeIMINHAX KPHTHIECKNX KacaTeNbHbIX HanpspkeHnil. CooTBeTCTBUE TPeOOBaHUH (paKTHISCKUM 3HAUCHHUSIM
KPUTHYECKHUX HArpy30K IPOBEPAETCs pacdeTaMU METOJIOM KOHEYHBIX JIEMEHTOB. YKa3aHbl IPUUMHBI HEKOTOPOTO PACX0XKIECHUS B BEIMYMHAX KPUTHYECKUX HArpy3oK,
omnpezensembix no Hopmam u no MKD. IlpeioxkeHna KOppeKTHPOBKA PACUETHON 3aBUCUMOCTH.

KirroueBble cj10Ba: ycTOHYMBOCTD, Oajika ¢ THOKOM CTeHKO#, pebpa sxxectkoctd, MKD, mapHupHOe onupaHue, pacipeielieHHas Harpy3Ka, KacaTeIbHble HAIPSHKEH Usl, CTPOMTEIbHbIE HOPMBI.

UDC 624.072.014.2. Pritykin A.1., Kirillov I.E. Comparative analysis of Construction Norms - Regulations and Eurocode 3 requirements for local stability of beams with flexible wall

Key words: stability, beam with flexible wall, webbings, finite element method, hinged support, distributed load, shear stress, building norms.

N 3 3a 2014ron

PacueTsl Ha IIPOYHOCTH

E.B.KOPEHEBA, a.1.1., npo¢., B.P.'POCMAH, nu:x. (HUY-MI'CY, r.MockBa).

Pacuer Kko/Ib1EBOI MIMTHLI NEPeMEHHOH TOIIHHBI TPH JIeiiCTBHH HA Hee CI0KHBIX He0CeCHMMEeTPHYHBIX HATPY30K .2

M3yuaercst HeocecuMMeTpHYHas JeopManust KOJIbLEBOH OPTOTPOITHOM IIHTHI PaHaIbHO-IEPEMEHHOM TONIIMHBIL, JIeXKAalleil Ha yIpyroM OCHOBaHHH, CBOHCTBA KOTOPOTO OMMCHIBAIOTCS
Mozienbio Bunkiiepa. Ha nimTy onupaeTcst BBILIECTOSIAs KOHCTPYKLUS, IPEACTABIISIONAst COOO0i KOHMYECKYIO HIIM LHINHAPUUECKYIO 000/104Ky. BhiiecTosias KOHCTPYKIHs OITHPAeTCst
Ha PACIOJI0KEHHYIO HIKE IINTY JIMOO MOIHOCTBIO BJIOJIb OKPY)KHOCTH, HE COBIIAJAIONICH C KOHTYPOM, MO0 MOCPEACTBOM OIOpP, KOTOPBIC PACCMATPHBAIOTCS KAK TOYEUHBIC WM TaKue,
MPOCKIINN KOTOPBIX B IUIAHE IPEACTAaBIAIOT coboit JAYTA OKPY>KHOCTH WA KPYT'OBBIC ITPSIMOYT OJIbBHUKH. I[J'IS{ TIOJTy9CHU A pemel—mﬁ TIOCTPOCHBI d)yHKLIHH KO]JJH, OITPEACIICHBI Q)yHKHHH
BJIMAHUSA. HCHOHLSy}OTCS{ CBOMCTBa onpe;{enHTeneﬁ Bar—mepMOHua. Pemienns TIOJTy4CHBI B 3aMKHYTOM BHJIE.

KurioueBble ¢j10Ba: KOJIbLEBas OPTOTPOINHAs IUINTA, YIPYTOe OCHOBAHUE, BBILIECTOS A KOHCTPYKIHS, TOYCUHbIE OTOPHI.

UDC 624.073. Koreneva E.B., Grosman V.R. Analysis of ring foundation plate connected with the upper construction

Unsymmetric bending of ring orthotropic plate with radially varying thickness, resting on an elastic subgrade is under study. The properties of the subgrade are described by Winkler’s
model. The upper construction having a form of conic or cylindrical shell rests on the foundation plate. The following kinds of connection of the plate with the upper construction are under
study: continuous circumference non-coinciding with the contour, point supports, arcs of a circle, circular rectangulars. For receiving of the solution Cauchy functions and influence
functions are obtained. The properties of Wandermond’s determinants are used. The results are given in the closed forms.

Key words: ring orthotropic plate, elastic basis, upper construction,point supports.

B.A.KOTJSAPEBCKHW, 1.7.1., npod., 3ac.1. 1esiTesib HayKn U Texuukn PCOCP (HOLl UC MI'TY um.H.3.Baymana).

JKcnpecc-THATHOCTHKA POYHOCTH COOPY KeHWii .8

U3n0xeHsl METOABI TUAarHOCTHUKH CKPBITBIX I[e(beKTOB OKCIUTyaTUPYEMBIX CTPOUTEIIBHBIX 00BEKTOB 110 U3MEHEHHIO OT TIPOCKTHBIX UX YaCTOTHBIX XapaKTEPUCTHK ITPU Bn6paum{x,
BO36y)KL[aeMI>IX YAapHbBIMHA, 1E€TCPMHUHHUPOBAHHBIMH, CHy‘[aﬁHBIMH WJIA TApMOHUYCCKUMU B03HeﬁCTBHﬂMH. W3HoC 1 ocTaro4HbIe TTapaMeTpsI IPOYHOCTH YCTAaHABINBAKOT 10 OTHOILICHUIO
KBaZIpaToOB 4aCTOT Ha I'paHUIaX pacCMaTpuBacMOro BpEMEHHOI'O HHTEpBaJIa. OcobeHHoCcTH BH6paLIHOHHO]7[ JAUArHOCTUKH CTPOUTEIIBHBIX 00BEKTOB — OOJIBIIas Macca, KpyIHbIe Fa6ap]/ITBI,
JiehopMalMoHHas MOAATIMBOCTh OCHOBAHHH, CJIOXKHOCTh BUOPAIIMOHHOTO HATPYKEHHs — TPEOYIOT IPUMEHEHHS CIICIMATbHbBIX CPEACTB KOPPEKIMH PErUCTPUPYeMOil HH(POPMALIUH.
KiioueBsle cioBa: BI/IGP&HPIOHHEU{ JNAarHoCTHKa, IMIPOYHOCTb, CCﬁCMOCTOﬁKOCTL, BBICOTHBIC 06LCKTLI, ElMl'lJ'IPlTyZlHI:Iﬁ YaCTOTHBIHM CIIEKTp, YAapHbIC BO3£[BﬁCTBPlﬂ, BETPOBBIC HArpy3KH, HBCTaHPlOHapHLII)’I
nporece, npsiMoe U oopaTtHoe npeodpasosanue Pypbe, MeTo ObicTporo npeodpazoBanus Oypse BIID.

UDC 699.841. Kotlyarevsky V.A. Express diagnostics of durability of constructions

Outlines the methods of diagnostics of latent defects maintained building objects by a change from the design of their characteristics if the vibration excited by shock, deterministic and
random or harmonic effects. Depreciation and residual strength parameters set against the squares of the frequencies on the borders of the considered time interval. Features of vibration
diagnostics of construction of objects, — a large mass, large dimensions, deformation plasticity of the grounds of the complexity of vibration loading,— require the use of special means of
correction of recorded information.

Key words: vibration diagnostics, resistance, earthquake resistance, high objects, the amplitude-frequency spectrum, impact, wind loads, transient, direct and inverse Fourier transform
method FFT fast Fourier transform.

H.B.KYITYHUKOBA, k.1.H., 1011. (TAOY BIIO AcTpaxancKoro nH:keHepHO-CTPOHTEJILHOIr0 HHCTHTYTA).

Yuer caABuroBbIX AeopMalmii CBAiHBIX GYyHIAMEHTOB ¢ YCHIHBAIOIMIMMH djIeMenTamu .17

TToka3zaHbl H3MEHEHHS B pa6o’re CBaHBIX d)yH}laMeHTOB, BOCIHPUHUMAKOIINUX F'OPU30HTAJIBHYIO COCPEJOTOYCHHYIO HArpy3Ky B HHHeﬁHO-lle(i)OpMMpyeMOM OCHOBaHHWH C YYC€TOM CIABUT'OBBIX
ﬂed)opmaunﬁ ¥ 6e3 Hux. Beimonnen CpaBHHTeHLHHﬁ aHaJIu3 pa60TBI 0a3oBoit MOJICJIN CBau U CBau C COBMECTHBIMH YIIUPEHUAMH Ha BEPXY U Ha KOHIIEC MPU IT'OPU30HTAJIBHOM Harpy>X€HUH B
HHHeﬁHO-}Ie(bOpMpreMOM OCHOBAaHHH C YYCTOM CIABHTA U 0e3 Hero. PeSyIILTaTLI TCOPETHICCKUX U OKCIIEPUMEHTAJIBHBIX HCCHE}IOBaHHﬁ TIOATBEPKIACHBI C ITOMOIIBIO YUCJICHHOT'O U3YYCHUA
Ha OCHOBE PEIICHHUsI METOJIOM KOHEUHBIX HJIEMEHTOB B cicteMe npernoctiporieccopa FEMAP ¢ pemarenem NE/NASTRAN.

Kunrouesrble ciioBa: CBasd, TPYHT, HWHCﬁHO-Jqu)OpMI/IpyCMOC OCHOBaHHE, TOPU30HTAJIBHOC HAarpy>K€HUE, CABUTOBBIC }]ecbopmaunn, OKCIIEPUMEHT, CBaMHBIA cpynuamen'r C KOHIIEBBIMHU U ITOBEPXHOCTHBIMH
YUIUPEHUSIMU.

UDC 692.115; 624.15. Kupchikova N.V. Accounting for shear deformation pile foundations with reinforcing elements

The studies show changes in the pile foundations , perceiving a horizontal concentrated load in a linearly deformable foundation considering shear deformation without them. A comparative
analysis of the basic model piles and piles with a broadening of the joint at the top and at the end with a horizontal loading in linearly deformable foundation , taking into account the shift
without it. The results of theoretical and experimental studies are confirmed by numerical study based on the finite element solution in the system prepostprotsessor FEMAP solver NE /
NASTRAN.

Key words: pile, soil, linearly deformable base, horizontal loading, shear deformation experiment, the pile foundation and surface terminated broadenings.



N.A.TACKHH, un:k. (Ypaiabckuii rocy1apcTBeHHbI YHHBEPCUTET MyTeii coobienus,r.Exatepunoypr).

HccnenoBanue ycuiIuii B MepUIHOHAIBHBIX CTEP:KHSAX MOJIOTHX CeTYATBIX KYNOJIOB ..23

PaccMoTpeH MaTeMaTHYECKU MOIXO/ K M3yUCHHIO YCUITHI B MEPUIMOHANIBHBIX peOpax MOJIOTHX CETYATHIX KYMOJIOB U3 KJICEHOH apMHUPOBAHHOM APEBECHHBI Pa3HBIX
KOHCTPYKTHBHBIX PEIICHHH (YHCICHHBIH dKCIIepuMeHT). Pa3paboTan 1 cMoaenupoBaH (paKTOPHBIH KCIEPHMEHT THIA 34, IPU KOTOPOM H3yJalllCh BHYTPEHHUE YCHUIIUS B
CTEPIKHSX KyIOJIa OT BO3JCHCTBHSA TPEX BUJIOB HATPY3KH — CHETOBON CHMMETPUYHON 1 HECHMMETPHYHOM, cocpeoToueHHOH. M3ydanock BlIusHUE ciieayomuX GaKTopoB:
pa3Mepbl TPEYTOJIBbHBIX SYEeK, Pa3MEpPhI MONEPEYHOr0 CEUCHHSI OCHOBHBIX pedep, TOJIINHA HACTHIIA, YTOJl MEX/y BEPTHKAIbHOMN OChIO Kyrona 1 pedpom. B pesynbrare
OKCIEPUMEHTA ObLIH TIOJTY9Y€HBI IIOJIMHOMBI IIEPBOT'O MOPAAKA AJI BEIUNIUHBI BHYTPEHHUX yCI/IJ'II/II7I B MEpUAHUOHAIIBHBIX perax B 3aBUCUMOCTH OT BUJA HArpy3Ku, ¢ y9€TOM
BBILICTIEPEYHCICHHBIX (hakTOpoB. B mporecce nccnenoBanus GbUTH HCIIOIb30BaHbI MporpaMMHbIe Komiuiekes! Jlnpa 9.6 RS, Statistika 6.0.

KioueBble cJ10Ba: MMOJIOTHE CETYATHIC KYyIloJia, apMHUpOBaHHas IPEBECUHA, YCUIIHA B peﬁpax, HaCTUJI, YUCJIICHHBIC METOMBI, MaTeMaTHYEeCKHI OKCIIEPUMEHT, ITIOJIMHOMBI.

UDC 624.94:691.8.97. Taskin I.A. Search of internal forces in ribs of flat reticular domes of different construction solutions

Mathematical approach was considered in order to study forces in meridian ribs of flat reticular domes made of glued armored wood of different construction solutions (numerical
experiment). Factorial experiment of 34 type was developed and modeled, while internal forces were studied in ribs of the dome during three types of stress — symmetrical snowload,
nonlsymmetrical snowload and focused. The following factors were taken into consideration: dimensions of triangular meshes, dimensions of main ribs’ cross1section, thickness of
covering, angle between vertical axis of the dome and a rib. As a result of the experiment the firstlorder polynomials were obtained for the value of internal in meridian ribs depending on
stress type, taking into account the factors mentioned above. During the research process we used programming systems Lira 9.6 R1, Statistika 6.0.

Key words: flat reticular domes, armored wood, forces in ribs, covering, numerical methods, mathematical experiment, polynomial.

Pacuersl Ha ycTOWYMBOCTD

B.M.BOHJAPEHKO, a.1.H., npo¢., akax. PAACH (HUUC®, PAACH).

JKCIMO3UIHUS YCTOWYHBOCTH 3KeJIe300eTOHHBIX KOJIOHH, IKCIUTyaTHPYEMBIX B arpeccMBHO¥ cpene ..27

Pemaercs 3aJa4a SKCIIO3UIINH yCTOﬁ‘{HBOCTH JKeJIe300€TOHHBIX KOHCpr'KHPIﬁ, OKCIIIIyaTUPYEMBIX B arp€CCUBHBIX CpE€Aax IpU Hey6LIBaIOIIICM BO BPEMEHU HATI'PYKCHUU.
y‘ITeHO, YTO YpaBHEHUS CHJIOBOI'O COIMPOTUBJICHUS MAaTEPHUAJIOB BKIIFOYAOT HEPABHOBECHBIC (_baKTOpI)I 1 IPUHSTEBL B KBa3UJINHEHHON (bopMe. BI;Ipa)KeHI/IH JUISL OTIPEACIICHUS
9KCMO3ULUH YCTOHYMBOCTH BBIBOIATCS U PACUSTHBIX CTAIMi QUIbTPALOHHON KOPPO3KH OETOHA M KOIbMATALIMOHHON KOPPO3HHU OETOHA.

KirroueBbie ¢j10Ba: KCIO3UIHSA YCTOHYMBOCTH, HEPABHOBECHBIE (DAKTOPBI, 5Ke1€300€ TOHHbIE KOHCTPYKIUH, KOPPO3Ust OETOHA, arpeCCUBHBIE CPEJIbL.

UDC 539.3; 624.011. Bondarenko V.M. Exposure of stability of ferroconcrete columns operated in corrosive medium

The author solves problem of exposure of stability of ferroconcrete structures operated in corrosive mediums under nondecreasing load in time. It was considered that equations of materials
force resistance include nonequilibrium factors and were accepted in quasillinear form. Formulas for determination of stability exposure are deduced for calculating stages of filtration
corrosion of concrete and xonsMararmorHoit corrosion of concrete.

Key words: exposure of stability, nonequilibrium factors, ferroconcrete structures, concrete corrosion, corrosive mediums.

JlnHamMuueckue pacueTsbl

C.B.CEPEI'MH, unxk. (PI'BOY BIIO«KHAT'TY», r.Komcomoanck-Ha-Amype).

BiusiHue NPUCOeIMHEHHOI0 TeJIa HA YaCTOTHI H (POPMBbI CBOGOTHBIX KOJIeOaHMIl IMIMHIPHYECKUX 000/104€eK .35

DKCHEepUMEHTAIbHO-YUCICHHBIM METOZIOM U3Y4€HO BIMSHUE HHEPLHOHHBIX CBOMCTB MPUCOEMHEHHOTO TBEPIOTrO TeJla Ha U3rMOHBIE KOJIEOaHUI TOHKMX KPYTOBBIX
HUIHHAPHYECKHX 000104ek. MccnenoBano HanpspkeHHO-aehopmuposantoe cocrosaue (HC) 06010ueuH0i KOHCTPYKIHH. BhIsBIIeHO, YTO COOCTBEHHBIC KOIECOAHMUS TAKHX
BKJIFOUCHHU I 3HAUUTENBHO BIHSIOT HA JMHAMUYECKYIO IPOYHOCTH 000s10uek. [IpencTaBiieH biauana3oHsl, KOTAa HHEpIHEil MPUCOSIMHEHHOTO Tella MOYKHO MpeHeOpeyb.
Kuarwuessble ciioBa: l/l3l‘]/l6HB]e KOJ’[CG&HI/I?{ prTOBOﬁ HP[HPIHHpH‘ISCKOﬁ 060J'10‘{K]/l, TIPUCOCIUHEHHOE TBEPJOE TEIO0, COCPEAOTOUCHHAA Macca, Hal'lpﬂ)l(eHHO-I[ed)OpMPlpOBaHHOC COCTOSTHUE KOHCTPYKIHH,
4acTOThl U OPMbI CBOOOIHBIX KOJIEOaHH.

UDC 539.3:534.1. Seregin S.V. The influence attached body on the frequency and forms free vibrations cylindrical shells

Thin cylindrical shell with attached rigid body widely used in construction, aircraft construction, shipbuilding and other industries of modern technology. It is known, that the dynamic asymmetry as the
added mass leads to a number of specific phenomena in shell: doubling the frequency spectrum, running in the circumferential direction of the wave and other. Most theoretical studies attached to the
shell at a relatively small area of the body is treated as a concentrated mass. In this paper, the finite element method (FEM) in the environment of MSC «NASTRAN» examines the effect of inertia a rigid
attached body to the frequencies and forms of free vibrations thin circular cylindrical shells. Stresslstrain state shell structure are investigated. Is revealed that the natural oscillations of such inclusions
significantly affect the dynamic strength of shells. Show the range when inertia attached body can be neglected.

Key words: flexural vibrations of a circular cylindrical shell, the inertia of the attached body, concentrated mass, the stress1 strain state of a structure, shape and frequency free vibrations.

W3 BYABEY, unzk., WIN.TATHAABE?, k.1.1., B.C. KCEHUIW?, unxk. (‘Texunuecknii yansepeuter Ipysuu, MI'CY).

O0 0co0eHHOCTAX pacyeTa KPYNHONAHEJIbHOIO 31aHHA HA TeMIIePaTypHbIe BO3/AelcTBHA ..39

M3noxena MeToMKa pacuera KPyITHOIAHEIBHOTO 3/1aHHsI C TPOAOIBHBIMU HECYIHMH CTEHAMHU Ha BO3/JCHCTBUE TeMIepaTypbl. MeToanKa pacuera OCHOBaHa Ha 00LIEeM BapUal[MOHHOM
merozie B.3. BiacoBa npuBe/ieHuUst ABYMEPHBIX H TPEXMEPHBIX 3a/1a4 K OAHOMEPHOI1. 3a1aua periaercst B IepeMEIeHHsIX ¢ IPUMEHEHHEM TPUTOHOMETPUYECKHX PSIIOB.

KiaroueBble cjioBa: ;mac[)parma, TPUTOHOMETPHUYICCKHUE PSAJIbI, HAIIPSAKCHUS, CABUT.

UDC 624.072.233.5.042.8. Buadze |.E., Gagnidze 1.Sh., Ksenidi B.S. On peculiarities of calculation of large buildings on the temperature effects

This paper presents the results of the developed method of calculation of largelpanel buildings on the temperature, the behavior of the extended buildings on the temperature effects.
Key words: Stiffness characteristics, diaphragms, trigonometric serios, the voltage, shift.

YucneHHbIE METOIbI

B.H.UBAHOB, a.1.H., npo¢., U.B.KYIIHAPEHKO, nn:x. (PYJH, r.Mocksa).

Pacyer mogKpenieHHbIX IVIACTHHOK € IOMOIILI0O BAPHAIIMOHHO-Pa3HOCTHOro MeTosia (BPM), npeiHa3HaAYeHHOT 0 VISl pacyeTa TOHKOCTEHHBIX KOHCTPYKIIMIi ..43

Hpoae}:{el—l pacueT MOAKPCINICHHBIX INTACTUHOK C ITIOMOIIBIO BPM, AHAJIM3UPYETCA paS6HeHI/Ie CCTKH. 1'[01<a3aH0, YTO IIpH IIare CETKU B obsactu pe6ep, COCTAaBJIAIOIIUM OIHY TBICAYHYIO
MaKCUMaJIBHOT'O pa3Mepa IIIaCTUHKH, MOXKHO 3HAYUTCIIBHO YMCHBIIUTH KOJIUYCCTBO Y3JI0B. HOIIy‘-IeHHBIe PE3YyIbTaThI INTAHUPYETCS UCIIOJIB30BATh IIPHU PacuCTe IMMOAKPEIINICHHBIX TOHKO-
CTEHHBIX 000JIOUEK CIIOXKHOU (hopMbl. B MaTemMaTHuecKkoil MoJiesn pedpa OMHUCHIBAIOTCS TEOPHE KPUBOIMHEHHBIX cTepxHel Kupxroda-Kneoma. [T1acTHHKY OMMCHIBAIOTCS TEOPHEH
TOHKOCTEHHBIX 000JI0YEK Kprro@a—J’[s{Ba, B KOTOPBIX OTCYTCTBYIOT TaHI'CHIIHAJIbBHBIC BHYTPCHHNE YCHUIINA U KPUBU3HBI ITOBEPXHOCTHU PaBHBI HYIIIO.

Kuarwuessle ciioBa: TMOJIKPETIIICHHUE, pe6pa, pCGpHCTHC 060]’10‘{1(1/1, pe6pl/ICTLIC TJIaCTUHKH, (bOpMOOGpEBOBaHHe, YHCJICHHBIC METO/IbI, BapHaLlHOHHO-péBHOCTHLIﬁ METO/.

UDC 624.04:519.63: 539.3. Ivanov V.N., Kushnarenko I.V. Calculation of reinforced plates using the variationaldifference method (VDM) designed to calculate the thinwalled structures

The paper deals with a calculation of reinforced plates using VDM, mesh partition is analyzed. It is shown that with a grid spacing in the neighbourhood of ribs, is onelthousandth the maximum size of
the plate, it’s possible to greatly reduce a number of nodes. Obtained results are planned to be used in calculating of thinlwalled ribbed shells of complex shapes. Ribs are described in the mathematical
model as Kirchhoffl Clebsch curvelinear rods. Plates are described by the theory of thinlwalled shells KirchhofflLove, where tangential internal forces and curvatures are zero.

Key words: reinforcement, ribs, ribbed shells, ribbed plates, form1 finding, numerical methods, variationalldifference method.

HODMaTI/IBHLIe JOKYMEHTBI

HN.N. BEJAKOB, a.1.H.,npo¢., I.B.KOHUH, k.T.H.. (IIHAUCK um. B.A. Ky4epeHnko)

(0] COBEPUICHCTBOBAHUM 0TE€YECTBEHHBIX COPTAMEHTOB ABYTaBPOBLIX l'lpO(l)l/[J'leﬁ € nmapauieJIbHbIMH PAHSIMH MOJIOK 1JIsl KOJIOHH U Pa3BUTHH HOPM IIPOCKTHPOBaHUSA
COBPEMEHHBIX MeTALINYeCKHX KOHCTPYKIMii ..50

TTosTanHast pa3pa60'n<a COpPTaMEHTA MO3BOJIUT IOJYYHUTh COPTAMEHT I KOJIOHH MHOT'O3TAXHBIX M BBICOTHBIX SHaHHﬁ, BHEAPEHUE KOTOPOT'0 CHU3UT METAJUNIOEMKOCTD 1
TPYAOEMKOCTh KapKacCoB 3a CUCT: UCIIOJIb30BAHUSA B KOHCTPYKIMAX KOJIOHH IPOKATHBIX KOJIOHH BMECTO CBAPHBIX;

YIPOILEHUS! KOHCTPYKTUBHOTO O(OPMIICHHUS Y3JIOB CTHIKOBKH KOJIOHH IO BBICOTE; CHIIKEHUS KOJIMYECTBA THIIOPA3MEPOB OallOK MEePEKPHITHIA.

KiioueBsle cioBa: KOHCTPYKILHH, KOJIOHHBI, GBHKI/I, TIEPEKPBITHUS.

UDC 624.014. Vedyakov I.1., Konin D.V. Perfecting of domestic assortments of Ishaped crosssections with parallel edges of flanges for columns and development of design
standards of modern metal structures

Key words: metal structures, assortment of I1shaped cross1sections, design standards.

M.AJIMIIVIEHKO, unzx. (HUY-MI'CY, r.MockBa).

Metoa Harpy:keHHusi apOYHON KOHCTPYKIMH NPH HCIIBITAHUAX ..57

PaCCManI/IBa}OTCﬂ pacnpoCTpaH€HHBIE METOAbI HArPY>XEHUS apOIHBIX KOHCprKLU/Iﬁ TIpY HATYPHBIX UCIBbITAHUAX. Hp“Be}IeHH Han6onee SHA4YUMBIC ITPEUMYIIIECTBA U
HEJIOCTATKU KaXXJI0TO U3 METO/I0B. [IpeyioxkeH pacueTHBIH METOI, MO3BOJISIONINN TPeoOpa30BLIBATh HEPABHOMEPHBIE pacHpe/IeICHHbIE CHETOBBIC HATPY3KH Ha apOYHbIE
TIOKPBITHA B CUCTEMY COCPEAOTOUYCHHBIX CHII. Ha ocHoBanuu PE3YIBTATOB YUCIICHHBIX PACUCTOB BBIIIOJIHEHO CPABHECHUE pa3pa60TaHH0r0 pacueTHOro METOAAa U TPAAULIMOHHOI'O
oaxoaa B UCHBITAHUAX apOYHBIX KOHCprKHHﬁ, KOTOPOE€ MOATBEPANIIO CIPABEUIMBOCTL U MPEUMYLIECTBA MPETIOKEHHOIO METO1A.

Kunrouesrble ciioBa: METOZ Harpy’KEHHUs, apoIHast KOHCTPYKIHA, HEpaBHOMEPHAasA CHETOBAas Harpy3Ka.

UDC 69.04. Liplenko M.A. Method of arched structure loading during tests

Spread methods of loading arch designs with fulllscale tests are considered. Advantages and disadvantages of each method are the most important. Calculation method is allowing to
transform nonuniform, distributed snow loads on arched roofs in system concentrated forces. Were compared on the basis of numerical results, the developed calculation method and the
traditional approach to testing of arch designs, which confirmed the validity and advantages of the proposed method.

Key words: method of loading, arch structure, nonuniform snow load.



H.A.YCIIEHCKAS, nnx., T.HLKASAKEBHNY, nnx. (3A0«78 1OK H.M.» r.Huwxunii HoBropon).

ITpon3BoacTBeHHBIE MOKA3ATETH MPOYHOCTH CKJICEHHBIX MO JUTHHE 3ar0TOBOK /sl KJI€eHbIX AepPeBSIHHbIX KOHCTPYKIHii ..62

Cratbs TIOCBSIICHA OLICHKE MPOU3BOACTBECHHBIX TokaszaTenei TIPOYHOCTHU CKJICCHHBIX I10 JJIMHE HA 3y6'{an>le KJICEBBIC COCIUHEHUS 3arOTOBOK JJISI KJIICCHBIX JNCPEBIHHBIX KOHCprI(LlI/Iﬁ B
COOTBETCTBHU C TPEOOBAHUSAMH JeiCTBYIONIEH HOPMAaTHBHOM ToKyMeHTarmu. [TokazaHna HeOOX0JUMOCTb MPUBECTH B COOTBETCTBHE HOPMHUPYEMBbIEC MTOKa3aTEIIH MIPOYHOCTH 3y0UaThIX
KJICEBBIX COSUHECHUM, KOTOPBIE 3aKJIa/[BIBAIOTCA B PACUCTE KICEHbIX JIEPEBIHHBIX KOHCTPYKIIHI, UX IIPOU3BOACTBEHHBIM I10KA3aTEIIsIM, KOHTPOIUPYEMBIM IIPH U3TOTOBICHUH KOHCTPYKIMI
TIPOU3BOACTBCHHBIMHU METOAAMU KOHTPOJIA.

KuroueBbie c10Ba: KiieeHble JACPEBAHHBIC KOHCTPYKIINH, 3y6‘{aTLIC COCAMHCHHA 3ar0TOBOK JJIA KOHCprKLIl/lﬁ, NPOYHOCTH IIPH usruoe.

UDC 624.016.042. Uspenskaya N.A., Kazakevich T.N. Strength production figures of glued along length blanks for glue wood structures

Key words: glue wood structures, serrated joints of blanks for structures, bending strength.

B nomous npoekTupoBunKy

K.K.HEXXTAHOB, a.1.1H., npo. 3ac1.u3o6p.Pocenn, 1. X. KYPTKE30B, unxk., A.A. JAIITAHKWH, nunx. (Ilenzenckuii I'Y apXuTeKTYphI H CTPOUTE/ILCTBA)
BricTpocoopy:kaemMasi NOAKPAHOBAas 62JIKa ¢ BLICOKMM TEXHHYECKHM PeCypcoM dKCIIyaTaluu ..67

HpeﬂnonaraeMoe I/[306pCTCHI/I€ OTHOCHTCS K CTAJIBHBIM ITOAKPAaHOBBIM Gankam B nexax qepHoﬁ u L[BSTHOI\/'I MCTAJLUTYPTUH, OCHAIIICHHBIX MOCTOBBIMH KpaHaMH GOJIBILION TPYy30II0ABEMHOCTH
HMHTEHCHUBHO, HEIPEPBIBHO SKCILTyaTHPYOMHUMHUCSA ¢ pexuMoM paboTsl 8K, 7K n nogo6HbIM 1exam. B nelicTByromux nexax 4epHoii METalypriy IOAKPaHOBbIC OAJIKK ABIAIOTCSA Hanbonee
OTBETCTBEHHBIMH KOHCTPYKIHMSMHU, HO UMEIOT MHHUMAJIbHBIH HOPMATHBHBIIT CPOK Oe3omacHoii sxciutyaranuu (10 ner).

KiroueBbie cj10Ba: BHICOKHIT TEXHUYECKUIT pecype, JBYXIIPOJIETHbIE C 3aMKHYTHIM KOHTYPOM HPOKAaTHbIE NOJAKPAHOBbIE OAJIKH, BRIHOCIUBOCTS, IOJPEIbCOBAs 30Ha, pelleHHe NPOOIeMbl, YepHas
METaJUTyprus, TOKaJIbHBIX KoIeOaHUil HanmpsKEHNH, TPSIMOYTOJIbHBIH pebe.

UDC 624014. Nezhdanov K.K., Kurtkezov D.H., Lashtankin A.A. Instant crane beam with high operating life

Key words: high operating life, crane rolled beams with looped circuit and central prop, persistence, rail zone, problem solving, ferrous metallurgy, rectangular rail.

Hepconamnu K 100-1eTuio co qus poxaenus Hocuda Edpumosuua Muieiikosckoro..74

Hamm ro6unsaper Bnagumupy Hanosuuy Menexoy — 75 et .76

1Opuro UBanoBuuy HemunnoBy — 75 ner ..77

N 43a2014ron

Pacyersl Ha IpoUHOCTH

B.M.BOHJAPEHKO, a.1..H., npod.(PAACH, r. Mocksa), P.E. MUT'AJIb, k.T.H., 1ou.(MI'CY, r.MockBa)

K Bonpocy o norepsix npeiBapuTe/IbHOI0 HANPSIZKEHHS] 5KeJ1e300€TOHHBIX KOHCTPYKIHiA ..2

TIpemiaraercs MeTos1 pacuera noTeps NPeBapUTEILHOIO HAPSKEHHS JKeIe300e TOHHBIX KOHCTPYKIHH, YUUTHIBAIOIINH HelMHeiiHoe e opMupoBaHUe OeTOHa, ITOI3y4ecTh OeTOHA 1
peraKcanuio HanpspKeHUit apMaTypsl. Annapar pacueTa IpeCTaBlIeH B areOpanieckoM BUAE 3aMKHYTHIMHU PELICHUSIMH.

KiroueBble cjioBa: GCTOH, apmMarypa, NpeIHanps»KE€HHUE, 10JINOBEYHOCTD, I10JI3Yy4ECTh, pEIaKCalys.

UDC 539.3; 624.011. Bondarenko V.M., Migal R.E. On the loss of prestressed concrete structures

The method for calculating losses of prestressed concrete structures, taking into account the nonlinear deformation of concrete, creep and stress relaxation of concrete reinforcement. Unit calculation is
presented in the form of a closed algebraic solutions.

Key words: concrete, reinforcement, prestressing, durability, creep.

A.C.JEXTSPD, a.1.H., npod.(HannonanbHblil TpaHcnOpTHLII yHuBepcuTeT, I KueB, Ykpanua)

Hecymasi cnocoGHOCTBb I10JIOTHX 060J104€K ¢ HeperyJ/IsipHOii CpeIMHHON OBEPXHOCTHIO ..6

HpCIIMCT HCCJIICIOBAHUSA — ITOJIOTHUC 060]’[0‘-[KI/I MOCTOSIHHOM TOJIIIUHBI ITPU MIAPHUPHOM HUITH CBO6OL[HOM ONMpaHNH KpacB U pPaBHOMEPHOM Harpy>xXCHHUH. BLIl'[yKJ'[a}I TPpaHCIAUOHHASA
CpeMHHAs TOBEPXHOCTh 000JI04YEK HMEET OCOOCHHOCTD B BUIE yriTyOieHuit pasnuuHoro npoduis. KuHeMaTnueckuii MeTo 1 TEOPUH NPeIelIbHOr0 PAaBHOBECHS IPUMEHEH IS ONPeIeICHUs
BepXHeil rpaHuLbl Hecylieil cnocobHocTH 060so4ek. [IpeacTaBieHbl MpUMepbl pacuera. B HUX pacCMOTPEHbI YIiTyOIeHUs Pa3HOIl BHICOTBI M OUYEPTAHMS U OLIEHEHO MX BIMSHUE Ha
BEJIMYUHY IPeJeIbHON HArPy3KHU.

KuroueBble cj10Ba: HecyIas ciocoOHOCTb 000J104eK, pABHOMEPHOE HArpy)XeHHE, CPEANHHAS TIOBEPXHOCTD.

UDC 642.04: 539.376. Dekhtyar A.S. Load carrying capacity of shallow shells with irregular middle surface

An object of investigation are shallow thin shells of constant thickness. Material of shells — ideal rigid1plastic with the same and with different yield limits in tension and in compression. The process of
deformation of such shells after achievement of limit equilibrium is considered. It is shown that the point of minimum can be found on deformation curves in accordance with former A.R. Rhzanitsyn
supposition. Examples are presented. Influencing of fixing of contour are discussed.

Key words: bearing capacity of shells, uniform loading, the median surface.

M.H.KUPCAHOB, 1-p ¢u3.-mat.Hayk, npodp. (HUY MOH). CkpbiTast 0c00€HHOCTH H ACHMITOTHYECKHE CBOWHCTBA 0HOI N10cKoi 0a104HOi (epmbr .9

Banounas depma 0OHapyKMBaeT MTHOBEHHYIO M3MEHAEMOCTb IIPH HEYETHOM 4HCIIe TaHenel. [loka3aHo pacnpe/iesieHle BO3MOXKHBIX CKOPOCTEH Y3JI0B, JAOIMYCTUMOE IIPH HEYETHOM U
HEJIOMYCTHMOE TIPU Y€THOM uHclie naHeneil. Haxomures aHamuTHyeckoe BhIpaXKeHNe Mpornda npy TeCTOBOM HArpy)KEHUH CEPEMHBI IPOJIETa COCPEAOTOUCHHON critoit. Cxema (epMmsl
CpaBHMBACTCSI C PePMOI € TPEYroJIbHOIT pPelIeTKOM. ACUMIITOTHKA IPOruba uccieyeTcs Py yBeINUCHUH YUcia maHesel. Vicronb3yeTcst MeTo | HHAYKINHE M CUCTeMa KOMITBIOTEPHO#
marematuku Maple.

Kunrwuessble ciioBa: Q)epma, MTI'HOBCHHas U3MECHAEMOCTD, Maple, HHIYKIHSA, aCHMIITOTHKA, HpO]‘]/IG.

UDC 624.04. Kirsanov M.N. Hidden features and asymptotic properties of the plane truss

Truss detects instantaneous variability of an odd number of panels. The distribution of possible velocities of nodes allowed for odd and unacceptable for an even number of panels. The analytic
expression of deflection on the test loading of mid1span by concentrated force is given. The scheme is compared with truss with a triangular lattice. Asymptotics deflection investigated by increasing the
number of panels. Used the method of induction and the system of computer mathematics Maple.

Key words: plane trusses, asymptotic properties, degeneration, Maple, deflection.

AJLKPUIIAH, a.1.1., npod., M.M.CYPOBHOB, nn:k. (Maruuroropckuii rocyiapcrsennbiii Texanueckuii ynusepceurter um.I..HocoBa, r.Maruutoropck) Hecymas
€nocoOHOCTh THOKHX TPYO0OETOHHBIX KOJIOHH ..14

TIpencrasnena MeToauKa pacuera HeCyIei CHOCOOHOCTH BHELIGHTPEHHO CXKAThIX TPYOOOETOHHBIX KOJIOHH C YUeTOM MX THOKocTH. JlaHHAsi MEeTOA KA OTpaxaeT crienuduyeckue
0COOCHHOCTH CHIIOBOTO CONMPOTHBIICHHSI OETOHHOTO si/ipa ¥ CTAIbHONH 000JI0UKH, padOTAIONIMX B YCIOBUSIX 0OBEMHOT0 HAMPSHKEHHOTO COCTOSIHUS, @ TAKKe 00eCIeunBaeT y4eT
reoMeTPHYECKOi 1 (HM3NUECKOH HEeIMHEHHOCTH PACCUNTHIBAEMOI KOHCTPYKIIMN. UHCIICHHBIH aHAIN3 MOKa3bIBACT, YTO ISl TPYOOOETOHHBIX IEMEHTOB C THOKOCTBIO Aeff > 50+60, Hecyas
CrOCOOHOCT 00YCIIOBIIEHA UX YCTOWYMBOCTBIO, @ JUISl KOJIOHH C MEHBIIIEH THOKOCTBIO — IPOYHOCTHIO HOPMAJIBHBIX CEUCHUH.

KiroueBble ciioBa: Tpy00OETOHHbBIE KOJIOHHBI, HECYIIAsk CIOCOOHOCTh,THOKOCTD, CII0KHOE HANPSHKEHHOE COCTOSIHUE, YCTOWYUBOCTD.

UDC 624.075.23. Krishan A.L., Surovtsov M.M. Load-carrying capacity of the flexible concretefilled steel tube columns

The paper presents the calculation technique of the carrying capacity of eccentrically compressed pipelconcrete columns with regard to their flexibility. This methodology reflects both the specific
peculiarities of the power resistance for the concrete core and steel shell, which operate under the conditions of the volume stress state. This methodology also provides the geometrical and physical
nonlinearity account of the calculated construction. The numerical analysis shows that for the concrete filled steel tube elements with the flexibility of 50160, the bearing capacity is conducted by their
stability and for the columns with less flexibility is conducted by the strength of the normal sections.

Key words: concretelfilled steel tube columns, loadlcarrying capacity, flexibility, complex stress state, stability.

C.®.KY3HEIOB, k.1.1., KL.OCTPOBCKHUM, nnzx. (HULY MIH).

PexoHCTPYKIMSI HATIPSIZKEHHOT'O COCTOSTHMSI NPOTSIZKEHHOH CHCTEMBI «§aJIKa — YIPYroe 0CHOBaHHE» 10 JaHHBIM HATYPHBIX 00cJie10BaHuii .18

npe}ICTaBHeHa (I)OpMyIIHpOBKa 1 BBIYUCITUTECIIBHBIC TPOLEAYPBI METO1a JOTIOJTHUTEIIbHBIX HArpy30K JJIA 3a1a9n H}IeHTH(bHKaLH/IH MEXAaHHYECCKOI'o COCTOSAHUA HpOTﬂ)KeHHOﬁ CHCTEMBI Oalika
— HEOJHOPO/HOE YIIPYroe OCHOBAHHE MPH 3aaHUH OTKJIOHEHHH OT MPOEKTHOII reoMerpun. IIpoBeneHb! uccaeaoBanus 3G GEeKTHBHOCTH METO/A IIPU PA3IHYHOM 00BEME U TOUHOCTH
BXOJIHO# HH(OpMaIH, pa3paboTaHbl MPOLEAYPHI ITOTYICHUS YCTONYUBBIX PELICHHUI.

Kunrouesrble ciioBa: KOHCTPYKIIHA, YIIPYTrOo€ OCHOBaHHE, TEXHHYECKHI MOHMTOPHHT, 3aJ1a4a I/l}lCHTH(i)I/IKaLII/IH, 06paTHaH 3ajia4a, METO/l peryisipu3alyu, IOrpeIiHOCTb JaHHbBIX.

UDC 624.04:517.972.7. Kuznetsov S.F., Ostrovskii K.I. The reconstruction of the stress state of extensive system beam — elastic foundation using the onsite inspections data

For extensive system beam1 inhomoheneous elastic foundation the formulation and the computational procedures of the method of additional loads developed for solving the mechanical state
reconstruction problem are presented for the case then input data have the form of deflections from the design position. Method has been studied for different amount and precision of the input data;
procedures for the stable solution obtaining are developed.

Key words: construction, elastic foundation, technical monitoring, identification problem, inverse problem, error in the data.

A.C. MAPYTISIH, k.T1.H., npod. CeBepo-KaBka3sckuii penepaiabnblii yausepeutet (puaunan B r. Ilaruropcke).

OHTMMI/ISaHl/Iﬂ BBICOT CTPOIMHJIBHBIX NMNEPEKPECTHBIX CTAJbHBIX (l)epM .25

Jnst craibHBIX (epM MOKPBITHIT (CTPOIHIBHBIX (hepM) HPUBEICHBI ONTHMAIBHBIC IIAPAMETPBI UX BBICOTHI, IPU KOTOPBIX PACcX0/] KOHCTPYKIMOHHOTO MaTepHalla MUHUMAaJeH. DTH
TapaMeTphI ITOJTYICHBI I10 IBYM METOAUKAM: U3 PaBEHCTBA MACC ITOSICHBIX U PEHIETYATHIX 3JIEMEHTOB C YYE€TOM ONTUMAIBHBIX YIJIOB HAKJIOHA PACKOCOB, a TAKXKE TPAAUIIMOHHBIM ITyTEM
nuddepennuposanns GpyHkuuK Macesl (Beca) Gepmsbl 1o BeicoTe. TTokasana npuemieMas CX0IMMOCTb IOJYYEHHbIX PE3YIIbTaTOB, IOATBEPKACHHAs HA IIPUMEpPaX JIETKHX METALTHYECKUX
KOHCTPYKIIM#i U3 3aMKHYTBIX THYTOCBapHBIX Npoduiieii Tuma «MonoaeuHo». ApoOHpOBaHHbIC PACUEThl ONTUMAJIBHBIX TaPAMETPOB BBICOTHI TIOBTOPEHBI IIPUMEHUTEIBHO K CHCTEMaM
MEPEKPECTHBIX CTAIBHBIX (hepM, a HX UTOTH IPAKTUUECKH COBIAIH C Pe3yIbTaTaMK ONTUMHU3ALMH IIEPEKPECTHBIX CUCTEM M3 THYTOCBAapHBIX Mpoduiieit mpu ceTke KOMoHH 18X 18 1 24x24 M,
COIIaCHO KOTOPBIM ONTHUMAaJIbHAs BEICOTA EPEKPECTHBIX CTATIbHBIX (epM cocTasiser 1/12...1/9 ux nposnera.

KuroueBble c10Ba: cTanbHbIC (ePMBI TOKPBITHIA, CTPOMMIBHEIE (DEPMBI, IETKHE METATIINYECKUE KOHCTPYKIINH, 3aMKHYThIE THYTOCBAapHBIE TPO(UITH, IEPEKPECTHBIE CTANbHbIEC (ePMbI, ONTHMH3AINS,
pacxoa KOHCTPYKIITMOHHOTO MaTe€pHralla, OIITUMalbHas BbICOTa, MUHHUMAJIbHAs Macca, MHHUMAILHBIN BEC.

UDC 624.072.2. Marutyan A.S. Optimizing cross roof heights steel trusses

Key words: steel trusses coatings, roof trusses, light metal construction, closed gnutosvarnye profiles, cross steel trusses, structural material flow.



K.®.IIATUBAJIEEB, k.T.H., 101, E K. CYPHUHA, k.T.H., 101., C.B.BACHJIBLHOB, nn:x. (CapaToBckuii rocy1apcTBeHHblii TeXHHYeCKHI YHUBEPCUTET)

Pacuer npocTpaHCTBeHHOIi cHCcTeMBbI U3 IBYX 000/104€K ..35

PaCCMO’I‘peHa MIPOCTPAHCTBCHHASA CUCTEMA, COCTOAIAA U3 ABYX 3aMKHYTBIX MUIUHAPUICCKUX O60J'I0‘I€K, COCIUHCHHBIX OHHOﬁ HpOMC)KyTO‘IHOﬁ CBA3bBIO. O,I[Ha u3 000I04YEK
HarpyxeHa COCpeI[OTO‘IeHHOﬁ CHIIOM. I/ICCJ’IGI{OBaHO HU3MCHCHHUEC BEIIMYNHBI PEAKTUBHOT'O JaBJICHUSA B 3aBUCUMOCTHU OT MECTA PACIIOJIOKCHUS CBA3HU U OT MECTa NPUIIOKCHUA
BHEIIHEH COCPEIOTOUCHHOM HAarpy3KH.

Kinrouesrble ciioBa: 060J‘IO'-IKa, Harpyska, CBs3b, pCAaKTUBHOC J1aBJICHHUE, TpHFOHOMCTpH‘{CCI(Hﬁ PpAn, IEPEMEIICHUC.

UDC 624.04:539.3. Shagivaleev C.F., Surnina E.C., Vasiltsov S.V. Calculation of spatial system from two cylindrical shells

The spatial system consisting of two closed cylindrical covers, connected by one intermediate communication is considered. One of covers is loaded with the concentrated force. Change of
size of jet pressure depending on the location of communication and from a place of the appendix of the external concentrated loading is investigated.

Key words: shell, loading, communication, jet pressure, trigonometric series, moving.

Pacuers! Ha ycTOWYMBOCTD

10.B.KJIOYKOB, a.1.1., npo¢., A.I.LHUKOJIAEB, a.T.1., npo¢., A.A.IIYBOBUUY, k.T.H. (Boarorpaackuii rocyiapcTBeHHbIH arpapHblii yHHBePCHTET)

Pacuer reoMeTpHuecKH HeJHHEIHBIX YIPYTHX 000/104€eK BPallleHHs] HA 0CHOBEe HHBAPUAHTHON HHTePHOIs NN NepeMeinennii B MKD ..40

H3noxeH anropuTM KOHEYHO-2JIEMEHTHOTO pacdeTa 000I04YeK BPAICHHUs B TeOMETPHIECKH HeIIMHEHO! TOCTAaHOBKE C UCIOJIb30BAHHEM YeTHIPEXYTOIbHOTO KOHEUHOTO
aneMenTa. Vcnonp30Banbl HanboIee KOPPEKTHBIE aJrOPUTMbI BEKTOPHOMH HHTEPIIOJSLIHY [IEPEMEIICHHI Yepe3 y3JI0Bble HEH3BECTHBIC U (P ()EKTUBHBIH aJrOPHUTM HOIYYCHHS
COOTHOIICHUH MEKIy MPUPALICHUSIMU HANPSDKSHUH U PUpaIleHusiMu AedopManuii Ha mare Harpyxenusi. CpaBHEHHE pe3y/IbTaTOB pacyeTa reOMeTPUIECKH HeTUHEIHOM
000JI0YKH BpaIeHHs], HOIYYSHHBIX ¢ IOMOIIBIO Pa3pabOTaHHOTO aJrOPUTMA BEKTOPHON HHTEPIIOAINY epeMEIeHHH), C pe3yIbTaTaMi PAcUeTOB, ITOIYYESHHBIX C
HCIOJIb30BAaHUEM CKAJIIPHOM MHTEPIOJIALMEH epeMeleH i, 10Ka3ao, 4TO UCII0JIb30BaHUE BEKTOPHON MHTEPNONALMHU nepemerieHuid B MKD npuBoUT K MOBBILIEHUIO
TOYHOCTH KOHEYHO-2JIEMEHTHBIX peruenuii npu anamise HC reomerpryecky HETMHEHHBIX 000I0YEeK BpaLCHHUSL.

Ki1roueBbie ¢J10Ba: 4eThIPEXYyTrOIbHbIH KOHEUHbIH 3JIEMEHT, MATPULIA )KECTKOCTH, 000JI04Ka BPAILEHHUs, BEKTOPHAS HHTEPIIOJIALNS, T€OMETPUYECKas HEJIMHEHHOCTb.

UDC 539.3. Klochkov Y.V., Nikolaev A.P., Shubovich A.A. Calculation of geometrically nonlinear elastic shells of rotation at the base of invariant interpolation of displacements in the FEM
In the present work the algorithm of the finite element calculation of shells of revolution in the geometrically nonlinear formulation using a quadrangular finite element. We used the most correct
algorithms vector interpolation of displacements via nodal unknown and effective algorithm of obtain correlations between the increments of the stress and the increments of the deformation on the step
loading. Comparison of calculation results of geometrically nonlinear shell of rotation, which is obtained using the algorithm vector interpolation of displacements, with the results obtained using scalar
interpolation of displacements, indicated that the use of vector interpolation of displacements in FEM leads to more accurate finite element solutions when analyzing the SSS geometrically nonlinear
shells of rotation.

Key words: quadrangular finite element, a matrix of rigidity, shell of rotation, vectorally interpolation, geometric nonlinearity.

A.A. KOTOB, (MypmaHnck, MI'TY). Biausinue nepBoii TPEIIMHBI HA JKECTKOCTh #KeJ1e300€TOHHOT0 H3rn6aeMoro 3j1eMeHTa .48

MeTto0M KOHEUHBIX 311eMeHTOB B Komiutekce SCAD ocyliecTBiIeHO MOJIeIMpOBaHUE Ipoliecca 00pa30BaHUsl HOPMAJILHOM TPEILMHBI B XKe1e300eTOHHOM Oaike. BoisiBieHo, uTo
JKECTKOCTh H3IH0aeMOro0 JKeIe300€TOHHOrO IEMEeHTa B pe3yJlibTaTe 00pa30BaHUs TPEIINHEI YMEHBIIAETCsl B HECKOIBKO pa3. Yder 3Toro d¢deKTa CymecTBEHHO BaKeH PH
COCTABJICHUU KOMILJIEKCHBIX PACYETHBIX CXEM COOPYKEHHUH ¢ jKeNe300€TOHHBIM KapkacoM. [IoImyTHO peleHbl TakKe HEKOTOPBIE YaCTHBIE BOIIPOCHI, HEN30€KHO BOSHUKAIOLIHE
[P MOJICTUPOBAHUY MOAOOHBIX OOBEKTOB.

KirroueBble ¢J10Ba: KOHEUHbIH 3JIEMEHT, XKeJIe300€TOHHBII CTEP)KeHb, TPEILMHA, KPHBHU3HA, JKECTKOCTb, PACYETHASI CXEMa.

UDC 539.4:624.01. Kotov A.A. The impact of the first cracks on the rigidity of concrete bending element

By the method of the finite elements in complex of SCAD, the process of emergence normal crack in the reinforced concrete beam was simulated. Revealed, that the stiffness of a bending reinforced
concrete element decreases in several times, as a result of emergence normal crack. This effect is important in formulating integrated design schemes of the constructions with reinforced concrete frame.
Along the way, resolved also some private questions that inevitably arise in modeling of such objects.

Key words: finite element, reinforced concrete beam, crack, flexure, stiffness, design scheme.

A.E. CBATOIIEHKO, k.1.H. (T'AY HO «YnpagsiieHue rocykcneptussi», r.Huxuuii HoBropox).

YeroituuBocTh M10CKOi GopMbl M3rnda 6aJI0K ABYTABPOBOI0 MOCTOSIHHOIO CeYeHMs € ABYMS OCAAMHM CUMMeETpHUH ..54

HpCIIJ'[aFaIOTCﬂ WHXXCHCPHBIC ¢OpMyHLI JUIA OTIPEACIICHUS BEITMYUHBI KPUTHICCKOTO MOMCHTA, IIPU pacdyeTax 63J'[OK Ha yCTOI?I‘IPIBOCTB 10 TIOCKOH (bOpMC u3ruoa. Kpm‘nqecxne MOMCHTBI
Mcr omnpezernens! 1o cucreme JuddepeHnranbHeX ypapHenuii B.3. Biacosa [1] 11 pa3snuyHbIX BUIOB Harpy3KHU B poseTe Oaiku. Pe3ymbraTsl pacueToB Mcr IpeicTaBIeHbI A1
OHOITPOJIETHBIX CBOGOI[HO OICPTHIX 6an01< JABYTaBPOBOI'O IMOCTOSIHHOT'O CEUCHUSA C ABYMSI OCAMHU CUMMETPHU. KpI/IT]/I'-ICCKHC MOMEHTBI Mcr paccauTaHbl B (i)OpMC 3agauun yCTOﬁ‘-{HBOCTPI
TIEPBOTO poaa — IOTEPA yCTOﬁ'—IHBOFO TIOJIOKCHUA DJICMCHTA HpﬂMOHHHeﬁHOﬁ q)OpMI:I (Harpy31<a HGﬁCTByCT 110 JINHUH LICHTpa I/I31"I/I63., HCﬁTpaHLHaS{ 0oCh OanKu HpﬂMOHHHeﬁHa, Martepual
ynpyruii). ©opMyIisl TaOIHIBI MOTYT OBITH HCIIOIB30BaHbI UL COBEPILICHCTBOBAHMS HOPM [2], a TakoKe [UIs BBINOJIHEHHS IIPOBEPOYHBIX pacdeToB o HopMaM [3] u [4].

KirroueBblie ¢J10Ba: KPUTHUECKUH MOMEHT, YCTOHYHMBOCTB HIEPBOTO POJia, II0cKas ¢popma uzrnda, ycTOHUHBOCTb H3rMOAEMBIX 3JIEMEHTOB, OJHOMNPOJIETHbIE OaIKu.

UDC 624.014.2. Svyatoshenko A.E. Stability of the one plane banded Ibeams with the constant symmetrical around two axes section

There are engineering formulas for the critical moment determination for the stability loss of the banded in one plane beams in elastic stage. The critical moments Mcr has been calculated with the
system of differential equilibrations by Vlasov theory [1] under different load conditions along the beam. The results are for the simple symmetrical around two axes I1beams with the edge section
warping protection. has been determined from the first order stability — stability loss of the straight element with the load acted to the bending axis, straight neutral axis and elastic material.

Key words: the critical moment, the first order stability, the stability of the bended elements, simple beams.

C.U. TPYUIUH, a.T1.H., npod., ®.A. IETPEHKO, un:x. (MI'CY, HHUUCK um. B.A. Kyuepenko)

Bimsinue Mop(}0JIOrHM ceT4aATOro runepoosIouia 1 ero HaNnpsKeHHO0-1e()OPMHPOBAHHOE COCTOSIHUE, YCTOHYMBOCTD U COOCTBEHHBIE YACTOTHI KoJ1edaHuii ..59

W3ydeno BiusHEE HOPMBI 00pa3yIomel 0JHOIIOIOCTHOTO THIIepOOION a BpAIeHHsT Ha €T0 HallPsHKEeHHO-Ie(OpMUPOBAHHOE COCTOSIHIE, YCTONYMBOCTE H COOCTBEHHBIE
4acTOThI KosieOaHui. M310KeHbI pe3ysIbTaThl YHUCIEHHOTO aHAIN3a CETYATON 000IIOYKH PU PA3IMYHBIX HArpy3Kax.

Ki1roueBble ¢j10Ba: OHOMOIOCTHBIN rHnepOoIon ] BpallleH s, ceT4yaTast 000J104Ka, HANPSHKEHHO-1e(OPMUPOBAHHOE COCTOSHHE, YCTOHYMBOCTD, COOCTBEHHBIE YaCTOTHI, IPSIMOJIMHEIHBIE 00pasyolye,
obpa3yroliue — THIepooIbl.

UDC 624.04. Trushin S.1., Petrenko Ph.l. The influence of the morphology of reticulated hyperboloid on its stressstrain state, stability and fundamental frequencies

Influence of form of hyperboloid‘s generatrix on its stress1strain state, stability and fundamental frequency are studied in the article. The results of numerical analysis of reticulated shells under different
loads are given.

Key words: hyperboloid of one sheet, reticulated shell, stress1strain state, stability, fundamental frequency, straight generatrix, generatrix1hyperbola.

K.A. EI'YIIOB, nn:k.(AcTpaxaHCKHIi TOCyAapCTBEHHBIH TeXHHYECKMIi yHHBEPCUTET).

Metoauka onpeeeHusi NPOCTPAHCTBEHHOI Pa0OTHI CHJI B MHOT03TAXKHBIX 3/JaHHAX KOHCTPYKTHBHOI PaMHO-CBSI3eBO# CHCTEeMBI MPH celicMHYecKoM Bo3/eiicTBHH ..65
HccenenoBana npocTpaHCTBeHHast paboTa CUJI B MHOTOATAXKHBIX 3aHHSIX PAMHO-CBSI3¢BOI KOHCTPYKTHBHOM CHCTEMBI IPOSBIISIONIASCS 32 CUET TOBOPOTA MEPEKPHITUI B CBOCH MIIOCKOCTH,
YTO BBI3BAHO CJIyYalHbIM KCIIEHTPHCHTETOM MEX/Y LIEHTPOM JKECTKOCTH M LIEHTPOM Macc. Pa3paboTaH MeTo/ OlpeaeseHHs! CeHCMUYECKUX CHII, ACHCTBYIONMINX HA MHOTOTAXKHOE 3/1aH1E
PaMHO-CBSI3€BOIl KOHCTPYKIMH, YUHTBIBAOLIMIA CIBUTOBBIE U M3THOHBIE e(OPMALIUH, TOCTYHATENbHbIC 1 KPYTUIIbHbIC IIEPEMELIEHHS EPEKPBITHIL.

Kunrouesrble ciioBa: NPOCTPaHCTBEHHAA pa6o’ra cul, CHBH]‘O-I/]3]‘I/]6HHC ﬂe(i)opmauma, PaMHO-CBA3EBbIC CUCTEMBbI, KDYTHIIBHO-TIOCTYIIATEIIbHBIE COOCTBEHHBIE KOJ’IC6aHMﬂ, celicMUYecKoe BOSﬂCﬁCTBMe.
UDC 624.042.7. Egupov K.A. Methods of determining the spatial work forces multistorey buildings in a constructive framebraced system under seismic impacts

The paper investigates the spatial work forces in multilstorey buildings with archlbraced structural system is manifested by the rotation of overlap in the plane, which is caused by accidental eccentricity
between the center of stiffness and the center of mass. Developed method for determining the seismic forces acting on a multilstorey building with archlbraced construction, taking into account the
shear and bending deformations, translational and torsional movement overlap.

Key words: spatial work forces, shearlbending deformation, framel braced system, torsionalltranslational natural oscillations, seismic impact.

JluHaMu4eckre pacueThbl

I'.I'. BYJIBIYEB, a.T.H., npo¢. (MI'TY, MUPJA, r.Mocksa).

JIluHamMu4eckoe paspylieHne NPpsiIMOYToJIbHBIX TeJI ¢ MoJIoCTsAMH ..70

Paccmotpens! aBe 3a/1a4i AMHAMHYECKOTr0 Pa3pyIIeHNsI H30TPOITHBIX YIIPYTrOIUIACTUYECKHX Tl IPSIMOYTOJILHOTO CeUeHHsl, COJIepIKaIUX BHYTpHU ceds nosocTy. B nepoit 3aiaue
TOHKOCTEHHOC MMPAMOYT'OJIBHOE TE€JIO C Pa3JIMYHBIM KOJINYCCTBOM MOJIOCTEH noABepracTcs cmnma}omeﬁ Harpyske. Onpenenﬂ}o’rcx MHWHUMAJIBHBIC pa3pylIarolIne Harpy3ku B 3aBUCUMOCTH
OT TOJILMHBI TeJIa, KOJWYECTBA U PACIIONIOKEHHS osiocTell. Bo BTOpoii 3a1aue paccMaTpiBaeTcs POLECC paspyLICHHUs TI0JI0ro Ky0a MpoayKTaMi TOYEYHOM JICTOHALNK B3PhIBYATOrO
BEIIECTBA, [IOMELIEHHOTO B LIEHTP Ky0a.

KuioueBble €J10Ba: YHCIEHHOE MOJICTIMPOBAHHUE, IMHAMUKA, pa3pylICHHE.

UDC 5.393. Bulychov G.G. Dynamical fracture of rectangular bodies with cavities

In this paper two problems of dynamic fracture of isotropic elastol plastic bodies of the rectangular cross section with cavities are considered. In the first problem the thinlwalled rectangular body with a
various amount of cavities is exposed by compressed loading. The minimal destroy loadings depending on body’s thick, an amount and a disposition of cavities are spotted. In the second problem the
process of fracture of a hollow cube by spot detonation products to locate in centre of a cube is considered.

Key words: numerical modelling, dynamics, fracture.
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Marepuansl V MeXIyHAPOJHOTO CUMIO3HyMa "AKTyanbHbIe TPOOIEMbI KOMIBIOTEPHOTO MOICIUPOBAHHS KOHCTPYKIIMI U COOPYXKEHHMIt".

B.M.TPABYIII, akan. PAACH, a.T.H., npog.

O0 ucTopHM U OCHOBHBIX HTOrax V MeKIyHAPOJAHOI0 CHMIIO3MYMa «AKTYyaJIbHbIe NP06/J1eMbl KOMIILIOTEPHOI'0 MOJeJHPOBAHNSI KOHCTPYKIMIA M COOpPYKEeHUiD» ..2

C 1 o 6 uronst 2014 rona B 1. Mpkyrcke Ha 6a3e MpKyTCKOro rocyjapcTBEHHOIO TEXHHYECKOT0 YHHBEpCHTETa (HAIIMOHATIBHOTO UCCieIoBaTelibckoro yausepeuteta; Upl' TY) nox sruoit
Poccuiickoit akaseMun apXuTeKTyphl M cTpouTenbHbIX Hayk (PAACH) cocrosics V MexyHapoaHbli CUMIIO3HYM «AKTYalbHbIE IPOOIEMbl KOMIBIOTEPHOTO MOJIETMPOBAHUS
KOHCTPYKIMI U COOpYKeHHMIT» (OCHOBHOM opranu3arop — coBeTHHK PAACH, npod., x.1.1. T.JI. Imurpuesa). Cummno3nym, 00beIMHSIIONINI YYCHBIX aKaIeMHUYECKHX HHCTUTYTOB U
YHHMBEPCUTETOB C MPAKTUKYIOMIUMHU CIIEHAIUCTaMH, 3aHATHIMU B IPOEKTUPOBAHUM, PACYETHOM 0O0CHOBAHMHU M CTPOUTENLCTBE, U MOJIEPIKUBAIOIIHI TeM caMbIM GanaHc MEXLy
TEOPETHYECKMMH aCleKTaMHU MOZCIMPOBAHUS M HX MPUIOKEHUSIMH, coOpan 6oiee 120 yuacTHHKOB U3 35 HCCIeI0BaTENbCKHX, IPOSKTHBIX H 00pa30BaTENIbHbIX LEHTPOB Poccun
(Bnagusoctok, Bonrorpan, Exatepun6ypr, Upkyrck, Kasans, KpacHosipck, Mocksa, Huxuuit Hosropon, HoBocubupck, HoBouepkacck, Ilepmb, Pocros-na-/lony, Cankr-IletepOypr,
Tomck, Yda, Yensounck u ap.), Uranuu, [oabumu 1 YKpauHsl.

UDC. 624.04: 539.3. Travush V.I. History and main results of the fifth international symposium «Actual problems of computer simulation of structures and facilities»

Key words: international symposium, computer simulation, structures.

A.M.BEJIOCTOLIKHIA, I.A.AKUMOB, A.C.NABJIOB, T.5.KAUTYKOB, I.H A®AHACBEBA (®I'BOY BIIO«MockoBckuii rocyJapcTBeHHbIH CTPOHTEIbHBIH YHHBEPCUTET»,
r.MockBa)

O pa3paboTke, McciIeI0BAHUN M BepPU(PUKAIMY KOPPEKTHBIX YHCICHHBIX METO0B PeLIeHUs HeJIMHEHHBIX 32/1a4 1e)OpMHPOBAHNS, YCTOHYHBOCTH M 3AKPUTHYECKOr0 NOBEICHHUS
TOHKOHCTEHHBIX oﬁonoqeqno-nepmnesux KOHCprKHHﬁ W7

PaCCManI/IBa}OTCSI pa3pa60TI<a, HCCICI0OBAHUC U BCpI/Iq)HKaLII/ISI KOPPCKTHBIX YUCIICHHBIX METOOB PECIICHUS TCOMECTPUICCKH, (1)PI3I/ILICCKI/I 1 KOHCTPYKTHUBHO HEJTUHEHHBIX 3aga4
L[C(i;)OpMI/IpOBaHPISI, yCTOﬁQHBOCTH 1 3aKPUTUICCKOT'O TIOBEACHUSI TOHKOCTCHHBIX OﬁOJ’IO‘{C‘{HO(CTCp)KHCBLIX KOHCprKI_II/II\/IL KpaTKO PacCMOTPCHBI KJJACCHYCCKUE 1 COBPEMEHHBIC TCOPHUHU U
KpUTCPpHH INTACTUIHOCTH, YUCJICHHBIC MOJACIIN TUHAMHUYCCKOTO ILC(i)OpMP[pOBaHI/ISI MaTepHaliOB, YUCICHHBIC MOACIA JUHAMHUYCCKOI 0 pa3pymeHus, aJrOpUTMbI YUCIICHHOT'O PEILICHUST
KOHTAaKTHBIX 3a1a49 ¥ MCTOAbI PCIICHHUA 3a1a9 C FCOMCT])H‘ICCKOﬁ HEJTUHCHHOCTBIO.

Kuarouesble ciioBa: METO/1 KOHCYHBIX 3JICMCHTOB, YUCJIICHHBIC MCTO/IBI, HEJIMHEHHbBIE 3aJ1a4uu, ,E[eClJOpMI/lpOBaHI/Ie, yCTOﬁqHBOCTL, 3aKpUTHHYECKOC MOBEACHUE, TOHKOCTCHHBIC OGOHO‘le‘IHO-CTep)KHeBHC KOHCTPYKIHH.
UDC 624.04; 539.3; 539.4. Bialystok A.M.,Akimov P.A.,Pavlov A.S.,Kaitoukov T.B.,Afanasieva I.N. About development, research and verification of correct numerical methods for
solving of nonlinear problems of constructively deformation, stability and supercritical behavior of thinwalled shellbeam structures

The distinctive paper is devoted to development, research and verification of correct numerical methods for solving of geometrically and physically nonlinear problems of constructively
deformation, stability and supercritical behavior of thin-walled shell-beam structures. Conventional and contemporary theories and criteria of plasticity, numerical models of dynamic
deformation of materials, numerical models of dynamic fracture, algorithms for the numerical solution of contact problems and methods of solving of problems with the geometric
nonlinearity are under consideration.

Key words: finite element method, numerical methods, nonlinear problems, deformation, thin-walled shell-beam structures.

ILA.AKMMOB, M.JLMO3T'AJIEBA, T.5.KAUTYKOB, O.A. HETPO30B, MOJI)KTABA ACJJAMHU (®I'BOY BIIO «MI'CY», r.Mocksa)

(0} Bepud)mcalmu BeﬁBneT-peann3auuﬁ MHOTIOYPOBHEBBIX THCKPETHBIX H THCKPETHO-KOHTHHYAJbHBIX METOA0B JIOKAJTBLHOT0 pacieTa CTPOUTEJIbHBIX KOHCprKHl/lﬁ .14

Cratbs MOCBsIIIeHA BepU(UKAIIMY BelBIIeT(peaan3alnii MHOTOYPOBHEBBIX THCKPETHBIX U IUCKPETHO-KOHTHHYAIbHBIX METOAOB JIOKATBHOTO pacieTa CTPOUTENbHBIX
KOHCTPYKIMH. Bepuukanus ocymecTBisieTcs IIoCpeICTBOM CPaBHEHHS PE3yJIbTaTOB IIOyJaeMbIX 110 yKa3aHHBIM METOZaM, MIPeUIoKeHHBIX B paborax A.b. 3omorosa u IT.A.
AKVMMOBa, H pe3yJIbTaTOB, ONPEAENICHHBIM C IIOMOIIBIO YHUBEPCaAIbHOTo porpaMmmHoro komiuiekca ANSYS Mechanical, peanmusyromero Metos KOHeUHBIX deMeHToB (MKD).
KiroueBble cjioBa: MHOT'OYPOBHEBBIC METO/IbI, TUCKPETHBIC METOAbI, TUCKPETHO-KOHTUHYAJIBHBIC METOIBI, JIOKaJIbHBIN pacueT CTPOUTEIIBHBIX KOHCprKL{l/lﬁ, BeﬁBneT(peanmauHu, BepI/I(bHKaHI/Iﬂ, METOJA
KOHEYHBIX 3JICMEHTOB.

UDC 624.04; 539.3. Akimov P.A., Mozgaleva M.L., Kaitoukov T.B., Negrozov O.A., Mojtaba Aslam. About verification of waveletbased multilevel discrete and discretecontinual
methods of local structural analysis

The distinctive paper is devoted to verification of wavelet-based multilevel discrete and discrete-continual methods of local structural analysis, proposed by prof. A.B. Zolotov and prof.
P.A. Akimov. ANSYS Mechanical simulation software has been used for verification purposes.

Key words: multilevel methods, discrete methods, discrete-continual methods, local structural analysis, wavelet-based methods, verification, finite element method.

A.M.BEJIOCTOLIKMIA, 1.A AKUMOB?, T.5.KAUTYKOB*, .HA®AHACBEBA', B.B.BEPLILIMHUH", I.C.IMUTPUEB?, A.P.YCMAHOB!, A.C.UYKUHOB®,
C.B.IIEPBUHA (‘*®T'BOY BIIO«MI'CY», 3A0«HHI] Ctau0», *000«HUM TpaHcnopTa HedTH U HedTenpoayKToB», I.MocKBa).

HOCTaHOBKa, KOHEYHOJ3JIEMEHTHAasl alllIPOKCHUMAIUA H AJITOPHTMBI PEeLICHHUS 32124 PaCUY€THOI O 000CHOBAHHSI CBSI3AHHBIX CHCTEM «COOpPYKEHHE — JKHAKOCTb» .21

Hacm;uuaﬂ CTaThs IMMOCBALICHA aKTyaJlbHBIM BOIIPOCaAM MOJCIIMPOBAHUA BSaHMOHCﬁCTBHﬂ COOPYKEHUSA C KUIKOCTBHIO. Hpe,HCTaBJ'IeHbI KOHTHUHYaJIbHASA U AUCKPETHAA
(KOHEYHO3JIEMEHTHAs) IOCTAaHOBKH 33/1a4H, IPUBEACHBI XapaKTEPUCTUKH aITOPUTMOB YUCIICHHOTO PELIEHHs, PACCMOTPEH IPAKTHYECKU BaXKHBIN IIPUMEp pacyera ¢
HCIIONTb30BaHUEM IporpaMMHO(anropurMudecknx kommiekcoB ANSYS Mechanical, ANSYS CFX n ABAQUS.

Kuarwuessle ciioBa: METOJI KOHCYHBIX 3JICMCHTOB, B3al/lM0}Z[CﬁCTBH€ COOPYKEHHUSA C KUAKOCThIO, KOHTHHYaJIbHAs ITIOCTaHOBKA 3a/1a41, TUCKPETHAs IMMOCTAHOBKA 3a/1a4H, aJlTOPUTMBI YHCIICHHOT'O PEIIEHU.
UDC 624.04; 539.3; 530.4. Bialystok A.M., Akimov P.A., Kaitoukov T.B., Afanasieva I.N., Vershinin VV.V., Dmitriev D.S., Usmanov A.R., Chuzhinov A.S., Shcherbina S.V. Finite
element formulation and analysis of fluid — structure interaction problems

This paper is devoted to fluid — structure interaction problems. Problem formulation, finite element discretization, simultaneous and partitioned solution procedures, are discussed, and
advantages and disadvantages of their use are mentioned. Some state-of-the-art numerical solutions, obtained by ANSYS Mechanical, ANSYS CFX and ABAQUS, are also presented to
indicate problems that can now be solved using currently available techniques.

Key words: finite element method, fluid — structure interaction problem, continual formulation, discrete formulation, solution procedures.

A.C.FOPO}IE[[KI/Iﬁ, A.T.H., npo¢., M.C. BAPABAI, k.T.H., 101.

KOMl'll)lOTepHOQ MoO/1e/IMpOBaHue Mpouecca BO3BeACHUA CTPOUTEIbHBIX KOHCprKIH(Iﬁ .28

PaCCMa’l‘pI/IBaeTCﬂ METOAHKaA y4e€Ta HBMGHH}OIHeﬁcﬂ BO BpEMCHH KOHCprI(TPIBHOf/'I CXEMBI B ITIPOIIECCE BO3BEACHUS COOPYKECHHUS. I[eMOHCTpI/Ipy}OTCSI HEJIMHEHHBIE 3(1)(1)6KTLI ITOM
CUTYyalnu. PaCCManPIBaeTCfI BJIUAHHUC IIPOLIECCA BO3BECACHUA HA YCUJINS, BOSHUKAIOIINE B DJIECMCHTAaX KapKaCHOT'O 30aHUA C MOHOJIUTHBIM AAPOM KECTKOCTH. Llellb
TEOPETUIECKUX I/ICCHe)loBaHI/Iﬁ COCTOUT B YCTAaHOBJICHUH BJIMSAHUA IPOIIECCAa BO3BEICHHU HA Hal’[pH)KeHHO(Z[e(I)OpMPIpOBaHHOC COCTOSTHHE HECYIIUX CUCTEM BHaHI/H\/’l n
COOpy)KeHPIﬁ. HpPIBO[I}ITCH TIPUMEPBI MOACIMPOBAHUS IIPOLIECCAa BO3BEACHH BBICOTHOT'O 3JaHUS U YHUKAJIBHBIX KOHCprKHPII)’I METOJOM top-down.

KiroueBble cjioBa: MOJEIIMPOBAHUE, JKM3HCHHBIH IMKII, TIPOLIECC BO3BEACHMS, HECYIIast CUCTEMa, HEJIMHEHHOCTb.

UDC 624,074,075. Gorodetsky A.S., Barabash M.S. Computer simulation of erection of construction

In this article the methods of taking into account structural scheme that changes in time during erection process of installation are considered. Nonlinear effects of this situation are shown.
Also is considered the influence of erection process on efforts that arise into elements of skeleton-type building with solid stiffening core. The purpose of theoretical investigation is to
determine the influence of erection process on stress-strain state of load-bearing systems for buildings and installations. Are shown the examples of modelling erection process for high-rise
building and unique structures by top-down method.

Key words: modelling, life cycle, erection process, load-bearing system, nonlinearity.

AT'. TAIIAH, n.t.H. (OAO«ATOMIHepronpoexT,r.Mocksa).

Oco0eHHOCTH pacyeTa Ha celicMUYecKHe BO3/1eliCTBHSI OTBETCTBEHHBIX coopy:keHuii ADC ..34

PaccmoTpeHbl HOpMaTHBHBIE ITOXOBI K PacueTy Ha CeHCMUYECKHEe BO3EHCTBYSI COOPYKEHUH nepBoit kareropuu ceiicmoctoiikocti ADC, peai30BaHHbIE B POCCUHCKUX
HOpMax HOBOTO MoKoJieHUs. OOCY:KI€HBI OCHOBHBIE PA3IMYHs C HOPMaMH, IPUMEHSIEMBIMU B TPOCKTHPOBAHUY IPAXKIAHCKUX OOBEKTOB.

KiioueBble €J10Ba: CEHCMOCTONKOCTE COOpy)KCHI/Iﬁ, JAWHAMHUYECKHE PacyY€Thl, HODMUPOBAHUE.

UDC 539.3. Tyapin A.G. Special features of the seismic analysis for the main npp structures

Approaches to the seismic analysis of the main NPP structures are described. These approaches are implemented in the recently published Russian standards. The main differences with civil
engineering codes are discussed.

Key words: seismic safety of structures, dynamic analysis, standards.

B.H.CUIOPOB, a.1.H., npo¢. (PI'BOY BIIO«MocKoBCKMii rocy1apcTBEHHbIH CTPOUTENLHbI YHHBEPCHTET»).

O0 ydere pe3y/IbTaTOB IKCIEPUMEHTAJILHBIX HCCIEA0BAHUIT cOOPY:KeHUsI NpH GOPMHPOBAHUY ero pacyeTHo# moaenu ..38

IIpennoxkeH MoaAXoA, TO3BONIAIONIHH KOPPEKTUPOBATh BEIUMCIUTEIbHYIO PACUETHYIO MOJICNIb COOPYKEHUS TSl ONIEPAaTUBHOTO YCTPAHEHMS Pa3iIHuuil B IPOSBICHUSIX
COOPY>KCHHUS U IPOSABIICHUAX €TI0 pvaGTHOf/'I MOJCIIH, BBIAIBJICHHBIX B X0/1€ MOHUTOPHHI'A COOPYKCHUS.

Kunrwouesrble ciioBa: KOMITBIOTEpHAs MOJI€JIb, KOPPEKTHPOBKA MOJICIIH, CO6CTBCHHH€ YaCcTOThI, TMHAMHYIECKHE, IIOTPETTHOCTh BO3MYIIICHHUS.

UDK 539.3. Sidorov V.N. Taking into account results of structure experimental studies at the formation of its calkulation model. The paper presents an algorithm for prompt
updating of a structure computer simulation model, based on consideration of the results of the structure monitoring. Correction is to adjust the eigenvalues spectrum of the calculation
model using the values of the frequency of free vibrations obtained in the course of structure dynamic tests. It is believed that by measurements during the monitoring, some of the values of
natural frequencies of the object can be obtained and their appropriate forms of free oscillations can be established.

Key words: computer model, the adjustment model, the natural frequencies, dynamic, error disturbance.



I''IT'KAIHEBAPOBA, 1.1.H.,ipo¢., A.C.MAPTHPOCSIH, un:k. (IlepMckuii HAMOHAJBHBIH MCCIeJ0BATEIbCKHIl OJIMTeXHUYecKUii yHUBepcuTeT). OnpenesieHue
TUAPOIMHAMMYECKOT0 JaBJeHUs BOJIHbI NPOPHIBA HA 31aHuA ..42

B HaCTOAMICE BPEMS IIPpU 3aCTp0171KC TIEPCIEKTUBHBIX TeppPITOpI/Iﬁ ropoja, nomnagaromux B 30Hy BO3MOXKXHOTO 3aTOIIJICHUS, IS IIPUHATHSA IPOCKTHBIX peIJ_IeHI/Iﬁ Tpe6ye’rcs{
OLECHUTH MEXaHUYICCKYIO 06€e30MacHOCTh TIPOCKTUPYEMOT'O 3JaHUS UIIN NIPEAYCMOTPEThL U 000CHOBAThL €0 MEPHI 3aUTHIL. I[J'I?I 3TOro HCO6XOI[I/IMO 3HATb TUAPOAUHAMUYIECKOC
JIaBJICHHE BOJIHBI IPOPhIBA HA 00TEKaeMbIi 00beKT. [l perieHnst 3Toi 3a/ia4u UCIoNb30Bacs mporpaMMHslil koMmuieke Flow Vision. MccnenoBanocs BausiHEE CKOPOCTH
IIOTOKA, a TAKKE IMapaMeTpoOB CaMOro 00BeKTa CTPOUTEIILCTBA (GI‘O ¢)0pr1, pa3sMepoB, OPUECHTAIIUY OTHOCUTECIIBHO HAIIPABJICHUS TCYCHUS HOTOK&) Ha BEIIMYUHY
TUAPOANHAMUYECKOTI'O JaBJICHUS. HJ’IS{ OTOI'0 HUCIIOJIB30BAJIaCh MaT€EMaTHYECKasl TCOP U IMIIaHUPOBAHUA MHOI‘OCI)aKTOpHOI‘O OKCIIEPUMEHTA.

KuoueBsble ci10Ba: BonHA IIPOPBIBA, THAPOAVUHAMHUYECCKOE NAaBJICHUE, KOMIIBIOTEPHOE MOJECINPOBAHUEC, Flow ViSiOl’l, TeOopus INITaHUPOBAHUS MHOI‘OdJaKTOpHOFO OKCIIEpUMCHTA.

UDK 532.5:519.6. Kashevarova G.G., Martirosyan A.S. Definition breakthrough wave hydrodynamic pressure on the building

Currently looking at building up areas of the city within the area of a possible flood , for making design decisions required to estimate the mechanical safety of the designed building or to
provide and justify its protection measures. For this it’s necessary to know the hydrodynamic pressure of the load breakthrough wave on a streamlined object. To solve this problem we used
software package Flow Vision. We study the influence of flow rate, as well as the parameters of the building (its shape, size, orientation relative to the direction of flow — stream) on the
value of the hydrodynamic pressure. To do this, we used a mathematical theory of planning multifactor experiment.

Key words: wave breakthrough, hydrodynamic pressure, computer simulation, Flow Vision, multifactor experiment planning theory.

B.B.JIAJIUH, a.1.H. . npod., J A KYIIOBA, nn:xk. (Cankrt-Ilerepdyprexuii mouTexHuyecKuii yHHBepCHTET).

PemeHue 3a1a4u yCTOHYMBOCTH CKATOTO CTEP/KHS IMHAMUYECKHM METO0M C YYeTOM KeCTKOCTel Ha CABMI M pacTsikeHue .49

PaCCManI/IBaCTCSI TCOMCTPUICCKU HEJUHCHHAS TIJI0CKast 3agava JHHAMUKH JIHHEHHO yupyrux CTCp)I(HCfl. Z[aHLI BapuanoHHas 1 L[I/I(i)q;)CpCHLII/IaJILHaﬂ IIOCTAaHOBKH. BLIBCL[CHLI YpaBHCHUST
L[I/IHB.MI/I‘«ICCKOP’I yCTOI)’[‘II/IBOCTPI, BHCpBLIC IIOJTy9C€HBI JUHAMHUYCCKUM METOAOM PCHICHUS 3a1a4 yCTOﬁqHBOCTH CIKATOr'o CTCPXKHA C yICTOM BCEX JKECTKOCTEH (Ha I/I3FI/I6, CABHUI' U PACTSDKCHUC
- C)KaTP[C) JUISL BCEX THITIOB TPAHUIHBIX yCJ'IOBPIi’I.

KirroueBbie cj10Ba: reoMeTpUYecKas HeJIMHEHHOCTh, AMHAMUYECKast yCTOMUMBOCTD, YCTOMYMBOCTD CHKATOTO CTEPIKHS, KPUTHYECKAs CUJIa.

UDC 624.04; 539.3. Lalin V.V., Kushov D.A. Solution of the problem of stability of a compressed rod dynamic method with the shear stiffness and tensile

This article is dedicated to the geometrically nonlinear plane dynamic problems of the linear elastic rods. The differential and variational formulations are given. The dynamic stability
equations were obtained. Exact solutions for the stability problems of a compressed rod with bending, shear and longitudinal stiffness being taken into account and with different types of
end fixity were obtained by a dynamic method.

Keywords: geometrically nonlinearity, dynamic stability, stability of a compressed rod, critical load.

A HIIOTAIIOB, a.1.H. npo¢., EM.YOUMIEB, un:x., HA3AMBAEB, unx. lOYpI'Y, r.Heasiounck).

AHa/n3 Kose6aHuii NoAKPaHOBOii (pepMbI IpU aBapuiiHOM BO3AeHCTBHH .55

PaCCMa’I‘pI/IBaCTCﬂ BpCMCHHOﬁ AHaJIM3 KOHCTPYKTHBHO HEJTUHCHHBIX CHCTEM pu HCﬁCTBHH JUHaAMHYCCKHUX Harpysok. HpI/IBCZ[GH puMEp TUHAMHYECKOr0 pacueTa METaUTMIECKON
TIOJIKPAHOBO# (hePMBI IIPH €€ TOIHOM Pa3pyLICHUU OT ACHCTBHS aBapUIHON HAarpy3KH OT MOCTOBOTO KpaHa BCIISACTBUE 0OpbIBa CTPOIA IPpy3a.

KiroueBble cjioBa: METOM, BpCMeHHOﬁ aHalin3, MaTeMaTH4YeCKasd MOIECIIb, KOHCGaHl/lS{, JAVHaAMHU4YECKas peaklus, KOHCTPYKTHBHAsA HeIIPIHCﬁHOCTL, aBapuﬁHoe BO3JI[CI7ICTBI/IC, MOCTOBOM KpaH, II0AKpaHOBas
thepma.

UDC 624.04; 539.3; 534. Potapov A.N., Ufimtsev E.M., Zyambaev N.A. Analysis of oscillations of crane trussunder the influence of disaster exposure

Considered the time analysis of constructive nonlinear systems under dynamic loads. Is an example of the dynamic calculation of the metal crane truss with its complete destruction from
the action of the emergency load due to breakage of the bridge crane sling cargo.

Key words: method, time analysis, mathematical model, vibration, dynamic reaction, constructive nonlinearity, bridge crane.

HM.C.TOPHOCTAEB' un:., H.B. KJIFOEBAY, 1.1.1., B1.ML.KOJTYYHOB?, 1.1.1.,npody., 1. A. IKOBEHKO? k.1.1. (‘FOro-3anaamsiii I'Y, r.Kypek, ‘Hauuonaasuprii
aBHALMOHHBII YHUBepcuTeT, I.Kues)

JlepopMaTHBHOCTD KeJ1€300€TOHHBIX COCTABHBIX KOHCTPYKIMIA ¢ HAKJIOHHBIMH TPeUMHAMH ..60

Tloctpoena pacueTHast Mozielb J1e)OPMATUBHOCTH JKEI€300€TOHHBIX COCTABHBIX KOHCTPYKIHI Ha YUacTKaX ¢ HAKIOHHBIMU TPEIIMHAMH, OITUPAIOIIASICS Ha MATHOIOYHYIO PACYETHYIO
CXEMY, BKIIFOYAIOITYIO HAKJIOHHBIC TPCIIUHBI PA3JIMIHBIX TUIIOB U PACUCTHYIO CXEMY B BUJIC CI[HHH‘IHOﬁ IIOJIOCKH. Pa3pa60TaHa pacucTHas METOAUKA Il ONPEACIICHUS Z[Cq)OpMaTHBHOCTH
)KCJ'[CSO6CTOHHI>IX COCTaBHBIX KOHCprKHHﬁ Ha yJacTKaxX C HaKJIOHHBIMH TPCIMUHAMH IIPU YICETC YCIOBHBIX COCPEAOTOUCHHBIX CABUIOB B IIIBaX U B IIBAX-TPCIINHAX, HECCOBMCECTHOCTH
nedopmanuii 6eToHa U apMatypsl 1 o3¢ dekra HapyIIeHHs CIUIOMHOCTH OeTOHa.

KiroueBble cj10Ba: jxene300€TOHHBIE COCTABHBIE KOHCTPYKIMH, 1e()OPMATHBHOCTD, HAKIIOHHBIC TPELIMHbI, HAPYLIEHHE CIUIOIIHOCTH, PACYETHASI CXEMa, YCIIOBHBIE COCPEOTOYCHHBIE C/IBUIH, IIBBI.
UDC 624.012.045. Gornostaev 1.S., Klyeva N.B., Kolchunov VL.1., Yakovenko I.A. Deformability of reinforced concrete composite constructions with inclined cracks

The paper presents a calculation model for deformability of reinforced concrete composite constructions with inclined cracks, based on five blocks design scheme, including various types of inclined
cracks and the design scheme as a single strip. The calculation method is developed for determining the deformability of reinforced concrete composite constructions with oblique cracks, based on
working hypotheses formulated taking into account the conditional concentrated shifts in joints and junctures, cracks, uneven deformation of concrete and rebar and concrete discontinuities effect.
Key words: concrete composite constructions, deformation, inclined cracks, discontinuity, calculating scheme, conditional concentrated shifts, junctures.

I'"T.TAPABPUH, a.1.H., npod. (Boar'TY, r.Bosarorpan).

TIpomeskuBaHue MOJIOT0i KOHMYECKOH 000J109KH ¢ HIAPHUPHO 3aKPEIVICHHBIMHU KPAsiIMH HA YNIPYIHX INIACTHHAX ..67

VYnpyras nonoras 000104ka B GopMe MpsiMOro yce4eHHOro KOHyca OOJIbIINM CBOMM OCHOBAHHEM IIAPHUPHO MPHKPEIJICHA K KOHTYPY OTBEPCTHS B YIPYroi OECKOHEUHOI MIIACTHHE, a
BHYTpPb MEHBILIETO OCHOBaHHsI 000JIOUKH BCTABJICHA ¥ IIAPHUPHO 3aKpeIUIeHa yrpyras Kpyrias miactuHa. OceBbIM CKaTHeM 9Ta KOHCTPYKLHs TpaHc(HOpMUpYeTes B IIIOCKOCTb. Periena
3a/1a4a O HaNPsKEHHO-1e()OPMUPOBAHHOM COCTOSIHHH 3JIEMEHTOB KOHCTPYKIIMM MIPH TAKOM TpaHcdopMupoBaHuu. PellieHa 3a/1aua 0 MUHMMAJIbHON CKUMAIOLIEH CHIle, MoJ AeiicTBUEM
KOTOpOﬁ KOHHMYECKasi 000JI0YKa CKAYKOM MEHSET HalpaBJICHUE BBIITYKIIOCTH.

KiaroueBble cjioBa: YIpyrue niacTHHbI 1 OGOJTO'{](M, Hal'[pﬂ)KeHHO-L[C(bO]DMHpOBaHHOC COCTOSTHHEC.

UDC 539.3. Tarabrin G.T. Buckling sloping CONICAL casing hinged edges on an elastic plate

Elastic shallow shell in the shape of a truncated cone large direct its base is pivotally attached to the loop holes in an elastic infinite plate, and the inside of the smaller base shell is inserted
and hinged elastic circular plate. Axial compression, this construction is transformed into a plane. The problem of the stress2strain state of structural elements in this transformation. The
problem of the minimum compressive force, under the influence of which the conical hull abruptly changes the direction of convexity.

Key words: elastic plates and shells, the stress-strain state.

Haum 106unspet I'ennaanio Tumodeesuyy Tapapuny — 80 jer .74

Jleonnny CemenoBuuy JIsixopuuy — 80 jier ..76

Hepconammu IMamsitn Bragumupa Bacunbepuya Illyraesa .77

N 6 3a 2014rox

Pacuersl Ha MPOYHOCTH

M.H. KUPCAHOB, 1.¢u3.mar.nayk, npod. (HUY MOMU, r. Mocksa).

AHAJIMTHYECKUI pacyeT MHOropeeT4yaToii gpepmsli ..2

Hcenenyrorest yCHnst B CTEPXKHSX TUIOCKON CTATUUECKH HEONpPeIe MO 6anouHoi (epMbl ¢ IBOHHOMN pereTko. [t HoIydeHHs aHATUTHYECKOT'0 PEIICHHS IIPH IPOU3BOJILHOM YHCIIC
CTeprKHEH (epMbl HCTIONB3YETCsl METO HHAYKIIMU U CHCTEMa KOMIIbIOTepHON MaTtemaTuki Maple. OTMe4aoTCst HEKOTOPbIE 0COOCHHOCTH B PELICHUH. AHATIN3UPYETCs CiIydail motepu
YCTOWYMBOCTH OJHOTO M3 CTEpIKHEH (hepMbl M 3aKPUTHUECKOE HANIPSDKEHHOE COCTOSIHHE KOHCTPYKLIUH.

Kirouesble ciioBa: depma, penrerka epmbl, Maple, BelyurBaH#ue, HHIYKIHUS, ACUMITOTHKA, IPOTUO.

UDC 624.04. Kirsanov M.N. Analytical calculation of the multilattice truss

The forces in the bars of flat statically indeterminate truss with double bars are investigated. To obtain an analytical solution for an arbitrary number of rods the induction method and system of computer
mathematics Maple are used. There have been some features in the solution. The case of the loss of stability of one of the rods and supercritical state of truss are analyzed.

Key words: plane trusses, induction, buckling, Maple, deflection.

Marukpecrosexniit K.II 1.1.0. (IHAUCK um. B.A. Ky4epenko).

Pa3BuTHe MeTO/10B pacueTa JepeBAHHBIX KOHCTPYKIMIA MPH CJI0KHOM HANpsikeHHOM cocTostHnn (Yacts 1) ..6

PaccmarpuBaroTcs BONpockl 00eciedeHnst )KUBYIECTH U 0€30IIaCHOCTH COOPYKEHHH 3a CYET COBMECTHOW pabOThI KapKaca M OOLIMBOK 110 HEMY IIPUMEHUTEIILHO K JKHJIBIM IOMaM 1
OOJIBILIETIPOJIETHBIM ITPOCTPAHCTBEHHBIM KOHCTPYKIHUSAM. AHAIN3UPYIOTCS ITAIbl pPa3pabOTKH PacyeToB OOIIMBOK, PA0OTAIONINX B CIIOKHOM HAIPSHKEHHOM COCTOSIHHM B TOM YHUCIIE TIPH
BO3MOXKHOW MECTHOM TOTepe yCTOHYMBOCTH, KOT/Ia IIPH 3TOM HECyIasi ClIOCOOHOCTh KOHCTPYKIIMH HE HCUEPITBIBACTCS, @ CIIEbl HOTEPU YCTONYMBOCTH IIPH CHATUY Harpy3KH NCUYE3AI0T.
OtMeuaeTcss BO3MOKHOCTB HaJIeXKHON pabOThI KOHCTPYKIMH 3a TIpeieTIaMy JIMNHEHHOTO AeopMupoBanus. [IpuBoasTCs pe3yabTaThl 5KCIEPUMEHTAIBHBIX HCCIICOBAHUMH,

TIOATBEP KIAIOIINE dTH IPEUI0KEHNS. JJaroTCs OLIEHKH BO3MOXKHOCTEH PacueToB TOJBKO MPEIEIBHOI0 cOCTOsIHUS. OOOCHOBBIBAETCS 1IEIECO00Pa3HOCTh pa3pabOTKH HEIMHEHHBIX pacyeToB
CHJIOBOTO COIIPOTHBIICHHUS CTATHIECKH HEOIIPEISIIMMBIX KOHCTPYKIIMI B YCIIOBUSIX CIIOKHOTO HAIPSHKEHHOTO COCTOSTHMS, BO3MOkHO onpezenenre HJ{C Ha qro00M sTarre sKCruTyaTaiin
coopykeHus. Bo BTopoii yacTu cTaTby npenoaraeTcsi onmucaTh HoApoOHOCTH HEMMHEHHBIX PAcyeTOB.

KiioueBbie cj10Ba: JepeBsHHbIC KOHCTPYKIMH, KapKac, TOHKHE OOLIMBKHU, pacueT, MeCTHas OTepst YCTOHYNBOCTH.

UDC 624.042; 539.3. Pyatikrestovsky K.P. Development of methods for the calculation of wooden structures under complex stress state (Part 1)

Key words: wooden structures, thin skin, payment, local buckling.



Pacuetsl Ha ycTOHUMBOCTD

Croasipos H.H. kana. texn. nayk, (OAO «IIMUnHUMU BT «JIenasponpoexTt», r.Cankr-Ilerepoypr.).

Hopmuposanue npeebHOl rHGKOCTH BHICOKOMAYTOBBIX ONOP NMepeMeHHoro cevenns ..13

Paccmorpena npobiemMa HOpPMUPOBAHKS PEIEIBHOI THOKOCTH CTep)KHEil TepeMeHHOro ceueHus. [IpeanokeH BapHaHT PEIeH s TPOOIEMbI IPU HPOCKTUPOBAHUN 00BEKTOB aBUALIMOHHOM
uHppacTpykTypsl. [IpuBeAeHb! MPHMEPBI ONPEAeICHNSI THOKOCTH MAaYTOBBIX OIOP MEPEMEHHOIO CCYCHHUSL.

Ki1ioueBble cjI0Ba: METAUIMYECKUE CTOWKH, Mpe/iebHast THOKOCTb, YCTOIYMBOCTh KOHCOJIBHBIX CTEP)KHEH.

UDC 69.04:69.036. Stoliarov N.N. Rationing ultimate elasticity of high pillars variable section

This article considers the problem of rationing ultimate flexibility rods with variable crosslsection. A option solution for designing aviation infrastructure. Examples of definition of flexibility mast
supports through sustainability.

Key words: metal racks, maximum flexibility, stability of a cantilever rod.

I{I/[C.I'ICI-[I-[LIC pacquLI . .
A.M.BEJIOCTOULKMIA', . K.KATHYABAZ I.LU. HOBUKOB?, K.M.OCTPOBCKHIA* (:3A0«HMIL Cta/lnO», *OI'BOY BIIOMICY», r.Mocksa)

AJanTHBHbIE KOHEYHO)/IeMEHTHBIE MO/IeJIH B OCHOBEe CHCTeM MOHHTOPHHIA HeCylMX KOHCTPYKIHil yHUKAIbHBIX 31aHuii .17

B nacrosimee Bpemst npo6iieMa MOHUTOPUHIA HECYIIMX KOHCTPYKIMH YHUKAJIBHBIX 3/IaHUIl HA CTAAUX UX CTPOMTENIBCTBA M YKCILTyaTalui IpHodperaer ocodoe 3HaYeHHE, BaXKHOCTh
KOTOpO#H y»Ke NPU3HAIN NPOSKTUPOBIMKH, CTPOUTEIIH U CHIELMAIMCTBI HAZ30PHBIX opraHu3aiuii. [Ipejcrapisercs, 4To JIMIIb CHCTEMa HHCTPYMEHTAJILHOIO MOHUTOPHHIA, IOCTPOCHHAs HA
OCHOBE aHAJIM3a PE3yJIbTATOB KOHEUHOMIEMEHTHOIO MOAIC/IMPOBAHHS B COIIOCTABIICHUH C JJAHHBIMU N3MEPEHHUIA, I03BOJIUT BBITOJIHHUTH aJICKBATHOE U KOPPEKTHOE IJIAHUPOBAHUE
MEPOIPUSTHIT IO TOJrOTOBKE U PEarnpOBAHUIO HA H3MEHEHHsI OTBETCTBEHHBIX KOHCTPYKIIUH, C/IEIaTh BBIBOJBI O (JAKTUUECKOM COCTOSHUM M BO3MOXKHOCTH JlaibHeliei 6e3onacHon
OKCIUTyaTally 30aHuUs.

KiioueBbie ci10Ba: METO KOHEUHBIX 2JIEMEHTOB, MOHUTOPHHT HECYIIIMX KOHCTPYKIHI, YHUKAIbHBIC 3/1aHNs, aIAITUBHBIC KOHEUYHOIJIEMEHTHbIE MOJICIIN.

UDC 624.04, 539.3, 539.4. Belostotsky A.M., Kalichava D.K., Novikov P.I., Ostrovsky K.l. Adaptive Finite Element Models as a Basis of Monitoring Systems of LoadBearing Structures of Unique Buildings
Problem of monitoring of load1bearing structures of unique buildings during the construction and operation is of paramount importance at the present time. The importance of this problem has been
already recognized by designers, builders and experts of supervising organizations. It seems that only a system of monitoring tool, based on the results of finite element analysis in comparison with
corresponding measurement data, allows investigator to perform an adequate and proper planning of actions in order to prepare and respond to changes in critical structures, to draw conclusions about the
actual state and the possibility of continuation of safe operation of the building .

Key words: finite element method, monitoring of load1bearing structures, unique buildings, adaptive finite element models.

A.M.BEJIOCTOLIKHMA, C.5.IIEHbKOBOM, C.B.IIIEPEBUHA, T.5. KAUTYKOB, I1.A AKUMOB (®I'BOY BIIO«MI'CY, r. Mocksa)

Pazpa6oTka u Bepupukauus MeTOAUKH YucJeHHOro moaeaupoanust HAC, npoYyHOCTH M yCTOHYHBOCTH MHOT0ITAXKHBIX MAHEJIbHBIX 31aHMiIi ..24

Crarbs TIOCBSIICHA aKTyaJIbHBIM BOIIPOCaM pa3pa60TKI/1 u BCpI/I(l)I/IKaLH/II/I METOAUKHN YUCIICHHOTO MOACINPOBAHUSA HI[C, TIPOYHOCTH U yCTOﬁ‘-IHBOCTPI MHOT'O3TaXHBIX IMMAaHCIIBHBIX 3HaHHﬁ, B
paMKax MpOBEJCHHBIX UCCIICOBAHUI Ha IpUMepe 25.T1 STAXKHBIX OANHOYHBIX U COJTOKMPOBAHHBIX cekuuii HoBoi cepun M. 155CI1 Ob1mm paccMOTpPEHBI BOIP OCHI YUCIICHHOTO
MOJCINPOBAaHUA BSaHMOZ[eﬁCTBHﬂ OCHOBHBIX HECYIIIUX DJIEMCHTOB THITOBBIX MaHeseHi 3aHus [IPU Pa3JIMIHBIX COYCTAaHUAX HArpy30K (KHHMaTH‘IeCKHX, TIOCTOSIHHBIX 1 BDEMCHHBIX
Har‘py301<), OIIPEICIICHUEC TpC6yCMOFO ApMHUPOBAHUSA U BEJINIHHBI yCHJ’[I/Iﬁ B COCIMHUTCIIBHBIX 3JICMCHTaxX (3a1<naz[m>1x Z[C’Ta_J'IHX) " Hal'lpﬂ)KCHI/Iﬁ B KOHTAKTHBIX IIIBaX.

KiawueBble ciioBa: METOJ KOHEYHBIX 3JIEMEHTOB, YUCJICHHOE MOJACIIMPOBAHUE, KOMITBIOTEPHOE MOAEIUPOBAHUE, IIPOYHOCTD, yCTOﬂ‘{MBOCTb, MHOI'O3Ta>XHbIC ITAHCIIbHBIC 3[JaHU .

UDC 624.04, 539.3, 539.4. Belostotsky A.M., Penkovoy S.B., Scherbina S.V., Kaytukov T.B., Akimov P.A. Development and Verification of Numerical Methods of Analysis of Structural Strength
and Stability of HighRise Panel Buildings

The distinctive paper is devoted to development and verification of numerical methods of analysis of structural strength and stability of highlrise panel buildings. Actual problems of numerical
simulation of the interaction of the main load-bearing elements members of building panels for various combinations of loads (climate, permanent and temporary loads), definition of the required
reinforcement and stress-strain state in connecting members and the contact joints were under consideration within research of 251storey single and semildetached sections of the new houselbuilding
series of 11155SP.

Key words: finite element method, numerical simulation, computer simulation, structural strength, stability, highlrise panel buildings.

C.IO.TPYTAEB, B.B.TPYTAEBA (OAO«HUpkyrck HUMxummam»).

Pa3paboTka MaTeMaTH4YeCKOI0 aNnapaTa U NPOrpaMMHOro odecredyeHusi 1j1s pacuera (pacoHHbIX JeTaseii Tpydonposoaos ..31

TIpuBenens! kpatkue cBeaeHust o nporpammuoil cucreme COMPASS. JlaHbI OCHOBHBIE TEOPETHIECKHE MTOIOKCHHST HEOOXOAMMBIE JUTS PEaTU3alii B JAHHOM IPOrPaMMHOM CHCTEMe
KOHEYHOT'O 3JIEMEHTA, B BUJIC KPHBOJIMHEHHOTO CTepIKHS. [IpuBe/ieH mprMep pacuera i aHajn3 pe3yJIbTaToB.

KiroueBble ciioBa: nporpaMMHoOe o0ecriedeHne, HarpspKeHHO-1e(h)OPMUPOBAHHOE COCTOSIHIE KOHCTPYKIHM, (haCOHHbIE AETAIH TPyOOIIPOBOIOB.

UDC 004.41:621.643.06. Trutaev S.Yu., Trutaeva V.V. Development ofthe mathematical tooland software for calculatingpipingfittings

This articleprovides a brief overviewof thesoftware systemCOMPASS. The paper presents the basictheoretical principlesnecessary for implementationin this program thefinite element, in the form ofa
curvedrod.An example of calculationandanalysis of results is given.

Key words: software, the stresslstrain state of structures, pipelinefittings.

JluneliHble pacyeTsl

EpmakoBa A.B. kana. texu. Hayk (FOYpI'Y, r. Yeasonuck).

Oco0eHHOCTH MPHMEHEHHs] METO/1a TONOTHUTEIbHBIX KOHEYHBIX JIEMEHTOB K HeJIMHEeiHOMY pacueTy CTep:KHeBBIX CHCTEM MO NpeIeJbHbIM COCTOSIHUAM ..35

PaCCMOTpeHBI HEKOTOPBIC BOIIPOCHI, CBA3AHHBIC C OITMCAHUEM ITPEACIIBHBIX COCTOSIHUM TUTOCKHX 1 TIPOCTPAHCTBCHHBIX CTEPIKHEBBIX JIEMEHTOB TS HEJTMHEWHOTO pacucra JKeJ1e300€TOHHBIX
KOHCprKL[I/Iﬁ C IMOMOIIBIO MHKS Dt BOIIPOCHI CBA3AHBI C H606X0}Z[I/IMOCTBIO y4deTa apMaTypsl U IIOCTCIICHHO MCHAIOIINXCS (I)PBH'-IeCKI/I HEJTMHEMHBIX CBOMCTB 3THX 3JIEMEHTOB TIpu
IIPUMEHEHHUH 3TOT0 METOAA.

KiioueBble ciioBa: 5xe1e300€TOHHBIC KOHCTPYKIMH, METO/L JOTOTHUTEIBHBIX KOHEYHBIX YJIEMEHTOB, TIPE/ICIbHOE COCTOSIHUE, apMaTypa.

UDC 624.04+624.07. Ermakova A.V. Singularites of use of additional finite element method in nonlinear analysis of bar sistems at limit states

This paper considers some problems connected with description of limit states of the plane bar FE and special bar one for nonlinear analysis of reinforced concrete structures by means of developed
AFEM. These problems are connecting with necessary of taking ABSTRACTS account of reinforcement and changing physical nonlinear properties of these FEs when this method is used.

Key words: reinforced concrete structures, additional finite element method, limit state, reinforcement.

M.O.MOUCEEHKO, k.1.1., O.HIIOIOB, k.1.1., T A.TPEIIYTHEBA, un:k. (TTACY, r.Tomck)

M3rub 3a npeesioM ynpyrocT ABYNoJbHOI NPAMOYToJbHOi rHOKOM IJIACTHHBI ¢ CHMMETPHYHON HAYAJIbHOI NOrN0bI0, MOJAKPEIUIEHHOH IEHTPAILHBIM pPedpoM :kecTKocTH .40
TIpuBesieH aHaU3 HCCIIEIOBAHMS HAPSDKEHHO-I(OPMUPOBAHHOTO COCTOSIHUSI 32 TIPE/ICSIOM YIIPYrOCTH rHOKOii ABYIOIBHOM MIACTUHBI IPH H3MEHEHUH CUMMETPHYHO HauaabHOH
HOI‘I/IGI/I TIJTAaCTUHBI. paCCMOTpeHa TIPAMOYTOJIbHASA B IJIAHE IJIACTHHA, HIADHUPHO OIIEpTas 10 BHCITHEMY KOHTYPY. ITo HpOL[OJ'[BHOﬁ OCH CUMMETPHH ITaCTHHA MMOAKPCIICHA peﬁpOM,
TTOCTaBJICHHBIM C OKCHEHTPUCUTETOM OTHOCUTECIIBHO Cpe}Z[HHHOﬁ TTOBEPXHOCTH. Ha TUTaCTHHY I[eﬁCTByeT PaBHOMEPHO pacTipeC/ICHHasA MONepeYHast Harpys3Ka. PaCCManHBa}OTCﬂ
TUIACTUYCCKHUC Lle(i)OpMaLU/IH, TICPEMCIICHNS, CDABHUMBIC C TOJ'[LLH/IH()ﬁ TIJIAaCTUHBI.

KioueBble ciioBa: ruiactiHa, peOpo jKECTKOCTH, HEJTMHEHHOCTh, HA4aJIbHAS OTMOb, TUIACTHYECKHE ;[e(i)opMam/m.

UDC 7.04:535.4.011.22.23. Moiseenko M.O., Popov O.N., Treputneva T.A. Bend behind a limit of elasticity two fields of a rectanqular flexible plate, with symmetric initial a deflection of the
rigidity, supported with the central edge

The analysis of research is provided in work intense the deformed state beyond a limit of elasticity of a flexible, dvukhpolny plate at change symmetric initial deflection the central edge of rigidity. The
rectangular plate in the plan, hinged opiraniye on an external contour is considered. On a longitudinal axis of symmetry the plate is supported with the edge delivered with ekstsentrisitety to rather
median surface. The plate is affected by evenly distributed cross loading. Plastic deformations, movements, comparable plates with thickness are considered.

Key words: a plate, edge of rigidity, nonlinearity, initial deflection, plastic deformations.

CeiicMu4ecKre pacyeTsbl

O.B.MKPTbBIYEB, a.1.H.,nipo¢., .M. APYTIOHAH, unxk. (MI'CY, r. MockBa).

CpaBHUTEILHBIIT AaHAJN3 METO0B CEIiCMON30/ISINH 31aHMI{ 1 COOPY:KeHHUIi B BH/le Pe3HHOMETALIHYECKUX H MASITHUKOBBIX CKOJIB3SIIIUX O1op ..45

PaccmarpuBaroTcs pe3nHOMETaNINYECKHE 1 MAsTHUKOBBIE CKOJIB3SIIHE OTIOPHI, MOMyYHBIIHME Hanboee MMUPOKOe PacIpoCTpaHeHUE NPH ceiicMOo3aluTe 31aHHil 1 COOPYKEHHIA,
MPUBOIATCA OCHOBHBIC JOCTOMHCTBA U HEAOCTATKHU JaHHBIX OIIOP.

KitioueBbie ¢J10Ba: pe3HHOMETAIUTHYECKas OMOpa, MassTHUKOBAsi CKOJIB3SIIIIAS OII0pa.

UDC 624.042.7. Mkrtychev O.V., Arutyunyan L.M. Comparative analysis of seismic isolation methods of buildings and structures in the form of leadrubber and friction pendulum bearings
Leadlrubber and friction pendulum bearings are considered, which are the most widespread in the seismic protection of buildings and structures, the main advantages and disadvantages are adduced
here. Key words: lead1rubber bearing, friction pendulum bearing.

A.I'TAINH, a.1.0. (OAO«ATOMIHEPrONpPoOEeKT», I.MOCKBa)

]'lpnmeHeHue TeOpeMbl B3aUMHOCTH B YaCTOTHOM AHaNa30He /ISl onpeaeTeHus ceilicMuYecKoii Harpys3kKu Ha KECTKMit (l)yH}IaMeHT B CJIOKHBIX TPYHTOBBIX yCJIOBHAX. Yacrs 1.
AHaJIUTHYECKHE BBIKJIAAKH ..48

AHaJIUTHYECKU BBIBOJUTCS (hOpMyJIa Ul HATPY3KH Ha KECTKHIT yHIAMEHT, HETIOABIIKHO yJEeP)KUBAEMbIi B OCHOBAHHH IIPH PACIPOCTPAHEHNH B HEM CEHCMUYECKOH BOJIHBL JTO
0000111eHHe paHee MOIYYCeHHOT0 Pe3yJbTaTa Ha ClIydail «CJIOXKHBIX TPYHTOBBIX YCJIOBHII», KOT/Ia BOKPYT JKECTKOTO (yHIaMEHTa UMeeTcsi 00JIacTh MOJAATINBOIO «M3MEHEHHOTO IPYHTay.
EnuHcTBEHHOE OrpaHNYEHHE — TMHEHHOCTh CBOWCTB MCXO/IHOTO OCHOBAHUS U M3MEHEHHOI'O IPyHTA.

KumioueBbie cjioBa: celicMudeckasi Harpy3Ka, B3aMO/ICHCTBHE COOPYKEHHIT C OCHOBaHHEM, TEOPEMa B3aUMHOCTH.

UDC 539.3. Tyapin A.G. Implementation of the reciprocity theorem in the frequency domain as a tool to derive seismic load impacting rigid basement in complex soil environment. part i: analytical solution
Formula for seismic load impacting rigid basement fixed in the soil foundation during seismic wave propagation is analytically developed. This is the extension of the previously developed analytical
result for the “complex soil environment”, when there is a certain volume of the “modified soil” around the basement. The only limitation is the linearity of the initial foundation and modified soil.
Key words: seismic load, soillstructure interaction, reciprocity theorem.



B.JL.XAPJIAHOB, a.1.1., U.B.JJEHUCOB, un:k. (BoarI'’ACY, r.Boarorpapn).

HccaenoBanue 3ppeKTHBHOCTH CeiiCMON30JSTOPOB MAsITHHKOBOIO THIIA ..56

Hccnenyercs ceificMuyeckas peakiys 31aHHs )KECTKOW KOHCTPYKTHBHOM CXEMBI C CEHCMOHM30JIITOPAMH MasiTHUKOBOTO TUMA. OCHOBHBIMHU XapaKTEPUCTUKAMH TaKUX
M30JISITOPOB SIBIISFOTCS [UTHHA MoJBeca U Kodddunment neMndupoBanus. PaccMoOTpeHsl H30ISTOPHI ¢ pa3HOil AMMHOM MMoJBEca U pa3HbIM KO3 dUIIeHTOM 1eMIpHpOBaHUSI.
D deKTUBHOCTS MasTHUKOBBIX H30JISITOPOB CBsI3aHa, B OCHOBHOM, C YMEHBIIICHUEM YaCTOThI COOCTBEHHBIX KOJIeOaHuI CHCTEMbI 31anue. u3oistop. Paspaborana
MaTeMaTH4ecKasi MOZIeIb CUCTEMbl OCHOBAHHAs HAa HEJTMHEIHOM ypaBHEHHH MaTeMaTHYeCKOro MasiTHUKA. [IpuMeHeHne ceiicMON30IATOPOB MasiTHUKOBOTO THIIA TIO3BOJISIECT
TEOPETUYECKHU CHU3UTh CEHCMHUUYECKYIO HArpy3Ky Ha H30JIMPOBAHHOE 3/1aHHE OT TOPU3OHTAIBHOTO CEHCMUUECKOTO BO3ICHCTBHUS.

Kiouessle ciioBa: CelicMuueckoe BOBHCﬁCTBHe, CeﬁCMOHBOHHHHﬂ, MaTeMaTHYEeCKU I MAasTHHUK, YPABHCHHUC ABUKCHUS, IIPSAMBIC METOABI HHTCTPUPOBAHUS.

UDC 624.08. Harlanov V.L., Denisov I.V. Study of the effectiveness of seismoisolation pendulum

We investigate the seismic response of the building hard constructive scheme with seismoisolation pendulum. The main characteristics of such insulators are the length of the suspension and damping
factor. Considered insulators with different length of suspension and various damping coefficient. The effectiveness of pendulumZltype insulators is connected, mainly, with decreasing frequency of
oscillations in the system buildingldetention facility. The mathematical model of the system based on the nonlinear equation of a mathematical pendulum. The use of seismoisolation pendulum
theoretically allows to reduce seismic load on isolated building from the horizontal seismic impact.

Key words: Seismic impact, seismic isolation, pendulum, the equation of motion, direct methods of integration.

JIMHAMUYECKHEe PacyeThl

C.B. CEPEI'MH, unz. (PT'BOY BIO «KoMcoMobeKuii-na-AMype rocy/1apcTBeHHbIIH TeXHH4eCKHil yHUBEPCHTET»).

06 3¢ pexTe pacmensieHnsi H3THOHOr0 YACTOTHOIO CIEKTPA TOHKUX KPYTOBbIX HMJIMHAPHYECKHX 000104 €eK, HECYIHX PHCOETHHEHHYI0 Maccy ..59

MeTo/10M KOHEUHBIX JIEMEHTOB M3y4aeTcsi BOSMOXKHOCTb YCTPAHEHHs PACICIUIEHHS] H3rMOHOI0 YaCTOTHOIO CHEKTpa 000JIOUKH, HeCYIel pucoeIMHeHHYI0 Maccey. ITokasaHo, 4To
a¢dexTom pacieruieH!ss MOKHO YIIPaBJIATh, yMEHbBIIAS HIIM YBEIMYUBAS €r0, IlyTeM H3MEHEHHs BEJIMYMHBI U TUIONIAM KOHTAKTa IPUCOEAMHEHHON Macchl K obonouke. OOHapyKeHO, 4TO
YBEJIMYEHHUE TIUIOMAIH KOHTAKTA IPUCOSJUMHEHHOH MacChl BeJIeT K CHU)KSHHIO OOJIbIIeH U3 pacIlieNIeHHBIX COOCTBEHHBIX YacTOT, IPH 3TOM, CHIDXKEHHUE MOXKET ObITh, BECbMA,
3HAYUTCIBHBIM.

KuoueBble ¢iioBa: COOCTBEHHBIE YaCTOThI H d)OpMLI KOIIe6aHI/Il7I, CBO60}IHLI€ KoJieOaHus BaMKHyTOﬁ prI‘OBOﬁ IH/UH/IHleI/lLIeCKOﬁ 060H0‘1KI/I, NPpUCOCIMHEHHAA Macca, IJIola b KOHTaKTa, paClICIVICHUE HM3rHOHOTO
HJaCTOTHOTO CIIEKTpa.

UDC 539.3: 534.1. Seregin S.V. Regarding the splitting of the frequency spectrum of the bending of thin circular cylindrical shells carrying the associated mass

Key words: natural frequencies and mode shapes, free vibrations of a closed circular cylindrical shell, the added mass, the contact area, the splitting of the bending of the frequency spectrum.

TennoreXHUYECKHEe pacyeThbl

I'T.KAIIEBAPOBA, a.1.H.,ipo¢., A.U.BYPKOB, k.T.H., [I.A.KOCBIX, nn:k., (IlepMckuii HAMOHAIBHBII HCC/I€10BATEIbLCKHIA MOJIUTEXHUYECKHIl Y HUBEPCHTET)
AHAJIN3 BJIMSIHUSA JIETKHX CTAJIbHBIX TOHKOCTEHHBIX NPoduiieil Ha TeMIOCONPOTHBJIEHHE OTPAKAAIOIINX KOHCTPYKIHUH ..62

TIpoBeneHo cpaBHEHUE TEIUIO3AIUTHBIX CBOHCTB OrPaXKAAIOIIMX KOHCTPYKIMIT C IPUMEHEHHEM JIETKUX CTaIbHBIX TOHKOCTEHHBIX IPOduIIeii 10 pe3yibTaTaM KOMIBIOTEPHOTO
MOJICJTHPOBAHUSI, HHYKCHEPHOI METOMKH M HATypHOT'O dKCIIepUMEHTa. BrIOpaHo 1Ba mapamerpa Uit HCCIIeA0BaHHs —

KOO HUIHEHT 0JHOPOAHOCTH U PAa3HUIIA TEMITEPATYP Ha BHYTPEHHEH MOBEPXHOCTH KOHCTPYKIMH. [IpoaHaIH3upOBaHO BIMSHHE PA3IMYHBIX «BXOXHBIX» TapaMETPOB (TOJIIMHA POGHIIS,
TEIUIONPOBOAHOCTh YTEIUIUTEIS U T. J1.) Ha HCCIECAYEMbIC TEIUIO3AIMUTHBIC XapaKTEPUCTUKH. Y CTAHOBIICH aCHMITOTHYECKHI XapaKTep 3aBUCUMOCTH MEX/Y TETUIOCONPOTHBICHHUEM,
HEOTHOPOIHON OrpakJaloIie KOHCTPYKIMEH 1 TeTIIONPOBOIHOCTBIO YTEIUTUTEIIS.

Kuouesble cioBa: JICTK, komnbiorepHoe MozenupoBanue, ANSY'S, TeruiosaiurHbie CBOCTBa.

UDC Kashevarova G.G., Burkov A.1., Kosyh P.A. Analysis of influence light steel thinwalled profiles fencing structures for thermal resistance

Key words: LSTC, computer simulation, ANSYS, heatlshielding properties.

HopmaTuBHbIe 1OKYMEHTBI
W.M.BEJSIKOB?, a.1.1., npod., B.K.BOCTPOB? a.t1.1., B.B.TPETBSIKOB3, mi:x. (LIHUMHUCK um.B.A.Kyuepenxo, 2HHAUIICK nm.Menbuukosa, *BHUMA um.H.JL dyxosa)

JlMHAMHUYeCKHe JIe0Bble HATPY3KH U KOJIeOaHUsl MOPCKUX He)Tera3onpoMbICJIOBbIX COOPY:KeHHii ..69

HpOBO}lI/ITCﬂ I[I/IHaMI/I‘-ICCKI/Iﬁ aHaJlInu3 BSaHMOI{CﬁCTBHS{ JICOIOBBIX o€l ¢ MOPCKHUMH 1 HJCHLq]OBBIMI/I HCq)TCFaSOHpOMLICHOBLIMI/I COOPYKECHUSAMH, OCHOBOM KOTOPOTO SABJISIOTCS YCIIOBUST
BO3HUKHOBCHHUS U Pa3BUTHUS aBTOKOJ'lC6aHHﬁ C UCIOJIb30BaHHEM HEJTMHEHHBIX OTHOMEPHBIX MaTEMAaTHICCKUX

MOIICJTCﬁ KoJieOaHui COOpy)KCHPII)’I, OnpenenmoTcz JAVMHAMHUYECKHC JIETOBBIC HArPY3KHW Ha COOPYKCHUS U aHATIM3UPYIOTCS YCIIOBHUS YCTAaHOBJICHUA aBTOKOJICOaHHI Hapsaay € OpeaeIeHuEM
MX napameTpoB. Pa3paboTaHbl PeKOMEH/IALMH 110 COBEPIICHCTBOBAHUIO MeKAyHapoaHoro ctanaapta ISO 19906 u nneHTHYHOrO eMy npoekra HanuoHansHoro cranaapra 'OCT P ICO
19906:2014.

Kuawuessble ciioBa: KOHCG&HI/I?{, aBTOKOJ’Ie6aHHH, yCTOﬁ‘IPlBOCTB, JIEAOBBIC HArpPy3KH, HCHOCTOﬁKMC COOPYKECHHS.

UDC 624.058.3. Vedyakov I.1., Vostrov V.K., Tretyakov V.V. Dynamic ice loads and fluctuations of offshore oil and gas structures

Key words: vibrations, oscillations, stability, ice loads, icelresistant structures

Mexaynapoanas HaydHo-npakriudeckas kondepenuus k 80-neruio JI.H.CoGonesa ..79

Kypunan «CtpoutenbHas MeXaHHKa U pacdeT coopyskeHuii» 2013 roxa.
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Pacuérel Ha mpouHOCTH

X.3. BAIIUPOB', k.1.1, K.M. YEPHOB?, mizx. CMHHT, r.Mocksa, 2kOro-3anaxub1ii rocy/lapcTBeHHbIH yHUBepcuTeT, Ir.Kypck)

Pa3pyienue xe1e300eTOHHBIX COCTABHBIX KOHCTPYKIIHIi OT IOTEPH CLENJIEHHs] B 30HE 3aaHKEePHBAHMSI 110 HAKJIOHHBIM TPeIMHAM TPeThero THIA .. 2

Hpeunomena pacueTHas cXeMa, IMO3BOJIAIOIIasA OUECHUTh pa3spylICHUE 3K€J1€300€TOHHBIX COCTaBHBIX KOHC’I‘pyKHHﬁ OT TIOTEPHU CLUCIUICHHUSA B 30HC 3aaHKCPUBAHUS 110 HAKIIOHHBIM TPCIIMHAM
TPETHEI 0 THUIIA, IPUBECACHBI COOTBETCTBYIOIIHNE PAa3spCIIAIOINEe YPAaBHCHHUA U aJITOPUTM pacdeTa. BrisiBiien (I)H3quCKHﬁ CMBICJT YpaBHEHHS, ONPEACIIAIONICTO MTPOCKINIO HanboJIee OmacHoi
KOCOM TPEIIUHBI TPETHETO TUIIA U3 BEEpa ABYX TPCIINH ITIPU Pa3spyHICHUHU OT MOTEPU CHEIUICHUS B 30HC 3aaHKCPHUBAHU .

KioueBble ci10Ba: xene300eTOH, COCTaBHbIE KOHCTPYKIIHH, CLEIICHHE apMaTyphbl ¢ OETOHOM, 30Ha 3aaHKEPUPOBAHHS, AITOPUTM pacyeTa.

UDC 624.012.045. H.Z. Bashirov, K.M. Chernov. Tangential section failure of anchorage zone in composite reinforced concrete elements

The paper presents a calculation scheme, calculation algorithm and equations assessing tangential section failure of anchorage zone in composite reinforced concrete elements. The authors reveal the
physical definition of the equation determining the projection of the most critical tangential crack of the third type at the moment of failure at anchorage zone.

Key words: reinforced concrete, composite construction, algorithm.

A.C.IOPOT'AH, k.T.H. ([IaTbHEeBOCTOYHBII FOCYIAPCTBEHHBIH YHUBEPCHTET MyTeii c000IeHus, r.Xa6apoBck)

BanToBo Bucsiune MocThl. YacTh 2: ¢ KpHBOJHHE{HBIMH BaHTaMH ..6

B gacTi 2 paccMOTpEHbI YETHIPE Pa3INYHBIC CXEMbI BAHTOBO(BUCSYMX MOCTOB C KPUBOJIIMHEHHBIMU BAHTAMH, JACTCS MX KOH(HUIYpaLys, TPOBECH aHAIN3 CTAaTHIECKON paboThI,
HPEIIoKEHbI CXeMbI MX MOHTaXa. Mcrnonb3yercs nporpamma «HT11», OCHOBAaHHAsI HA METO/Ie TPAHUYHBIX HHTErpaabHbeIX ypaBHeHuit (MIMY). IIpuBeeHb 0COOCHHOCTH HETMHEHHOTO
YHCJICHHOTO MOJICIMPOBAHNUS BAHTOBO-BUCSYHX MOCTOB, TA€TCS PETPOCIEKTUBA UX PA3BUTHSI.

KioueBble c10Ba: pacropHo-0e3pacnopHbie BAHTOBO-BUCSYHe MocThl, MKD, MI'IY.

UDC 624.04: 624.5. A.S. Dorogan. Cable-stayed suspension bridges. Part 2: with curvilinear cables

Four various schemes of cable/stayed suspension bridges with curvilinear cables are offered in part 2 with their configuration. The analysis of their static work and schemes of installation are given. The
program «Intel» is used and realizes in the form of BEM. The features of nonlinear numerical modelling of cable/stayed suspension bridges are resulted. The retrospective show of their development is
given. Key words: earth/self/anchored cable/stayed suspension bridges, FEM, BEM.

A.C.MAPYTSIH, k.T.H., npod. (IaTHropckmii rocy1apcTBeHHbIi TEXHOJIOrHYeCKHil YHUBEPCHTET)

Tpuban:keHHBIH pacyeT NepeKpecTHLIX CHCTEM HA KPaHOBbIe Bo3AelcTBu ..15

IIpuBeneHa MeToanKa NPUOIMKEHHOTO pacyeTa MEePeKPECTHBIX CHCTEM Ha KPaHOBBIE BO3/IEHCTBYSI, CTATHYECKUM SKBHBAICHTOM KOTOPBIX SIBIISIETCSI SKBHBAJICHTHASI
PaBHOMEPHO pacHpezieleHHas Harpy3Ka ¢ HHTEHCUBHOCTBIO, ONPEAEISIEMON U3 CXEMBI 3arpyXKEeHUs C pa3MEelIeHUEM TeNIeKKH KpaHa ¢ Tpy30M B IPHOMOPHOI 30HE KOHTYPHBIX
¢epM. [Ipu onpeneneHnn SKBUBAICHTHOH HAarpy3KH OT JBYX MOJBECHBIX KPAaHOB Ha OJHOW KoJiee HEOOXOIMMO H JOCTATOYHO YIUTHIBATh NX HOMHHAJIBHYIO TPY30I0ABEMHOCTS,
B PaCUYETHOM CIIydae ¢ OAMHOYHBIM KPaHOM — IIOJIOBHHY €ro HOMHHAJBHOI rpy3onoabeMHOCTH. [TokazaHa mpremieMasi CXOAUMOCTD Pe3yJIbTaToB MPUOIIMKEHHOTO pacyeTa ¢
MPOEKTHBIMH JIAaHHBIMH EPEKPECTHBIX CHCTEM B COCTaBE OJIOKOB MOKPBITHIA € MOJBECHBIMU KPaHAMH TPY30I0ABEMHOCTBIO 3,2 1 5,0 T npu ceTke KonoHH 24x24 1 18x18 m.
KioueBsble cjioBa: NEePEKPECTHBIE CUCTEMBI, 0110KH HOKpLITHﬁ, METOIHKA l'lpl/IGJ'Il/DKCHHOI‘O pacyera, KpaHOBbIE BO3HCﬁCTBHﬂ, OKBUBAJICHTHAs HAarpy3Ka, IpOMU3BOJACTBEHHBIC 3JaHNs HOBOI'O MTOKOJICHHUS,
KpaHOBOEC 060pyHOBaHHC C ABHIKCHHUEM I10 OKPYKHOCTH, KOHTPOJIbHbIC UCIIBITAHUS.

UDC 624.012:624.07. A.S. Marutyan. Approximate calculation of crossed systems under crane influences

The paper presents method of approximate calculation of crossed systems under crane influences. For determination of equivalent load from two underslung cranes on one track it is necessary to take
into account their nominal capacity, in case of for one crane — half of its nominal capacity

Key words: crossed systems, blocks of coverings, method of approximate calculation, crane influences, equivalent load, industrial buildings of new generation, crane equipment with circular motion,
check test.



C.M. ITIETPOB, unx. (Camapckuii rocyiapcTBeHHbI apXHTEKTYPHO;CTPOUTEIbHBII YHUBEPCHTET)

ABTOMATH3HPOBAHHOE MPOEKTHPOBAHHKE U PacyeT TPEXCIOHHBIX MaHe el ¢ y4eTOM CHJIOBOr0 U TeMIepaTypHoro Bo3eiicTeus ..23

OnucaHa METOIMKA NIPOSKTUPOBAHUS U PACUETa OAHOIPOJICTHBIX M MHOTOIPOJICTHBIX «COHABUY» MAHENEH C YUETOM CHIIOBOTO M TEMIIEPATypHOTO BO3JCHCTBHUS, CABUTA
CPE/IHETO CJI0S U YIPYTol MOJATIMBOCTH OIOp. PaccMOTpeH nmpumep pacuera TpeXCIOWHOM MaHeNu 1o NpeUIokKEHHOH METOIMKE.

KioueBble cjioBa: «COHABUY» IMaHEJIb, CHIIOBOC BOSHEﬁCTBHe, TEMIIEPATYPHOC BOBHCﬁCTBHC, CABUTI' CPEIHETO CJI0s, yIpyras NoAaTiInBOCTE OIOp, METOAUKA pacueTa.

UDC 624.048. S.M. Petrov. The automated design and analysis of threelayer panels with couples of power and temperature Influence

The procedure of a stress and strain state design and analysis of the single/span and multi/span «sandwich»/ panels is described with the factors of power and temperature influence, the middle layers
shift and the elastic pliability of supports. An example of calculation of the three/layer panel by the offered technique is reviewed.

Key words: «sandwich»/panel, power influence, temperature influence, middle layer shift, elastic pliability of supports, design procedure.

YuciieHHbIE METO/TbI

C.B. BAKYUIEB, a.1.1., npod. (ITen3enckuii rocyiapcTBeHHbI yHHBEPCHTET APXUTEKTYPbI H CTPOUTE/ILCTBA)

B3anmojeiicTBHe NJI0CKMX 0IHOMEPHBIX BOJIH €J1a00ro pa3pbiBa ¢ MaCCHBHOI nperpajoii ..29

PaccmatpuBaetcst moctaHOBKa 3a1a4K O B3aMMOJICHCTBUH IUIOCKMX OJHOMEPHBIX YHPYTOIIIACTHYECKUX BOJIH AedopMaliuii ¢1aboro pa3pbiBa, paclpoCTPaHsIOMIUXCS B CIUIONIHOM cpeie, ¢
MacCHBHOM nperpajioii. [Toka3ano, 4yto B paccMaTpuBaeMol JUHAMUYECKOI cucteMe OyyT HIMETh MECTO JIeCSTh THUIIOB IIPOCTBIX BOJIH, B3aHMOCHCTBHE KOTOPBIX MIPUBOJUT K
00pa30BaHHIO BOJHBI Pa3rpy3KH U B IOIYNPOCTPAHCTBE 10 MACCHBHOM MPErpajibl, U B CAMOH MaCCHBHOM Hperpasie, U B MOJACTUIIAIONIEM CII0€ 32 MACCUBHOM Tperpajjoi.

Kuiwouessble ciioBa: OHOMEpHas I[CdJOpMaLlI/IH, IJIOCKHE BOJIHBI C71a00ro pa3psiBa, MaCCUBHas mperpana.

UDC 534.11. S.V. Bakushev. Onedimensional waves of weak interaction of flat gap with a massive obstacle.

Discusses the problem of interaction of plane Elastoplastic deformation of weak one/dimensional waves propagating in a continuous burst, with a massive obstacle. It is shown that the dynamic system
will take place 10 types of simple waves interaction which leads to the formation of waves in half/space to the discharge and solid obstacles, and the massive hazard, and subsurface layer for a massive
obstacle.

Key words: one/dimensional deformation, plane waves of weak gap, massive barrier.

ILILCAMKYPOB, 1. T.H.,1pod., ). P.ACXAKOBA uu:k. (FOxno-Poccuiickuii rocy1apcrBeHHblii TeXHHYeCKUil yHusepceuret, r.HoBouepkacck)

Pemenne miockoii 3a1a4n HAC/IEICTBEHHON TEOPUH CTAPEHUS] METOOM KOHEYHbIX 3J1eMeHTOB ..40

Pa3pa60TaH KOHEYHOJI€MEHTHBIN MCTOJ PCUICHUS TJIOCKOM 3aJa49y TCOPUH ITOJI3yICCTH GeTOHa C YyI€TOM CTapCHUS. B kauectBe HACJICIACTBCHHBIX @yHKHHf{ BTOPOr'o poJa UCIIOJIb30BaHbI
BBIpaKeHHUs1, Oasupyromuecs Ha GopMyax Juist Mepsl nonsydect, npemanoxenHsix H. X, Apyrionsnom u C.B. AnekcanaposckuM. [IporpaMMHO peann3oBaHa 1aroBas nporeaypa
YHCJICHHOTO HHTETPHPOBAHHSL, O3BOJISIONIAs BBIIOJIHATH PACUEThI IPU IIEPEMEHHOM HarpyKeHUH. PelleHbl TeCTOBBIC IIPUMEPHI.

KuiwoueBsble ciioBa: METOJ KOHECUYHBIX DJIEMECHTOB, IJIOCKAA 3a/la4a, HACJICACTBCHHAs TCOPHU CTApEHUS, YNCICHHOEC NHTEIPUPOBaHUE.

UDC 624.44:539.376. P.P. Gaydjurov, E.R. Ishakova. The solution of the flat problem of the creep theory for deteriorate of materials by the finite elements method

The finite element method for the concrete creep theory plane problem solution is developed taking into account the deteriorating. The expressions based on creep measure formulae by Arutyunyan and
Alexandrovsky are used as the hereditary second genre functions. Step/by/step numerical integration procedure which allows to perform the calculation under variable loading is realized. Test examples
are solved.

Key words: the finite element method; plane problem; hereditary deterioration theory; numerical integration.

H.AT'YPEEBA k.1.1. 801, }0.B. KJIOYKOB, n.1.1.,1pod., A.Il. HAKOJIAEB, a.1.1.,1ipo¢. (Bosrorpajackas rocyapcTBeHHast CeJIbCKOX03s1iCTBEHHAS AKA1eMHs1)

Peanuzanms cvemannoro ¢gpynkuunonasa B MKD npu Ten3opHoii annmpokcuManuu HCKOMBIX BeJIMYHH .45

Pa3paboran 00beMHBIiT KOHEUHBIH JIEMEHT B (JOPME IIECTUTPAHHUKA C Y3JIOBBIMH HEM3BECTHBIMH B BHJIE KOMIIOHEHTOB BEKTOpPA MEPEeMEIEeHNH 1 KOMIIOHEHTOB TeH3opa aedopmannii. s
BBIP)KCHHs! KOMIIOHEHTOB BEKTOpA MePeMeIeHUsI BHYTPEHHEH TOUKH KOHEYHOTO AJIEMEHTa 1 KOMIIOHEHTOB ee TeH30pa JieopMaruii uepe3 y310Bble HeU3BECTHBIE HCIIOIB30BAJICS CIIOCO0
MHTEPIOJSIUN BEKTOPHBIX ¥ TEH30PHBIX HOJICH TPHINHEHHBIMU (QyHKIMAMU (GOPMBIL, YTO [O3BOJIMIIO B HESIBHOM BHIE yYECTh CMEIICHHE KOHEYHOTO MJIEMEHTa KaK JKECTKOrO 1IeJIOro.
Kuarwuessble ciioBa: METOJ KOHECUHBIX JIEMECHTOB, BEKTOPHAs alllpoOKCUMalusd, TEH30pHas allpoOKCUMalus, BEKTOPHOE I10JI€, TCH30PHOE I10JI€, CMEILIaHHAsA c])opmynupomca, CMEIIaHHBIH (byHKLII/IOHaJ'I,
BapUALMOHHBIN NPUHIMI, 000JI04YKa BpaleHus1, 6a3HCHbIE BEKTOPDI.

UDC 539.3:624.044:514.74. N.A. Gureeva, J.V.Klochkov, A.P.Nikolaev. Realization mixed funktional in fem at tensor approximations of required sizes

The volume finite element is developed for calculation of covers of rotation in shape hexahedron with central unknown persons in a kind a component of a vector of moving and a component tensor
strains. For expression the component of a vector of moving of an internal point of a finite element and its(her) component tensor strains through central unknown persons was used a way of interpolation
vector and tensor fields three linear by form functions that has allowed to consider implicitly displacement of a finite element as the rigid whole. For formation of a matrix of deformation hexahedron the
variation principle in the mixed formulation was used. On an example efficiency of the offered way of approximation of required sizes as vector and tensor fields in comparison with traditional way of
approximation of required sizes as scalar fields is shown.

Key words: approximation, a vector field, a tensor field, the mixed formulation, a variation principle.

JI.H. HI30MOB*,us1.kopp.AH PT, 1.T.1., npod., A.A.XOTKABOEB?, k.1.n. (‘MIHCTHTYT reo0ruu, ceiicMOCTOKOro cCTPONTebeTBa H ceiicMosiornn AH Peciy6imicn Tapkukucran,
2TaKuKCKHil TeXHHYECKHi YuuepcurteT uMenn akagemMuka M.C.Ocumu,r. lymanoe)

KoHueHnTpauusi HanpsizKeHHil B HeOrpaHMUYEHHOM TeJle ¢ MOAKPenJeHHbIM 0OTBepcTHeM ..53

Hccenenyercs HanpshkeHHO-Ae(pOPMUPOBAHHOE COCTOSIHUE KOHTAKTHOM 3a/ja4i B3aUMOJEICTBUsI 00/ICJIKH C MACCHBOM T'OPHBIX ITOpoj. PazpaboTraHHble MaTeMaTHuecKas MOACIb 1
AJITOPUTM pacde€Ta Ha OCHOBE METOJa T'PAaHUYHBIX HHTCIPAJIbHBIX ypaBHeHI/If;l Ppe€ann30BaHbl HA IPUMEPE MOA3EMHBIX COOPYKCHUAX POI‘yHCKOﬁ I'2C. 1'[01<a3aH0, YTO MHTCHCHUBHOCTH
Hal'lpﬂ)l(eHHﬁ, BO3HHKAIOUIUX B TCJIC MAaCCHUBA OT IMaaaroniux CEMCMHUYECKUX BOJIH 3HAYMTEIHHO MCHBIIEC, YCM OT HaYaJIbHBIX TCKTOHHUYCCKHUX HaHpﬂ)l(eHHﬁ. HOJ’Iy‘{eHBI YUCJICHHBIC
PE3yabTaThl pacu€Ta KOHIECHTPAIluN Hal'lpﬂ)!(eHI/Iﬁ Ha KOHTAaKTHBIX I'paHUIax OT BO3I[e]7[CTBH${ CKUMAKOIINX HOPMaJIBHBIX Hal'[pfl)l(eHHﬁ. HawuGonbime CKHUMAIOIINE HAIIPSHKCHUS BOSHUKAIOT
Ha KOHTYpaXx KpOBJIM MAIIMHHOTO 3aJia. CorocTaBIsoTCs PE3yabTaThl pacpeACIICHUS HOPMAJIBHBIX TaHTCHIIHAJIbHBIX HaHpS{)KeHHﬁ ¥ HOpMaJIbHBIX nepeMemeHm‘z’l C pe3yabTaTtaMu,
MOJTyYeHHBIMH 0€3 yuera MOIKPEIUICHHSI.

KiioueBsble cjioBa: KOHLEHTpauusi HaHpﬂ)ICEHHﬁ, Kpenb, TCKTOHUYECKNUE HAIIPAKEHU A, ceilicMuYecKue BOJIHbI, TDAHUYHBIC 3JIEMEHTHI.

UDC 539.3. J.N. Nizomov, A.A. Hojiboev. Stress concentration in underground structures of Rogun HPP

We investigate the stress/strain state of the contact problem of interaction with the crepe of a massif. The developed mathematical model and algorithm based on the method of boundary equations are
implemented by the example of underground structures of Rogun HPP. It is shown that the intensity of the stresses arising in the body of a massif from incident seismic waves is much smaller than from
the initial tectonic stress. The numerical results of the calculation of stress concentration at the contact boundaries from the effects of compressive normal stresses are obtained. The highest compressive
stresses occur on the contours of the roof turbine hall. We compare the results of the normal distribution of tangential stresses and normal displacements with those results obtained without
reinforcement.

Key words: stress concentration, crepe, tectonic stress, seismic wave, boundary elements.

B nomoris npoeKkTHpoBIINKY

W.M.BEJSIKOB?, x.1.1.,mpodp., M.U.TYKOBA' ki, M.L.®APDEJIb' k.1.1.., I.B.KOHAPAIIOB! uns., C.H.IPOBOW?, k.1.1. (*OAOHUL«Crpontensereoy HIHUUCK

um.B.A Kyuepenko, 2Xapmcol;clcm?l TpomcrpoitHAUnpoekT)

O0ciienoBaHNe KOHCTPYKIHMA 31aHMii 1 coopy:xkeHuii 3aBoga OAO «Tarmer» ..58

Cratbs HOCBsIIEHA 00CIIEIOBAHUIO U AKCIIEPTU3E MPOMBILIICHHOH 0€30MacHOCTH CTPOUTEIbHBIX KOHCTPYKIIHH LIEX0B METaJUTyprideckoro tpybonpokarsoro 3aoga OAO «Tarmer» B T.
Taranpore, npoBoauMsix B Teuenue 17 net corpyaaukamu HTHUMCK um. B. A. Kyuepenko. [IpuBeneHbl HelutaTHble CUTYaIK, BOSHUKABIINE 33 3TO BPEMs, PEILICHUS U PEKOMEHIAIMH 110
nx ycrpanenuo. ITo pexomenaauusy, BoiaanabiM ITHAMICK um.B.A.KyuepeHko, ObUTH BBINOIHEHBI paOOTHI 10 PEMOHTY M YCUJICHHIO METAIMYECKHUX H JKEIe300€TOHHBIX KOHCTPYKIHH, B
YaCTHOCTH: JKEJIE300€TOHHBIX U METAJUIMYECKUX KOJIOHH; 3JIEMEHTOB CTPOITMUJIBHBIX Q)CPM, Y3J10B CTPOINUJIBHBIX U MOACTPOIMUIBHBIX QJePM; 3JIEMEHTOB CBS3EH TIOKPBITHUS, JKEJIE300€ TOHHBIX
1 METANIMYCCKUX MOAKPAHOBBIX 6an01<; CBsI3€i IO TIOAKPaHOBBIM 6am<aM; Y3JI0B TOPMO3HBIX KOHCprKLIMﬁ TIOAKPaHOBBIX 68]’10[(; JK€J1€300€TOHHBIX TUIAT TIOKPBITHA; HAPYKHBIX U
BHYTPEHHHUX CTCH 3aHUA U T.II.

KiioueBsle cioBa: HaBl/lH006pa3HOC pa3pymeHue, METAIUNINYECKUE U JKeJe300€TOHHEIE KOHCTPYKINH, KOJIOHHBI, 3JIEMEHTBI CTPOITUIIbHBIX dJCpM, Y3JIBl, CBA3H, IIOKPBITHS, IIOAKPAHOBBIC 6&)’[[(1/[,
TOPMO3HBIE KOHCTPYKIIMH, IJIMTBI, HAPYKHBIC 1 BHYTPEHHUE CTCHBI 3/1aHHs, SJIEMEHTBI KOHCprKLII/lﬁ JIMHUI BJIEKTporepeaay.

UDC 624.014. I.1. Vedyakov, M.l. Gukova, M.I. Farfel, D.V. Kondrashov, S.N. Yarovoi. Inspection of structures of buildings and constructions of JSC «Tagmet» mill

The paper is devoted to inspection and examination of industrial safety metallurgical tube/rolling mill shops structures of JSC «Tagmet» in Taganrog which was carried out during 17 years by workers of
V.A. Kucherenko Central Scientific Research Institute for Building Structures. The paper presents emergencies which have occurred during this time, solutions and advices for their removal.

Key words: avalanche/like destruction, metal and ferroconcrete structures, columns, trusses elements, nodes, bonds, coverings, crane girders, braking structures, plates.

10.B.BULIHSKOB, k.1.H., C.A.PBITOB, k.1.H., P.0O.OBYAPEHKO, un:x. (000«CKu®», r. MockBa)

H3menenne TeMnepaTypHbIX yCHJIHIH B KHPIHYHBIX CTEHAX 3AaHMIi NPH UX yTeNJIeHHH ..65

HOKaSaHO, YTO IIPH YTEIUICHUH HAPYKHBIX CTEH YCUINS B HUX U3MEHAIOTCA 10 IIECTH pa3, a B NEPEKPBITUAX U BHYTPEHHUX CTEHAX BCEIo 10 2 %. Taxxe BBIABJICHO, YTO
KOHCTPYKIHA IPUMCHACMBIX B HACTOAIICC BPEMS IIBOB HEAOCTATOYHA I UX MHOTOJICTHEH OKCILTyaTalluu.

KiroueBrie cji0Ba: KUpIUY, CTEHA, TEMIIEPATYpa, COIIPOTHUBIICHUE TeIIonepejade.

UDC 624.012. Y.V. Vishnyakov, S.A. Rytov, R.O. Ovcharenko. Changing the temperature of effort in the brick walls of the buildings in their insulation

The calculation showed that the efforts in the external walls with their insulation reduced by about the same factor, how much increase their thermal resistance. Change in the overlap of only 1/2 %. We
also show that the width of expansion joints should be increased.

Key words: brick, wall temperature, thermal resistance.



N.M.OBUMHHUKOB k1n,101., I.T.OBUMHHUAKOB? 1.1.1.,mpo. (‘Caparoscknii I'TY um.Tarapuna FO.A., “llepmckuii HAHOHATBHBII HCCICI0BATENLCKUIE 10IUTEXHHUECKHI yHUBECHTET)
JledopMupoBanue u pa3pylieHHe CTEP:KHEBOI0 YJIeMEHTA, 0ABEPralouIerocsi 00e3yriepoKuBaHUIO B JKUIKOMETAINYECKOii cpene ..70

PaccmarpuBaetcs 3a1aua pacuera CTEpKHEBOIO KOHCTPYKTHBHOIO DJIEMEHTA HAXO/IIEr0Cs B YCJIOBHSIX MOJI3YUECTH U MOABEPralONIErocsi 00e3yriepoXUBaHUIO B JKH/IKOMETAINUCCKOM
cpene. [IpuBeaeHb! OCHOBHBIC PACUETHBIC COOTHOLICHHUS, MIPEUIOKEH U PEaln30BaH alrOPUTM pacyeTa, HCCIeI0BaHbl (PaKTOPBI, BIMIOIINE HA YCTOHYMBOCT BBIYHCIIHTEILHOTO MIPOIIEcca.
Tloka3aHo, 4To paccMaTpuBaeMas B paboTe Moziesb 1eOPMUPOBAHUS M pa3pyIICHHUS CTEP)KHEBOTO JIEMEHTA MOJKET UCIOJIb30BAThCS ISl IIPOrHO3HMPOBAHNUS TIOBEICHHS OJJHOMEPHBIX
KOHCTPYKTHUBHBIX 3JIEMEHTOB, IIOJJBEPTAIOIIIXCS 00€3yTIICPOXKHBAHHIO B KHIKOMETAIINUECKO# cpezie.

KuroueBsle cj10Ba: Moa3yyecTs, HAKOIUICHUE TIOBPEXKACHUH, HKUIKUE METAUIBI, PACUET, JOITOBEYHOCTD, CTEPIKEHb.

UDC 539.4. I.I. Ovtchinnikov, I.G. Ovtchinnikov. Deformation and fracture core element under a decarburization in liquid metal medium

We consider the problem of calculating the structural element of the rod is in the creep conditions and subjected to decarburization liquid metal environment. The basic ratio calculations, proposed and
implemented algorithm, investigated the factors affecting the stability of the computational process. It is shown that under consideration in the model of deformation and fracture of the rod e7lement can
be used to predict the behavior of one-dimensional structural elements subjected to decarburization of liquid metal environment.

Key words: Creep and damage accumulation, liquid metals, calculation, bar longevity.

M.H.YBAUJYJIJIOEB, K.1.H., 101 (Ka3zaHnckuii HAMOHAJIBHBIN HCCJIEI0BATEIHCKUI TEXHOJIOrHYeCKHil YHUBEPCHTET)

Pacuer crep;kHeBBIX KOHCTPYKIMIi, yCHIMBAEMbIX HHBIM MaTepHaJIoM ..74

B crarbe onuchiBaeTCs BapHaIMOHHbINH METOJI ONPE/ICIICHHS HANIPSHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS HArPY)KEHHBIX CTEPIKHEBBIX CUCTEM, YCHINBAEMBIX MATEPHUAIOM C OOJIBIIUMH
J1e(hOpPMATUBHBIMU U IPOYHOCTHBIMH XapaKTEPUCTHKAMU [0 CPABHEHUIO C OCHOBHBIM MaTEPHAJIOM KOHCTPYKIMH. V3naraetcs MeToauka onpeeneHus 3pGHeKTHBHOCTH YCUIICHUS
HarpyKeHHBIX KOHCTPYKIIUH C YUETOM YIpPYromacTHIecKoil paboTel MaTepuara.

KiioueBble cjioBa: yCHICHHE KOHCTPYKLMIL, HAPSHKCHHO(Ie(OPMUPOBAHHOE COCTOSIHIE, PEMOHTHbIE HAIIPSHKCHUS, BADHALIMOHHBII METOJ, YIIPYromiacTHYecKue aedopmanuu.

UDC 69.059.3. M.N. Ubaydulloyev. Calculation of beams structures strengthened by other material

In article the variation method of calculation stress — strain state of the loaded beams structures strengthened by other material is described. The procedure is presented to determine the strengthening
effectiveness on loaded beam structures with taking into account elastic/plastic works of material.

Key words: strengthening of constructions, stress — strain state, repair stress, variation method, elastic/plastic deformations.

HN.B.IITIMA, un:x. (Cankr-IlerepOyprexkuii MuHepaibHO-ChIpbeBOii yHHBepeuTeT «"0pHbIii»)

Bypelme TEXHUYECCKHX CKBAKHH C HEJIBI0 3aKPEIICHUSA OﬁBO)]HGHlelX TPYHTOB ME€TOAOM CprﬁHOﬁ HEeMEHTAIUH .79

PaCCMOTpCHLI TIPUMEPBI IPUMCHCHUS CT‘pyfIHOﬁ LIEMCHTAUH I'PYHTOB B IIPOMBIIIIICHHOM U T'PAXKIAHCKOM CTPOUTCIBCTBE. HpOaHaJ'IPBP[pOBaHLI XapaKTECPHBIC 0COOCHHOCTH 3TOM
TEXHOJIOTHH. BrIfBICHA U 0600HOBaHa HCOGXOILHMOCTB 60J’ICC OGLHP[pHOI‘O HCIIOJIb30BaHUA Cprf[HO-ﬁypOBOP’I TexHosoruu. Ha ocHoBe TIPOBEACHHOI'O UCCICAOBAHMUS aBTOPOM IIpEIaracTcst
cIroco0 mo YIyYIICHUIO Ka4€CTBA BBIITOJIHACMBIX pa60T " YBCIIMICHUIO SKOHOMUYECCKON 3¢)¢)CKTI/IBHOCT]/L

KioueBsle ciioBa: TPYHTOLIEMEHT, CBau, LICMEHTALUA.

UDC 620.1:500. I.V. Shtepa. Drilling of technical wells for purpose of solidification of waterbearing soils by means of the jetstream cement injection method

The paper considers examples of usage of soils jet/stream cement injection for industrial and civil engineering. The author analyzed peculiarities of this technology and reasoned necessity
of technology use in more wide scale. On the base of carried out research the author suggests method for quality improvement of carried works and increment of economical efficiency.

Key words: soil/cement, piles, cement injection.

N 2 3a2013ron

Pacuersl Ha NpOYHOCTD

C.B. BOCAKOB, n.1.1., npod. (PYII «MucrutyT BetHUUC», r. Munck, Pecnydanka Beaapycs)

K pacuyery ruGkux ynpyrux creps;kHei..2

TIpeuioxeHb! HOBBIC OJXO/BI K PELICHUIO ABYX 3a/ia4 Ul TMOKUX YIPYTHX cTepikHel, paccMoTpeHHbIX panee E.IL. TTonoBeiM. PaccMOTpeHHBIE B CTaThe 3a/1a4i CBEACHBI K HEMHEHHBIM
YpaBHCHUAM, KOTOPBIC PCITAIOTCS YMCIICHHO Ha OBM ¢ TIOMOIIBIO ITaKeTa KOMHLIOTepHOﬁ mareMaTtuku. [Tokazana HCOGXOIII/IMOCTL )Z[aJ'[BHef[IHHX TCOPETUICCKUX I/ICCJ’[G}IOBaHHﬁ B 00J1acTH
pacueTra reOMETPpUICCKU HEJTUHEHHBIX 3axaq aJist CTep)KHCﬁ.

KinroueBble ciioBa. ['eomMeTpuueckas HeJMHEHHOCTh, CTEPIKEeHb, UINNTHYECKHE GyHKIMH SIKOOU, HelTMHeHHbIE YpaBHEHHS.

UDC 539.3. S.V. Bosakov. Flexible elastic bars calculation

The author suggests new approaches to solve two problems for flexible elastic bars considered by E.P.Popov earlier. The problems were reduced to nonlinear equations which are solved by computer
numerically.

Key words: geometric nonlinearity, bar, Yakobi’s elliptic functions, nonlinear equation.

C.B. KPBLJIOB, a.1.1.; ILJ. APJIEHUHOB, un:x. (HUUKB um. I'so3aeBa, r. MockBsa)

MH:KkeHepHBIH MOAX0 K pPelIeHHI0 321241 00 H3rude ynpyro-mnoJi3y4ero cTep:kHs ..6

JlaHO MH)XEHEPHOE PelIeHNE 33a1a4H O MPOAOIbHO-TIONEPEUHOM U3TrHOe HKeNe300eTOHHBIX CTEPIKHEBBIX IEMEHTOB C YYETOM MOJI3y4eCTH U TPELMHO00pa30BaHus MaTepuaa mpu
HPOM3BOJIFHOM U3MEHEHHHU HAarpy3KH BO BPEMEHH. 3a/ja4a CBEACHA K BEIYUCIICHUIO CEKYILEro MOAYJIsl YIPYrOCTH IS pacuera ¢ IOMOIbIO COBPEMEHHBIX MPOrPaMMHBIX KOMIIIIEKCOB.
HOJ’Iy‘{GHO XOpoIIee CoOBNaJCHUE C ONBITHBIMU JaHHBIMH.

KuaroueBsble ci10Ba: HelMHEHHAs TOJI3y4ECTh, l'lpO}lOJ'leO-l'lOl’IepCl{HHﬁ I/ISFI/IG, )KCJ'IC306CTOHHHC KOHCTPYKIHH, CTEPIKHEBBIC KOHCTPYKIIUH

UDC 539.376. S. Krylov, P. Arleninov. The engineering approach to solving the problem of bending of elasticcreeping rod

Engineering solution to the problem of longitudinal/transverse bending of reinforced concrete rod elements with the creep and cracking of the material for any load change over time is given. The
problem is reduced to the computation of the secant modulus of elasticity for designe with the help of modern software systems. A good agreement with experimental data achieved.

Key words: nonlinear creep, longitudinal and transverse bending, concrete structures, rod design.

A.AJIOKPOBCKHI, a.1.H., npo¢. (IIT'YAC, r. Ilen3a)

O NpoeKTHPOBAHHH KOHCTPYKIMIA CTATHYECKH HeoNpe/ie THMbIX BHEIIIHe H FeOMeTPHYeCKH H3MeHsieMbIX BHYTPeHHe ..9

HpennaraeTCﬂ METO/] 3aMCHBI cBsi3eit TIPUMEHATH K pacueTy KOHCprKLIHﬁ CTaTUYCCKH HCOIIPEACIMMBIX OTHOCUTEIIBHO OITOPHBIX CBsI3ei 1 TEOMETPUICCKH U3MCHIEMBIX BHYTPEHHEC.
Vcuius B MOCTOSSHHBIX CBA3SX 3aar0TCs BMECTO IPUHATHSA UX HYJICBBIMH. Takue u3MeHEHHS B METOC MO3BOJIAIOT PETYINPOBAThL PACIPEACICHUEC yCPIJ'IHﬁ.

KiioueBsle cjioBa: METOJ 3aMEHBI CBﬂSeﬁ, NPUMEHEHUE.

UDC 624.04:539:519.6. A.A. Pokrovskiy. Constructions design which are statically indeterminate outwardly and geometrically variable inherently

The author suggests to use a method of members exchange for calculation of constructions which are statically indeterminate relative to supporting bonds and geometrically variable inherently. Efforts in
fixed bonds are specified instead of accepting them equal to zero. Such changes in the method allow to regulate efforts distribution.

Key words: method of exchange of members, application.

B.1. COJIOMHUH, a.T1. 1., npod., akanemuk PAACH, B.I1. XOMJSIK, unk. (FO:xHo-Ypanbcknii rocynapersennblii yausepeurer (FOYpI'Y))

Hanpsiikenno-1eopMupoBaHHOe COCTOSIHHE H POYHOCTH KeJ1e300eTOHHOH KOJOHHBI .11

Pa3spaboTtaHbl aIrOpUTM M KOMIBIOTEPHASI IPOrpaMMa pacuera CKaTo-U3rudaeMbIX XKeJIe300eTOHHBIX KOJIOHH € y4eTOM (DH3MUECKOH 1 reoMeTpHiecKkoi HeimHelHocTei. [IpuBeneH ananu3
pe3ynbTaroB.

KioueBble c10Ba: xene300eTOH, KOIOHHA, HelMMHEHHbIe fedopManny 6€TOHA  apMaTypsbl, IPOYHOCT, IIPOJONIBHBIN H3THO.

UDC 691.32624.041.6. V. Solomin, V. Khomiyk. Stressstrain state and strength of reiforced concrete column

The article is devoted to the designing of a reiforced concrete column taking into account non/linear deformations of concrete, reiforcement and buckling.

Key words: designing, reiforced concrete, column, non/linear deformations of concrete and reinforced, strength, buckling.

B.A. ®WJIMIIIOB, k.1.H. (ToJBATTHHCKHIA FOCY/IaPCTBEHHBI YHUBEPCHTET)

Pacuer 6;10ka MOKPBITHS ¢ MesK()ePMEHHBIM ITAKOM H3 MPEIBAPHTEILHO HANPSIKEHHBIX PaM pa3MepaMu B miiaHe 18.18 M ¢ pa3peskennoii ceTkoii mepexpecTHbIX (epm ..17
Ornucano KOHCTPYKTHUBHOE€ PEIICHUE U PE3YJIbTAaThl pacueTa MPOCTPAHCTBEHHOI'O CTEPXKHEBOI'O IMOKPBITUA U3 NIPEABAPUTECIIBHO HANIPSKECHHBIX PAMHBIX 2JICMEHTOB C Me)I((I)epMeHHBIM
ITAXKOM.

KiioueBsle cioBa: TMIPOCTPAHCTBEHHOE MMOKPBITUE, NPEABAPUTEIBHO HANIPSXKEHHBIE PAMBI, MC){(qJEpMBHHLIﬁ OTax, IPEUMYyIIECTBA.

UDC 624.012.46; 624.04. VV.A. Filippov. The dimensional reinforced concrete modular block cover with the rooftruss floor for the single storey industrial and civil buildings.

The article presents a construction of the dimensional rod cover with roof/truss floor composed of the prestressed frame elements.

Key words: dimensional cover, cross/shaped trusses, prestressed frames, roof/truss floor, advantages.

B.I'. XOJIOJIAPD, kaua. TexH. Hayk (BpecTckuii rocyiapcTBeHHbIIf TeXHHYECKHiT YHHBEPCHTET)

TTocTpoenue KpuTEpHs IPOYHOCTH AHU3OTPOIHOIO TeJa .21

an OIICHKC pa60T()C1'IOC()6HOCTH DJICMCHTOB KOHCprKIH/Iﬁ B 3aBUCUMOCTH OT UX HaHpS{)i(eHHO-JIe(I)OpMHpOBaHHOI‘O COCTOSTHUSI I CBOMCTB MaTepualia UCIOJIb3YIOTCA KPUTECPUU ITPOYHOCTH.
JIJ'[H AHU30TPOIHBIX TEJI ¥ IPONU3BOJIBHBIX YIJIOB OPUCHTAIUN TpaeKTopnﬁ TJIaBHBIX Har{psmce}mﬁ OTHOCHTEIILHO OCell AHU30TPOINH SKCIICPUMEHTAIIBHOC ITOJTyIYCHNE H806XO}1HMOFO
obbeMa JAHHBIX 3aTPYAHUTEIBHO. AHLTepHaTI/IBHLIﬁ IIYTH 3aKIIIOYACTCA B ITIOCTPOCHUN Tpe6yeML]x 3aBUCUMOCTEN aHaTMTHYECKU Ha Oa3e ()T‘paHH‘{eHHOﬁ I/IH(I)OpMaLH/H/L Hixe paccMOTpEHO
TIOCTPOCHHUE OAHOT'O U3 TAKHUX KPUTCPHUEB U IIPUBCICHBI PE3YJIbTAThI €0 UCTIOJIB30BaHUSA.

Ki1ioueBble ¢10Ba: aHU30TPOITHOE TENO, KPUTEPHUIl IPOUYHOCTH, TEKYIeCTh, pa3pyLICHHUE.

UDC 539.4. B.G. Khologar’. Creation of strength criterion for anisotropic body

Strength criteria are often employed when estimating the operability of a design element as function of its stress/strain state and material properties. Experimentally, it is challenging to obtain sufficient
data to be able to form such criteria for the anisotropic bodies with the arbitrary orientation of the principal stresses with respect to the anisotropic axes. Alternatively, one may attempt to create a
criterion analytically with somewhat limited information. This is attempted below. The results of the application of the criterion are also discussed.

Key words: anisotropic body, strength criterion, yield, fracture.



B.B. IYT'AEB, a.1.1., npod., (HUUKDB um. A.A. I'Bo3neBa, MockBa)

Pacder Hecymieii crocoGHOCTH MOJIOTUX 000/104YeK BPaLlleHHs ¢ ONIOPHBIM KOJIbIOM NPH AeiiCTBHU COCPeI0TOYEHHOM HATPY3KH 110 TPEeM cXeMaM pa3pylieHus ..27
PaccmarpuBaetcst MeToziKa pacyeTa HecyIeit CrlocoOHOCTH MOJIOTHX 000JI04YeK BpaleH!s PH JISHCTBUH COCPEIOTOUEHHOM Harpy3KH IO TPEM BO3MOXKHBIM CXeMaM pa3pyIIeHHs,
BBISIBJICHHBIX OIBITHBIM ITyTEM: PaAnaIbHOMN, pauaabHO-KOIBIIEBOH 1 JIOKAIBHOM. Pacuer BeaeTcst KWHEMAaTHUECKHM METOJIOM TIPE/IeNIbHOTO PABHOBECHS B TEOMETPHUYECKN HEJTMHEHHOM
TIOCTAHOBKE.

KiroueBble cioBa: 060J09Ka BpalllcHUs, HECyIas CHOCOGHOCTL, COCpEIOTOYCHHAs Harpy3Ka, CXeMa paspylieHus, NpeacIbHOC PaBHOBECHE, TNIOCKOCTh ocei BpalllCHHUsA, CTa HC(I)OpMPlpOBaHPIﬂ,
KPUTUYECKUH Tporuo.

UDC 539.3. V.V. Shugaev. Calculation for bearing capacity of depressed shell of revolution with carrier ring under influence of concentrated load on three destruction scheme

The author considers calculation method for bearing capacity of depressed shell of revolution under influence of concentrated load oh three destruction scheme: radial, radial/circular and local. The
calculation is carried out by kinematic method of limit equilibrium in geometrically nonlinear problem definition.

Key words: shell of revolution, bearing capacity, concentrated load, destruction scheme, limit equilibrium, plane of rotation axises, deformation stages, critical deflection.

CelicMHUYeCKHe pacyeThl

I[.H.HI/I3OMOB1,-m.|c0pp.AH PT, a.t.u.,npod., A.AXOJUKUBOEB ktH (II/IHCTl/lTyT reoJIOruM, ceiicMocToiikoro ctpouteabersa u ceiicmotoruu AH Pecny6iinkn
Tapxukucran, “TajkukcKkuil TexHHYeckui YHUBepcuTeT nMeHH akagemuka M.C.Ocumu)

KoHueHTpanus HanpsKeHUii B HEOTPAHUYEHHOM TeJle ¢ MOAKPeNJIEHHbIM 0TBEPCTHEM .. 32

MCTOI[OM TPaHUYHBIX WHTETPAIBHBIX ypaBHeHI/lﬁ HCCIIENYETCSA KOHLIIEHTpALUsA HaHpﬂ)](eHHfl B 3a1aue BBaHMOHeﬁCTBHﬂ Kpe€nu ¢ MaCCUBOM ITIOPOJ IMPH pa3INIHBIX BO3EHCTBUSAX.

KiroueBblie cj10Ba: HEOrPAaHUYEHHOE TEJIO, KOHTAKTHAS IPAHUIIA, KPEIlb, IPAHUYHBII JIEMEHT, IPAHUYHBIC YPABHEHUS, II0JJ3EMHOE COOPYKEHHE.

UDC 539.3. J.N. Nizomov, A.A. Hojiboev. Stress consentration in unbounded body with reinforced hole

We investigate the problem of stress concentration in the contour of a crepe interacting with a massif under different loads by the method of boundary equations.

Key words: unbounded body, contact boundary, crepe, boundary element, boundary equations, underground structure.

JIMHaMUYECKHEe PacyeThbl

I'.I'. BYJIBIYEB, a.¢u3s.mar. nayk, npodp. (MI'TY MHUPDA)

K Bonpocy o paspymieHMH aHH30TPONHBIX TeJI € AHCIOKAUMAMH .. 37

PaccmarpuBaeTcst BO3SMOKHOCTb PHMMEHEHHS! aBTOPCKONH METOAMKN MOJICIIMPOBAHHS JUHAMUKY M IMHAMUYECKOTO Pa3pyIICHHUs MUKPOTEN C AUCIOKAIMAMY K aHU30TPOITHBIM TeJIaM.
CrpouTtcst MaTpuuHas (JopMa HCXOJHBIX YPAaBHEHHUH M ITOKa3bIBACTCS €¢ MHBAPHAHTHOCTh OTHOCUTEINIBHO NIPeodpa3oBaHus IIOBOPOTA CUCTEMbI KoopauHat. Jlanee cTpoutcst
XapakTepucTHyeckas (popma npeICTaBICHHs ITHX YPaBHEHHI B CHCTEME KOOP/MHAT CBA3aHHOMN ¢ IucioKanusaMu. Viccnieayercst BUJ MaTPHUIbI JKECTKOCTEH B MCXOIHON U ITOBEPHYTOI
cucreMe KoopauHat. OnpeensioTcs yCIoB s, IPH KOTOPBIX 9TH MAaTPUIII HMEIOT OIMHAKOBBIH BH/I.

KiiroueBble ¢j10Ba: YHCICHHOE MOJEIUPOBAHUE, METO IIPOCTPAHCTBEHHBIX XapaKTEPUCTHUK, NUCITOKALAH.

UDC 5.393. G.G. Bulychev. To a problem about destruction of nonisotropic bodies with dislocations

The possibility of application of an author’s strategy for simulation of dynamics and dynamic destruction of micro bodies with dislocations to non/isotropic bodies is under consideration. The matrix
form of input equations is building and its invariancy concerning transformation of turn of a coordinate system is shown. Thereupon the characteristic form of representation of these equations in
coordinates connected with dislocations is constructing. The view of a matrix of rigidities in the initial and turned frame is investigated. Conditions at which these matrixes have an identical form are
defined.

Key words: numerical calculation, spatial characteristics method, screw dislocation.

E.M.3BEPSIEB, n.1.1.,npod.", . M.MAKAPOB, ku,101.” (‘MiucTHTYT NpuKkiaanoii MaTemaTiku uM. M.B.Keiasima PAH, ZHUMOCIT um.H.C.T'epcepanopa, r.MockBa)

Mopaenu noBeieHUs JIMHHON YNIPYroi M0JI0CHI IPH NMONEPEYHOM yAape B 3aBUCHMOCTH OT YCJIOBHIi 3aKpPeN/IeHUs] KOPOTKHX CTOPOH .. 42

PaCCMa’I‘pI/IBaeTCﬂ 3aa4da onpeaciICHus HI[C TOHKOMH Z[HPIHHOﬁ TIOJIOCHI IIpH yaape HOHCpe‘-IHOﬁ Harpys}cofz’l WJIN IIPU BHE3AITHOM MMOIICPETYHOM CMCIICHHUHN KOHIA ITOJIOCHI. JlokanbeHOE
HarpyKeHHe MOJICIIUPYET yaap KaKUM-TH00 TeJIOM 110 BHICOTHOMY 3/1aHHI0. PacipeiesieHHast Harpy3ka MO)KeT 00pa3oBaThCsi IPH B3pbIBE OKOJIO 3/1aHHs, TOI/Ia KaK OBICTPOE CMEIICHUE
KOHIIOB I1OJIOCHI MOZIEIUPYET CEHCMUUYECKOE BO3JIEHCTBUE.

KuroueBble ciioBa: mooca, 6anka, COCpe0TOUCHHAs CUIIa, yaap, BOJIHA, AenbTa-QyHKIHS, YCIOBUS 3aKpEeTIICHHUSL.

UDC 539.3. Ye.M. Zveryayev, G.l. Makarov. Long elastic strip comportment models under transversal impact action with end fixation

A problem of determination of the stress/strain state of the thin long strips with the transverse load or sudden lateral displacement of the strip end is examined. Local loading models the shock with some
body at the high/rise building. The distributed load can be formed when there is an explosion near the building, whereas the rapid displacement of the strip ends simulates earthquake impact. The
dimensionless equations of the plane problem of the theory of elasticity are taken as the initial. The small parameter equal to the ratio of strip thickness to its length is extracted. The equations are
transformed to the ones, enabling a solution by using the method of the simple iterations. The transverse displacement and shear stress not dependent of the longitudinal coordinate are chosen as the
values of the zero approximation. Considering these values fare known, all the remaining unknowns of the problem are calculated. Verifying the boundary conditions on the long sides of the strip, the
system of the four ordinary differential equations for the four values of the zero approximation is obtained. The system is divided into separate equations that are easily integrated. Each equation
corresponds to the elementary stress/strain state. The equation for the shear stress has fast changing boundary layer type. With an appropriate choice of the constant of integration its solution can be
defined as the asymptotic form of the Dirac delta/function. With this function, the solution due to the longitudinal shear wave under the local shock load is constructed. The wave, reaching the edge,
generates the low-frequency transverse oscillations. The stresses and displacements due to the oscillations are match more than ones due to the wave motion.

Key words: strip, bar, concentrated force, shock, wave, delta-function, fixing conditions.

10.C.KPYTHUM, xaun.dpusz.Mat.nayk, nou. (Oecckasi rocyIapcTBeHHAS AKATEMHS CTPOUTEILCTBA H APXHTEKTYPbI, YKpanHa)

HoBblii MeTO HcC/IeI0BAHNS TONIEPeYHBIX KOIeGaHUI CTep:KHS ¢ epeMeHHBIMH, HeNPePbIBHO paclipe/ie/IeHHBIMH apaMeTPaMH .. 48

Hpennomel—l HOBBIﬁ MECTO/] UCCIICTOBAHUS COﬁCTBeHHBIX TIONEPEIHBIX KOHe6aHHﬁ CTEPIKHSA C HpOPBBOJ'[BHOf/i HereprBHOﬁ nepeMeHHof/i HOHepe'-IHOﬁ JKECTKOCTBIO N HpOI/BBOIIBH()ﬁ
HETIPEPBIBHOI epPEMEHHO# ITOrOHHON Maccoil. MeTox OCHOBaH Ha TOYHOM pelieHnH AudhepeHnaabHOr0 ypaBHEeHHUs TONEePEUHbIX KosieOaH .

KiaroueBble cjioBa: CTEPIKECHbD, CO6CTBCHH];I€ TIOTIEPEYHBIC KOJ’ICGBHI/IH, 4acToThbl COﬁCTBCHHB]X KOJ’ICGaHHﬁ, CO6CTBCHHBIC (bOpM];I KOH€6aHHﬁ, TIapaMeTphI COCTOSHUS CTEPIKHS.

UDC 624.073.046.3. Yu. S. Krutiy. New method of research of crosssection fluctuations of a core with the variables continuously distributed in parameters

The new method of research of own cross/section fluctuations of a core with any continuous variable cross/section rigidity and any continuous variable running weight is offered. The method is based on
the exact decision of the differential equation of cross/section fluctuations.

Key words: core, own cross/section fluctuations, frequencies of own fluctuations, own forms of fluctuations, parameters of a status of a core.

W.H.CEPIIUK, n.1.1.,npod., H.C KYPUEHKO, nnxk. (bpsiHcKasi rocy1apcTBeHHAasi HHKeHEPHO-TeXHOIOTHYecKast aKa/ieMHusl)

AHaJIM3 B yNIPYro-MJIACTHYECKOH MOCTAHOBKE HECTAIHOHAPHON TMHAMMKH MPOCTPAHCTBEHHBIX CHCTEM TOHKOCTEHHBIX CTep:KHel 3aMKHYToro npogus .. 55

PaspabarbiBaeTcsi METOMKA pacyeTa MEePexXoIHbIX AUHAMUYECKUX MPOIIECCOB B POCTPAHCTBEHHBIX CHCTEMaX CTEPIKHEH ¢ 3aMKHYTBIM NPO(UIEM HONepedHOro CeYeHMsI. Y UUThHIBAIOTCS
YOpyro-miacTuIeCKue CBOICTBa MaTtepualia ¥ TeCOMETPUICCKH HEJTMHEWHOE TIOBCIICHUC ):[e(b()pMpreMLlX 00bekToB. Du3nyecKas HETMHEHHOCTD OMUCHIBAETCS C TIOMOIIBIO
ACCONMHUPOBAHHOI'O 3aKOHA TCUCHHUS. HpemaraeMme PpacyuC€THBIC ITPOUEAYPHI ITO3BOJIAIOT pacCMaTpUBaTh Hal'[pﬂ)l(eHHO-}:[eq)OpMHpOBaHHOe COCTOSIHHUEC CTep)KHeﬁ IIpA COBMECTHOM ZIeﬁCTBHH
YCHIIHIT pacTsHKEHHUsI-COKATHsI, KOCOTO M3ruba 1 YiCcToro Kpy4denus. Ha TecToBbIX MpuMepax MpOMLTIOCTPUPOBaHa paboTOCIIOCOGHOCTD JAHHOTO MTOAXO0/1a.

Ki1ioueBble ¢J10Ba: IPOCTPAHCTBEHHbIE CTEPIKHEBBIE CHCTEMBbI, 3aMKHYThII IPOQUIIb, ANHAMUKA, TEOMETPUYECKast HETMHEWHOCTD, (pU3HUIecKas HeTMHEHHOCTD, ACCOLMMPOBAHHBII 3aKOH TEUCHUSL.
UDC 624.074.5:624.044. 1.N. Serpik, N.S. Kurchenko. The elasticplastic analysis of the transient dynamics for spatial systems of thinwalled rods with closed cross sections

Key words: spatial rod systems, closed cross/section, dynamics, geometrical nonlinearity, material nonlinearity, associated flow rule. An algorithm for calculation of spatial systems of closed simply
connected profile rods in a dynamic posing is developed. Elastic/plastic material properties and geometrically nonlinear behavior of deformed constructions are taken into account. The systems of
nonlinear differential equations describing the dynamics of such objects are solved by the numerical integration using the Newmark method premise of constant accelerations on each integration step.
Material nonlinearity is described by the associated flow rule. The proposed procedures allow to consider the stress/strain state of rods under combined action of tension/compression, unsymmetrical
bending and pure torsion. By comparing the calculated and experimental data for the steel box/rod subjected to bending and torsion at the low loading rate, the sufficient precision of the accepted
hypothesis for deformations of rods with closed profile is justified. The capacity for work of the proposed algorithm for rapid processes is illustrated by the calculation of the spatial frame that is
subjected to the inelastic collision action with the falling weight.

10.T. YEPHOB', 1.1.1.,npog., I.A. IETPOB?, nix. CITHUMCK nm.B.A.Kyuepenxko, *OTBOY BIIO «MI'CY»)

0 HeKOTOleX MeToaax u anropuTmax pac'-leTa CHCTEM C BBIKJIIOYAKINIUMHUCH CBA3AMH .. 61

OHCHI/IBa}OTC}] HeKOTOp]:Ie MECTOAbIL pacqua CHUCTEM C BBIKJIFOYAKOIIUMHUCS CBI3SIMHU. HpP[BOZlI/ITCSI anropmM, OCHOBaHHbI]:I Ha 1ocCIea0BaTCIbHOM pac'{eTe ,ElByX HHHCﬁHbIX CHUCTEM.
BeimonseH pacuet epMbl ¢ BBIKIIFOYAIOIICHCS CBA3BIO KAaK B «CTATHYECKOM», TaK M B «AMHAMUYECKOM» (TIPH BBIKIIOUCHHUH CBSI3U B Ipoliecce Kosebanuii) BapuanTax. [TomydeHHbIe
pe3ynbTarhl CPABHUBAIOTCS C PE3YAbTATAMU APYTUX aBTOPOB.

KJ’[IO‘IeBI:.Ie cjoBa: CBOﬁOlIHBIC KOHCﬁaHHH, BLIHy)K}lCHHBIe KOJ'ICGaHI/Iﬂ, JHUHAMHYECKOC Bo3neﬁc’rsne, SKBHUBAJICHTHBIC CTATUYCCKHUEC CHJIbI, BBIKJIIOUAKOIIAasACs CBsA3b, nporpeccnpylomee OﬁprJCH"C.

K.AAKCYBAEB, kana.¢pusmar.nayk, aon., A.M.CAITOXKHUKOB, ap ¢uniocod.,npod. 1. K. AKCYBAEBA, unxk. (AcTpaxaHCKHii HHKEHEPHO-CTPOUTEIbHBI HHCTHTYT, ACTPaXaHCKHIi
rocyJapcTBeHHbIH TeXHuYeckuii yHuBepcuret, MI'CY)

Me'n))]mca 3aMKHYTOI'0 aHAJIMTHYECKOI0 onpeae/IeHus }qu)opmuponamloro COCTOSTHHSA KOHCprKH"ﬁ, paﬁo'raloumx no C}]BHFOBOﬁ CXeMe Ha monep e4YHbIe HAarPy3KH .. 67

Ha npumepe pambl pa3paboTaHO aHATUTHYECKOE PEIICHHE, ONMCHIBAIONIEE TOPU3OHTAIIBHBIC KOJIeOaH s, BHI3BaHHBIC KHHEMaTHYECKUM BO3/ICHCTBUEM IIPH CIABUTOBOM XapakTepe ee
nedopmupoBanus. ITomydeHs! GpopMyIibl, TO3BOJISIONINE PEIINTH 3a1a4i 0€3 IPHUMEHEHHMS YUCICHHBIX MeToj0B. [Ipe/nonaraercs pa3BiUTh METOHUKY C IIEJIbI0 COBMECTHOTO y4eTa
nedopmannii casura u u3ruba.

KuroueBbie ciioBa: paMa, TOPU30HTAIBHBIC KOJ‘IC6aHPIﬂ, ,HC(i)OpMaHl/IH C/IBUI'a, aHATTUTHYECCKOE PEIICHUE, OPTOrOHAJIbHBIC MHOTOYJICHBI YeOblena.

UDC 624.0428. K. D. Jaksubaev, A.J. Sapozhnikov, D.K. Jaksubaeva. Methodics of reserved analytical definition of deformation state of contractures along displacement on the cross forces
On the example of frame, analytical decidion describing its horizontal oscillation under kinematical influence at displacement of its deformation is elaborated. Formulas allowing solving the problems
without using numeral methods are got. It is supposed to develop the method due to mutual calculation of displacement’s deformation and bend.

Key words: frame, horizontal oscillation, bend’s deformation, analytical decidion. multinomial of Chebyshev.



B nomons npoekTupoBImuKy

A.C.MAPVYTSIH, k.T.H., npod. (CeBepo-KaBka3ckuii dpenepanbublii yuusepeuteT, puiuan B r. [Isturopeke)

Monyiu NOKPBITHI U NePeKPBITHII U3 MepekpecTHLIX Gepm Tuna «IlaTuropek» .75

TIpuBeieHO HOBOE TEXHUYECKOE PEIICHHE JIETKUX METAIMYECKUX KOHCTPYKIUH 3[aHHUI 1 COOPY>KEHHII C HCII0Ib30BaHHEM IIEPEKPECTHBIX (hepM, 3aMapKUPOBAHHOE T10CIIE ITATEHTHO
9KCIIEPTH3bI Kak MOAyJb THIA «IIaTuropck». O603HaUeHa 06JaCTh €ro PalOHAIBHOrO IPHMEHEHH S, COBIAAIOIIAs C HAYaIOM Psia IEPEKPECTHBIX CUCTEM, COCTOSIINX U3 2X2 1 3%3
sueek. ONICaHO KOHCTPYKTUBHO-KOMIIOHOBOUHOE O(OPMICHHE MOIYJISl, KOTOPOE MPU CETKE KOJIOHH 6X6...12X12 M NOBBILIAET CTENEHb YHU(DHKALMHE U 00€CIIeunBaeT CTaOUIbHOCTD
crpoca, MpUBJIeKas BHUMAaHNE HHBECTOPOB U 3aKA34UKOB YIY4IIEHHBIMH TEXHHKO-?)KOHOMUYECKUMH XapaKTepUCTUKAMU HECYIIUX KOHCTPYKLUH MOKPBITUI U epekpbITuil. [lokazana
NePCHEeKTUBHOCTD MOBBIICHHS TAKHOCTU U CEHICMOCTOMKOCTH 3a cyeT (opMHpoBaHuUst THOKOro BepxHero dtaxa (I'BD) n3 6110Kk0B mokpeiTHii THIA «IIATUTOPCK» NPH PEKOHCTPYKIIUN
CYLIECTBYIOIINX 3[aHUH U COOPYKEHHUH, a TAK)KEe PH CTPOUTEILCTBE HOBBIX OOBEKTOB.

Kiio4eBble €J10Ba: JIETKHE METAUIMYECKHE KOHCTPYKINH, EPEKPECTHbIE CHCTEMBI, 3aMKHYTbIE THYTOCBapHBIE MPO(UIIH, HEPEKPECTHBIE CTANbHbIE (h)epMbl, MOLYIb THNA «IIATUrOPCKY, 60K (CEKLIHs)
TOKPBITHS (IIEPEKPBITUS), PEKOHCTPYKLHS, 3TAXKHOCTb, CEHICMOCTOMKOCTD.

UDC 692.48:725.4.002.237. A.S. Marytyan. Modules of covers and bridgings represented by cross farms of «Pyatigorsk» type

The paper presents new technical solution for lightweight metal constructions of buildings and structures with usage of cross farms. The solution was patented as «Pyatigorsk» type module.

Key words: lightweight metal constructions, crossed systems, closed, bend and welded profiles, cross steel farms, «Pyatigorsk» type module, reconstruction, number of storeys, seismic stability.
Peuiensun Ilanomnnkos H.H.Peuensus na monorpaguio U.U. Upanyenko «IMHAMHKA TPAHCTIOPTHBIX COOPY/KEHHMIi (BLICOKOCKOPOCTHBIE MOBHAKHBIE, CeiicMuuecKHe H yIapHble HATpY3KH)» ..81
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Pacyersl Ha IpoUHOCTH

E.M.3BEPSIEB, 1.1.1., npod.’, .A.MAKAPOB, k.T.1., 1on.2 (‘MHCTHTYT NpuKIaanoii MaTeMaTuin uM.M.B.Keanpima PAH, ZHUMOCIT um.H.C.Iepcesanosa, r.Mocksa)
Oco6ennoctu HJC 060109KH ¢ H3J10MOM CPeIMHHOI MOBEPXHOCTH ..2

PaCCManI/IBaCTCSI 3aa4da onpeaciICHust HI[C OGOHO‘IKI/I C U3JI0OMOM CpCL[HHHOf[ TIOBEPXHOCTH. OGonqua paccekaerTces 1o 9TOI TUHUM U HAa HEeH q)OpMyJ'II/Ipy}OTCSI YCIIOBUS COIIPSIKCHHUS.
O6mee HIC cocraBHOM 000/104KH PA3bICKUBACTCS KAK COCTOSALIEE U3 TPEX SIEMEHTApHBIX: O€3MOMEHTHOr'0, YICTO MOMEHTHOTO U KpaeBoro 3¢ dekros. BBopsarcs ko3ddurmeHTs
HWHTCHCUBHOCTH DJIEMCHTAPHBIX HZ[C TTokasarenn KO3(b¢)I/IHP[CHTOB SIBIISAIOTCSL 6C3MOMCHTHLIMI/[ JUI ciry4dast FJIaL[KOﬁ M COCTaBHOM 060J‘I0‘{CK TIpH 3aKPCINICHHBIX 060HX Kpasx u
MOMEHTHBIMH C MOBBINICHHONW HHTEHCHBHOCTHIO KpaeBoro 3(1)(1)CI(T21 JJIs1 COCTaBHBIX KOHCOJIBHBIX OGOHO‘ICK, KonconbHas 060J‘IO‘IKa C I''TaIKUM MEPpUIHAHOM 0e3MOMEHTHA.

KuroueBbie ciioBa: 06onom<a, YCJIOBHS 3aKPCIVICHUS, JIMHUSA CONIPSIKECHHUS, PACHJIICHEHUE, 06Ee3MOMEHTHOCTb.

UDC 539.3. Ye.M. Zveryayev, G.l. Makarov. Stress-strain particularities of shell with pleat of median surface

A problem of determination of the stress-strain state of a shell with a pleat of medial surface is considered. The shell is cut along this line and the conjugation conditions are formulated on it. The general
stress-strain state of the composed shell is searched as consisted of the three elementary ones: membrane, purely moment, end effect. The intensity coefficients of the elementary stress-strain states are
introduced. These coefficients turn up membrane for the smooth and composed shell, when the both edges are clamped, and moment with heightened edge effect intensity for composed console shell.
The console shell with the smooth meridian is in the membrane state.

Key words: shell, condition of clamping, conjugation line, decomposition.

I'JLKOJMOI'OPOB, n.1.1.,mpo¢., EM.ITYTUJIOBA, unk., JI.C.CAUTVHA, unx. (IepMcKuii HAMOHAILHBIN HCCIIEI0BATEIBCKUIT MOJINTEXHHYECKUIl YHUBEPCUTET)
Hanpstzkenno-1eopMupoBaHHOE COCTOSIHUE U IIPOYHOCTH TPYOOOETOHHBIX KOJIOHH ..6

PaCCMa’I‘pI/IBaCTCﬂ HaHpﬂ)l(CHHO-Z[C@)OpMHpOBaHHOC COCTOSIHUC pr606CTOHHI>IX KOJIOHH, OLIECHUBACTCSA IIPOYHOCTD, U3 YCIOBHUA IIPOUYHOCTH OLICHUBACTCS NIPEACIIbHAA HECYIIast CHOCO6HOCTB.
KiioueBble ciioBa: Tpy600eTOHHAs KOJIOHHA, HANIPSHKEHHO-1e(OPMUPOBAHHOE COCTOSIHHUE, IIPOYHOCTD, HECYIIasi CIIOCOOHOCTD.

UDC 539.3. G.L. Kolmogorova, E.M. Putilova, L.S. Sajgina. Mode of deformation and durability of concrete columns in the form of pipe

Authors consider mode of deformation of concrete columns in the form of pipe, estimate durability. Strength condition is used for estimation of ultimate bearing capacity.

Key words: concrete column in the form of pipe, mode of deformation, durability, bearing capacity.

C.b. KPbUIOB, a.1.1., I1.1. APJIEHUHOB, nn:x. (HUMKB um .A.A.I'Bo3neBa, r.MockBa)

YpaBnenue u3ru6a cTep:kHsl IPH KyCOYHO-IHHEHHOM 3aKoHe Je()opMUPOBaHHS IOJI3yYero MmaTepuana .9

HpHBC[{CH BBIBOJ] YPAaBHCHU ST n3ruba CXKaTO-U30THYTOI'O CTEPIKHA C YICTOM II0JI3y4EeCTH MaTepualia u Tpe]l[PlHOOﬁpaSOBaHI/Iﬂ. Hcrnonb30BaHb YpaBHCHUS TCOPUH ITOJI3YICCTH B
HHTErpajbHOi Gopme. YpaBHEHHE NPEAHA3HAYCHO, B TIEPBYIO OYEPE/Ib IS KENC300C€TOHHBIX KOHCTPYKIMIA, HO TAKXKE MOXKET HPUMEHSTHCS 1715 CTEP)KHEBBIX KOHCTPYKIHUI U3 IPYTHX
MaTepHasoB, 00JIaJalOMIUX MOJI3YUECThIO.

KirroueBble ¢j10Ba: HEeNUHEHHAS 0J13Y4eCTb, IPOAOIbHO-TIONEPEUHbIH U3IH0, Kene300eTOHHbIE KOHCTPYKIIUHU, CTEP)KHEBbIE KOHCTPYKIIMH.

UDC 539.376. S.B. Krylov, P.D. Arleninov. The equation of bending of a rod with a piecewise-linear law of deformation of the creeping material

The conclusion of the equation of bending of compressed-bent rod is given. Creep and cracking are taken into account. Equations of the theory of creep in integral form are used. The equation is intended
primarily for concrete structures. But it can also be used for the structures of other materials with creep.

Key words: nonlinear creep, longitudinal and transverse bending, concrete structures, rod design.

MLIL.COH, k.1.H. (IlepMcKHii HANMOHAJILHBII HCCIIEI0BATEILCKHI MOJIMTEXHUYECKHIi yHHBepcHTeT, r.Ilepmb)

MeTtoauka pacyeTa KPYIMHONAHEAbHBIX 31aHUI, HAXOISINUXCS B 30He OCeJaHHsI 3eMHOii moBepXHoCTH .12

Tloka3ana MeTO/IMKa OTHICKAHHSI KPUTHYCCKHUX AedopMariuii 1u1s maHe bHbIX 31aHui cepun 1-468 A nipu GONIBIINX OCAKaX M IBHKCHHSX 3€MHOI KOPBI.
KiioueBble ¢J10Ba: KUbie 3/1aHHsA, OCa/IKM OCHOBAHHUSA, PACYETHBIE MOJICIIN, PEKOMEHJALNH 110 IIPOCKTUPOBAHHUIO.

UDC 624.04.539.519.6. M.P. Son. Calculation method for largepanel buildings situated at zone of earth surface subsidence

The author presents method for finding of critical deformations for bearing-wall buildings of 1-468A series under large subsidences and movements of earth’s crust.
Key words: residential buildings, foundation subsidences, recommendation for designing.

Pacyersl Ha ycTOWYMBOCTD

10.1.JOPOI'OB, k.1.H. (®uianan MOU (HAY) B r.Boskckom)

YcToiiuuBOCTb CTEPIKHSA € ;KeCTKUMH OKOHYAHUSIMHY ..16

Pemraercst 3aJa4da 00 yCTOﬁqHBOCTH HpﬂMOHMHeﬁHOﬁ d)OpMLI PaBHOBECHS CTEPIKHSA C a0COJIIOTHO KECTKMMH OKOHYaHHUSIMH. I/Iccne}:[yeTc;l Q)opma I/I3FI/l6a pryTOﬁ YaCTH OCH CTCPKHA IIPU
Harpys3kKax, NpEeBhIIIarOINX KPUTHICCKYIO CUITY. PaCCMa’I‘pHBa}OTCS{ Pa3INYIHBIC CITy4Yan IAapHUPHOT'O 3aKPECIICHUS CTCPIKHA. ycTaHOBJ'[eHO, YTO KpUTHYICCKas CUJia, IIpu KOTOpOﬁ
MIPOUCXOIUT TTOTEPS yCTOﬁqHBOCTH COCTaBHOI'O H‘pﬂMOHMHeﬁHOFO CTEPIKHS, CYIICCTBEHHO 3aBUCHUT OT JUIMHBI )KECTKUX OKOHYaHHUH. DTa cria MCHBIIC, YCM 3ﬁnepOBa CHJIa, OTHCCCHHAA K
yl'lpyFOﬁ YacCTH CTCPXKHA U YMECHBIIACTCA 110 OTHOLICHUIO K Hel ¢ YBEIIMYCHUEM JUTHHBI OKOHYAHHIH. KpHTI/I‘{eCKaﬂ CHJIa COCTAaBHOI'O CTEPIKHA HE 3aBUCUT OT TOYKH KPETUICHUA OIIOp K
JKeCTKUM okoHuaHusM. [Tocie JOCTHXKCHUSA Har‘py3l<0f/'1 KPUTHUYICCKOT'O 3HAYCHUSA )KECTKUE OKOHYAHUS 3HAYUTCIIBHO ITOBOPAYHUBAOTCH. 10T TIOBOPOT TEM CHJIBHEE, YEM 0oJtbIire JJIMHA
JKECTKUX OKOHYaHHH.

KuroueBblie cioBa: yCTOﬁHMBOCTb, COCTaBHbBIE CTEPIKHU, KECTKUE OKOHYAHHUSA.

UDC 539.382.4. Yu.l. Dorogov. Stability of bar with firm ends

The author solves stability problem for equilibrium of bar with absolutely firm ends in rectilinear form. The author researches bend form of bar axis elastic part under loads exceeding critical load. The
author considers different cases of jointed fastening of bar. It is stated that critical load at which compound rectilinear bar loses stability depends on firm ends length.

Key words: stability, compound bars, firm ends.

AM.IMPUTBIKUH, a.1.1. (KI'TY, Kaauuuurpan)

K Bonpocy npoektupoBaHus 6aj10k ¢ ru0Koii cTenkoii ..21

TIpemioxen 6osee COBEPIICHHBIH TOAX0/] K ONPEACICHHUIO Pa3MEPOB CEUCHHS IIAPHUPHO OMEPTHIX IBYTABPOBBIX 0aIOK ¢ THOKOH CTEHKOMN, TOJBEPIKEHHBIX ICHCTBHIO pacrpe/eIeHHOMH
Harpy3ku, OCHOBaHHBIH Ha NCIOJIb30BaHUH KPUTEPHEB )KECTKOCTH, TIPOYHOCTH M YCTOHIMBOCTH. IIpH OLEHKE YCTOIYMBOCTH PaCCMaTPUBACTCS KAk 001ast, TAK 1 MECTHAsl YCTOHYNBOCTD
CTEHKH OAJIKM C MTOMOIIBIO MOMYYESHHBIX aHATUTHIECKUX 3aBUCHMOCTEH. [Tpy HCIIOIBb30BaHUM KPUTEPHUS XKECTKOCTH yIHUThIBaeTCs aedopmars casura. IIpuseaeH npuMep Boibopa
pa3MepoB Oajky, MOAKPEIJICHHBIH PacYeTaMU METO/IOM KOHEUHBIX 3JIEMEHTOB.

KitioueBble ciioBa: JByTaBpoBas Oaika, rHOKas CTEHKA, )KeCTKOCTb, H3rU0, CIIBUT, MECTHAsI M 00IIast yCTOHYMBOCTD, poeKTHpoBanne, MKD.

UDC 624.072.014.2. A.1. Pritykin. Designing problem of beams with flexible wall

The author suggests more absolute approach for section dimensions determination of hinged flanged beams with flexible wall which are distributedly loaded. For stability estimation the author considers
both overall and local stability of beam wall with usage obtained analytical dependences.

Key words: flanged beam, flexible wall, rigidity, bend, displacement, local and overall stability, designing, finite element method.

HI/IHaMI/['-ICCKl/IC pacyeThl

I'.T". BYJIBIYEB, 1-p ¢u3.-mar.nayk,npod. (MI'TY MUPDA)

Pacnp()CTpaHeHne BOJIH B AHU30TPOIHBIX TeJIax .27

Armapa’r MaTPpHUYHBIX npeoGpa3OBaHm71, pa3p360TaHHBlﬁ aBTOpPOM U MC"OJ’ILSyeMHﬁ UM I TIOCTPOCHUS XapaKTepMCTHl{eCKOﬁ (1)0pMLI ypaBHCHPIf;I JAWHAMHUKH pa3jInIHbBIX CPEJl, MPUMEHACTCS IS
aHalr3a BOJIH Hal'lpﬂ)](eHPlﬁ, PpacnpoCTpaHAOIINXCSA B IPOU3BOJIBHOM HAIIPABJIICHUHU BHYTPU TaKUX CPE. CTpOl/lTCﬂ MaTpula npou3BOJILHOTO IMTOBOPOTA ACBATUMEPHOI'O BEKTOPA, U C €€ IIOMOIIBIO
omnpenensaeTcs MaTpuua JKECTKOCTEH Tt Hal’lpﬂ)KCHMﬁ u zleq)opmaum?r, neﬁcmy}omux B JIIOOOM HarpaBJICHUHW BHYTPH TeJIa. C TIOMOIIBIO CHHTYJIIAPHBIX paSJIO)KCHMﬁ HEKOTOPBIX MOAMATPUIL HOHleCHHOﬁ
MAaTpPUIIBI )KECTKOCTEH OIPeIeIII0TCS BETMYMHBI CKOPOCTEH BOJIH HAIPSDKEHMI U yIIIBI TOBOPOTA, 0OpasyeMble TPUIAPOM TIIaBHBIX HAPSHKEHHIT ¢ GPOHTAMH BOJIH.

Kunrwouesrble ciioBa: MaTpUYIHBIE npeoGpawBaHnﬂ, METOA MPOCTPAHCTBEHHBIX XapaKTEPUCTHUK, PACIIPOCTPAHEHHUE BOJIH.

UDC 513.8. G.G. Bulychev. Propagation of stresses waves in anisotropic media

The means of matrix transformations developed by the author and used by him for build-up of the characteristic form of dynamical equations of various media, is applied to the analysis of the stresses
waves, which spread in any direction in such media. The matrix of any rotational displacement of a nine-component vector is under construction, and with its help the matrix of rigidities for voltages and
the strains acting in any direction in a skew field is spotted. By means of singular decompositions of some submatrixes of the gained matrix of rigidities the velocities of stresses waves and angles of turn,
formed by a trihedron of principal stresses with fronts of waves, are spotted.

Key words: matrix transformations, a method of spatial characteristics, a propagation of waves.




H.B.JEI' TAPEBA, k.T.H. (FO:kH0-YpaibcKuii rocyapcTBeHHbIIl YHHBEPCHTET, I.Ue 6 HHCK)

MonennpoBanne KoJedaHHii skes1e300eTOHHBIX 00/IBLIIENPOJIeTHBIX MePeKPBITHIl, BLI3BAHHBIX X0b00ii YesoBeKka ..33

TIpyMeHeHre BBICOKOIPOUHbIX MATEPHATIOB M IIPEAHANPSDKCHUS TO3BOJISIET YBEIMYUTH IPOJIETHI )KeIe300€TOHHBIX MEPEKPHITHIT U caenaTh UX Oojee Jerkumu. B pesymbrare xoap0a
YeJI0BEeKa [0 TAKOMY MEPEKPBITHUIO MOXKET BBI3BIBATH OLIYTUMBIC KOJICOAHHS OCIEJHEr0. PaccMaTpUBAaOTCsI CyLIECTBYIONINE KPUTEPHU OTPAaHUUYCHHS KOJICOaHUIT 1 METOIbI pacuera
TIePEeKPBITUI Ha HATPY3KU OT JBIKCHMS YesIOBeKa, TpUMeHsemble B Poccun 1 3a py6erxoM. IIpeacTaBieHbl peKOMEH/ALMH T10 PACYCTY JKeIe300eTOHHBIX HEePEKPHITHII METOJOM KOHEYHBIX
DJIEMEHTOB IIpU xom;Ge YCJI0BCKA. PC3yJ'H>TaTI>I pacuera no ynpomeHHbIM METOAUKAM U METOJOM KOHEYHBIX 3JIEMEHTOB CPABHUBAKOTCS C pE3yJIbTaTaMu I/ICHLITaHPIﬁ, TIPEICTaBJICHHBIMU B
JuTEpartype.

KioueBsle cj10Ba: Konebanus HCperLITHﬁ, BBI3BAHHBIC NIBUKCHHUEM YCIIOBEKA, Harpy3Ka oT XOI[B6BI YCIIOBCKaA, ,E[eMHC’pPIpOBaHP[C, METOJ KOHCYHBIX 3JICMCHTOB.

UDC 624.042.8. N.V. Degtyareva. Modeling of human-induced vibration of long-span floors

The use of stronger materials and more efficient design methods in modern construction leads to lighter, longer-span floors, which are more susceptible to human-induced vibrations. Floor vibration
criteria according to Russian and foreign design documents are presented. Finite element modeling of reinforced concrete slab vibrations due to a person walking is described. Results of the modeling are
compared with test results available in literature and with results of calculations according to a simplified method.

Key words: floor vibrations, human-induced vibrations, human walking force, damping, finite element method.

A.I'.'TSIUH, x.1.H. (OAO «ATOoMIHEPrONpoeKT», r.MocKkBa)

Pacuer nmHaMu4eckoro oTpbiBa pyHIAMEHTHOM IVIMTHI OT OCHOBAHUSA NpH ceficMuyeckom BosaelicrBuM. Yacts II: IIpocTeiilee coueTanne 0TpbIBa ¢ 3aNa3/1bIBAIOIIHMH
JKECTKOCTSIMH OCHOBaHU ..39

ABTOp HCIIOJIB3YeT BBEJICHHYIO UM paHee IIaT(GOPMEHHYIO MOJIE/Ib CHCTEMBI «COOPYKEHHE-OCHOBAHUE» C HCIIOIb30BAHHEM IIPYKUH U JIeMII(EpOB ¢ 3aIa3/ibIBaHUEM ULl pacueTa OTphiBa
(yHIaMEHTHOM IUTHTHI OT OCHOBAHMS PH CEHCMUYECKOM Bo3/eiicTBIU. Bo BTOpOI ImyOanKaIlMy paccMaTpHBAKOTCS POCThIE MOIEIH, BKIIIOYAIONIHME OTPBIB IOJOMIBBI OT TPYHTOBBIX
NPYXKUH, B COUYETAHHU C 3aIa3/(bIBAIOIIUMH IPYKHHAMU U JeMII(pepaMH, MOCIMPYIOIIUMHU BOIHOBbIE d3Q(MEKTh B OIyOSCKOHEYHOM HHEPIMOHHOM OCHOBAHHH.

KiroueBble cjioBa: B3aHMOHCfICTBHC COOpYKEHHS C OCHOBAaHUEM, TUHAMUYECKUE JKECTKOCTH, ceiicMuueckas peaknus, OTPLIB d)yHJI[aMeHTa OT OCHOBaHHA.

UDC 699.841.624.042.7. A.G. Tyapin. Dynamic analysis of the base mat uplift during seismic event. Part 11: simple combination of uplift with time lag soil springs and dashpots

The author uses springs and dashpots with time lag in the platform model of the soil-structure system to analyze the basement uplift during seismic event. In this second paper simple uplift models are
used together with time lag springs and dashpots, modeling wave effects in half-infinite soil.

Key words: building and foundation interaction, dynamic stiffness, seismic reaction, foundation detachment from base.

YucaeHHbIE pacyeThl

E.JL.AJIEKCEEBA, k.1.H. (MI'CY)

Haxkonuienne 1e()eKTHOCTH ¥ MOBPEKIAeMOCTH CTPOUTEIBLHBIX KOHCTPYKIHIA 3/1aHHH IJIaBHBIX KOPIYCOB NPeNPUATHIi TeNJI0JHePreTUKH ..44

M3yueHa nOBpeK1aEMOCTh OCHOBHBIX HECYIIMX KOHCTPYKIIM# 31aHHH [TTaBHBIX KOPITYCOB MPEANPHUATHIA SHEPTETHKH, YCTAHOBJICHA 3aKOHOMEPHOCTH BOSHHKHOBEHHUSI KOPPO3HHU apMaTyphl B
JKeJ1e300€ TOHHBIX AJIEMEHTAX MEPEKPHITHS PAbOYHX IUIOMNIAI0K, YCTAaHOBJICHA 3aBUCHMOCTh K0d()(HIIMeHTa 3amaca HeCyIei CloCOOHOCTH KOHCTPYKIHUHA pabovnX IUIOIIA0K OT KOPPO3HH.
KirroueBble cj10Ba: 31aHuUs, TIaBHBIE KOPITYCa, NPEIIPUATUS SHEPTETHKHU, Ae(EKThI, ITOBPEKACHUS, HECYIINE KOHCTPYKIUH, TEXHHYECKOE COCTOSHUE, CPOK IKCIUTyaTalli1, OLICHKA OBPEKIAeMOCTH.
UDC 69.059.4. E.L. Alekseeva. Accumulation of defectiveness and damageability of building constructions of heat power engineering enterprises’ main buildings

Annotation: an analysis of damageability of building constructions of heat power engineering enterprises’ main buildings is conducted, a trend of armature corrosion incurrence in reinforced concrete
elements of service platforms’ overlaps is established, relationship between carrying force coefficient of service platforms’ constructions and corrosion is established.

Key words: buildings, main buildings, heat power engineering enterprises, analysis, defects, damages, load carrying structures, technical condition, useful life, damageability valuation.

A AMAJISIPEHKO, ren.qupexrop (CKAJ CO®T), A A.CEMEHOB, k.1.1., M.H.CAOUYJIJINMH, unk., 1. A.IIOPBIBAEB, un:k. (YTHTY, r.Y¢a)

AHaJIM3 HANPSIZKEHHO-1e()OPMUPOBAHHOI0 COCTOSTHHSI MO/ieJIeli y3/I0B MeTa/LIn4ecKnX KoHeTpykumii B cpeae SCAD .47

TIpuBesieH aHaIM3 HANIPSHKEHHO-1E()OPMUPOBAHHOTO COCTOSIHUSI KOHEUHOAIEMEHTHBIX MOJIEIICH TPeX THIIOB y3JIOB METAJUINYECKUX KOHCTPYKIMIT KapKacoB OHOITAKHBIX 3/IaHHIL.
HpOBeneHa CpaBHUTEJIbHAS OLIEHKA OJIyY€HHBIX PE3YJIbTATOB C TPAAUIUOHHBIMU HHKEHEPHBIMU METOJAMHU I10 IMOJIOKEHUAM HOPMATUBHBIX TOKYMEHTOB. TToka3ansl TIpEUMyLIECTBA
IIPUMEHCHHUS COBPEMCHHBIX IIPOTPAaMMHBIX KOMIIICKCOB JJIS1 BBISBJICHUS yTO‘{HCHHOﬁ pa60TI>I Y3JIOB 3JIEMEHTOB KOHCprKHHﬁ, TIO3BOJIAIOIINAE UCIIONIB30BATh PE3YIbTaThl IPH
IIPOCKTHPOBAHNH, OLICHKE TEXHUICCKOI'O COCTOSIHUS U BBISIBJICHUH PE3CPBOB HeCy]J.lCﬁ CHOCOGHOCTI/I Y3JI0B METAJUTHICCKUX KOHCprK].[Hﬁ.

KiioueBble cj10Ba: y3ibl METAVIMYECKUX KOHCTPYKIMH, IIAPHUPHOE COEAMHEHHE, OTIOPHOE PeOPO, OroJIOBOK KOJOHHBI, 0a3a KOJIOHHBI, KOMIIBIOTEPHOE MOJEIHPOBAH HE.

UDC 624.014.078.45:624.014. A.A. Malyarenko, A.A. Semenov, M.N. Safiullin, I.A. Poryvaev. Analysis of mode of deformation of metal structures nodes models by Scad

The paper presents an analysis of mode of deformation of finite element models of three types of metal structures nodes of one-storeyed buildings fabrics.

Key words: nodes of metal structures, hinged connection, knife edge, column head, column base, computer simulation.

CrenuaabHbie DACYCThI

I.T.TAPABPHUH, a.1.1., npod. (OI'Y, r.Opendypr)

Anuzorponus 1updy3un B KOMNO3MIMOHHBIX MaTepHaiax ..57

BI;IBOHHTCS{ }:[n(b(i)epenunanbl{oe YpaBHCHHE HeCTaHHOHapHOﬁ KOHICHTpalunu HpOCTpaHCTBeHHOf/i MaKpOCKOHH‘IeCKOﬁ I[H(t)(l)ySHH TIpA HAJIMYUHU aHU30TPOITNH ITIOTOKOB I[Hq‘.lq‘,lyH}:[I/lpy}OL[IeFO
BCIICCTBA. I[IIS{ CUMMETPHUYIHOTO TEH30pa aHU30TPOIINH U3YICHBI CBOICTBa MaTpHIBI 3TOI'0 TCH30pPa. HCCHG}IOBaHI/IeM KBa}:[paTPI'—IHOﬁ (bOpMBI - KOB(I)(i)I/ILIHeHTa Hal'[paBJ'[eHHOﬁ I[I/IQ)Q)y?;I/II/I -
Ha yCJ'IOBHBIﬁ OKCTPEMYM YCTAaHOBJICHO HAJIMIHE DKCTPEMYMOB J:[I/I('l)('l)y3l/ﬂ/l 1 HAINYIUE OTBEHAKOIINX 3TUM SKCTPEMYyMaM B3aUMHO NEPIECHAUKYIISIPHBIX oceit TCH30pa aHU30TPOITHUH.
Ki1ioueBble ¢J10Ba: aHU30TPONHUS MaKPOCKONMUYeCcKor AU dy3un B TBEPBIX KOMIIO3UTAX.

UDC 539.2. G.T. Tarabrin. Anisotropy of diffusion in composite materials

The stream of macroscopically diffusion is directly proportional to a gradient of concentration diffusion substances. From a condition of preservation of quantity of substance the differential equation of
non-stationary concentration of spatial diffusion is received at presence of anisotropic streams diffusion substances. Algebraic properties of a matrix of symmetric tensor of anisotropic diffusion are
investigated. Research on conditional extremum the square-law form having physical sense of factor of directed diffusion, establishes presence of three extremumes of diffusions and the directions
adequate by it extremumes of three mutually perpendicular axes of tensor of anisotropies is found.

Key words: anisotropy of macroscopically diffusion in solid composites.

Hopmuposanue

K.ILIIATAKPECTOBCKHUM, n.1.1. ({HUUCK um.B.A Kyuepenio)

O pacuyeTre BHEHEHTPEHHO-C/KATHIX U CKATO-U3T BIX 2. TOB M3 K. if ¥ HeJbHOI ApeBecHHBI ..62

PaccmarpuBatoTcs pe3ysibTaThl CPaBHUTEIBHBIX PACUETOB AEPEBSHHBIX CTOCK, 3aI[EMJICHHBIX B OCHOBAHUH M CBOOO/HBIX Ha BepXHeM KoHIe. OOCYKAaI0TCsl BOIPOCH! O IPABOMEPHOCTH
HPOEKTHPOBAHHS CTOCK U JIPYTHX 3JIEMEHTOB 10 eauHoi Metoauke u hopmyaam CHull 11-25-80 juist pacuera BHELEHTPEHHO-CXKATBIX U CKATO-U3rHOaeMBbIX JIeMEHTOB. JlatoTcst
PEKOMEHIAINH 10 pacueTy I UCIIOJIB30BAHUS B HOBOM peaakunn HOpM TIPOCKTUPOBAHUS NCPEBAHHBIX KOHC’I‘pyKHI/If/’L

KawueBble ciioBa: BHCIICHTPEHHO-CXKATBIC U CXKATO-U3rrHbaeMble DJIEMCHTBI, IPEBECHHA, METOANKA pacuycTa, TOUYHBIC, HpI/I6HI/I)KeHHI;Ie 1 NIPAKTUYICCKUEC PaCUICThI.

UDC 539.3;624.011. K.P. Pyatikrestovskiy. Research of comparative calculations for eccentric-compressed and compressed-bent elements made of wood with usage of building regulations 11-25-80 and
material strength theory

The author considers results of comparative calculations of wood struts bound at foundation and free at top end. The author also considers problems of appropriateness of struts and other elements design
with usage of unified method and formula of building regulations 11-25-80 for calculation of eccentriccompressed and compressed-bent element. The paper presents recommendations concerning
calculation for new version of building regulations for wood structures.

Key words: eccentric-compressed and compressed-bent elements, wood, calculation method, accurate, approximate and practical calculations.

B nomonb npoekTupoBImuKy

K.K.HEXXIAHOB, n.1.H., npod., 3aca.u3odperareas Poccun, A.C.JIAIITAHKWH, ni:k., U.H.TAPBKWH, nnx. (II'YAC, r.Ilen3a)
Coopnble MOAKPAHOBbIe 0AJKH W3 MPOKATHBIX Mpoduieii ..69

TIpearaercs HOBBIH MPOGUIBL 175 TOAKPAHOBBIX 0AJIOK, KOTOPBIH MPEBOCXOAUT CTaHAAPTHBIC IBYTAaBPOBBIC NPO(GUIIH 110 BHIHOCIUBOCTH, AOITOBEYHOCTH ¥ SKOHOMUYHOCTH.
KiioueBsle cioBa: 6am<a, ONTUMH3AUA CEUCHUS, BBIHOCIIUBOCTD, PECYPC, CHUIKEHUE MAaTECPHUAIOEMKOCTH, ITOBBILICHUE JKECTKOCTH IIPU u3rude.

UDC 624.014. K.K. Nezhdanov, A.S. Lashtankin, I.N. Gar’kin. Teams crane beams of rolled profiles

Propose a new profile for the crane beams, which is superior to the standard I-sections for durability, and economy.

Key words: beam, optimizing the cross section, reduction of material consumption, increase of stiffness in bending.

Hamum 106usspst

AnaTtouuio Bukroposuuy Ilepeasmyrepy - 80 et ..75

I'ymennny Cypenosuuy Bapaansiny - 80 Jer ..76

Koncrantuny Ilanteneesuuy IlatukpecroBckomy - 75 qer ..77



N 4 3a 2013ron

Pacuersl Ha IIPOYHOCTH

C.B.FAKYHIEB, a.1.1., npo¢. (Ilen3enckuii rocyapcTBeHHblii yHUBEPCUTET aPXHTEKTYPhI H CTPOUTEILCTBA)

TLnockuii nonepeyHblii ynpyronaacTHYHbI H3rud CTePKHS ¢ ABYMsI OCSIMH CHMMETPHH...2

PaCCManHBaeTCS{ 3a1a4a pacyeTa CTCpIKHA, HaXOIAIEroCsA B YCIIOBUAX TUIOCKOI'O MOIIEPEYHOTI0 YIIPYTOIIIACTHIECKOTO u3ruoda. Honepe'{Hoe CEYCHHUE CTEPIKHA C IBYMS OCAMU CUMMETPHUU
umeeT GpopMy paBHOIIOIOYHOrO ABYTaBpa. PeleHne cTpouTcs ¢ HCMoNb30BaHUEM MateMaTtudeckoro nakera MathCAD. B pesynbrare pelieHus ONpPeneNsoTcs: HeCyIas CHoCOOHOCTb
CTEpIKHsI IIPH YCIIOBUH ITOJIHOM IIACTHYHOCTH, TPAHHULA YIPYTHX M IIACTHYCCKHX AedopMaliyii, OcTaTOYHbIC HANIPSDKEHUSI B CTEPIKHE MOCIIE €ro MOJHON pa3rpy3KH, H30THyTast OCh
CTEpIKHS X OCTATOYHBIC TPOrHOBI B CTEPIKHE MTOCIIE €ro MOIHOM Pasrpys3KH.

KirroueBbie ¢J10Ba: IIIACTUYHOCTD, YIIPYTOIUIACTHYECKUH H3rU0, CeYeHHe ¢ IBYMS OCSMU CUMMETPHHU.

UDC 534.11. S.V. Bakushev. Float cross section elasto plastic bend of a rod with two axes of simmetry

The calculation of a rod in the state of flat cross-section elasto-plastic bend is considered. The cross-section of a rod with two axes of symmetry has a form of equal-flange beam.
Mathematical unit MathCAD is used to solve the problem. As a result it is possible to determine: the rod bearing capacity in case of absolute plasticity; a border of elastic and plastic
deformations; residual stress in the rod after its complete unloading; bent rod axes and deflections in the rod after its complete unloading.

Key words: plasticity, plasto-elastic bend, section with two axes of symmetry.

10.B.BUIIIHSIKOB, kanj.texn.nayk, C.A.PBITOB, kanj.rexn.nayk, E.IL.CJTAIKOBA, uuxk. (O0OO«CKHU®», r.MockBa)

PackpbiTHe 1e()OPMAIHOHHBIX HIBOB B HAPY:KHBIX CTeHAX U3 KepaMH4YecKOro kupnuya...10

Pacuerom YCTAaHOBJIEHO, YTO OTHOCUTEJIbHASL Z[C(bOpMaI_II/Iﬂ MOJIOCTEH Z[e(bopMaL[I/IOHHBIX IBOB ITPH SKCILTyaTallul COCTABJIAET 25—50 % IIpU NONEPEYHBIX HECYIIUX CTEHAX U
10—25 % npu npooNIbHBIX HECYIINX cTeHaX. KoHCTpykuus repmerisanny qeopMaliMOHHbIX IIIBOB, IIPUBE/ICHHAs B [10cOOMH 110 IPOCKTUPOBAHNIO KAMEHHBIX
apMOKaMEHHBIX KOHCTPYKLHIA, [IeNaeTcsi U3 MUHEepaIbHOM BaThl B 00epTKe pyOepounom. Takas repMeTH3anys IBOB He 00J1a1aeT HEOOXOAUMON YIIPYTOCTBIO, YTO SIBIISAETCS
HUCTOYHHUKOM IIPOAYBAEMOCTH IIBOB. I[J'Iﬂ TepMETHU3alui MBOB IPEAIara€Tcs UCIO0JIb30BaTh KOMIICHCATOPBI, U3TOTOBJIAEMBIC U3 KOppO3HOHHOCTOﬁKOF0 METaJuia u
yCTaHaBJIMBAEMBIC CO CTOPOHBI IIOMEIIECHUA.

KiioueBble cj10Ba: CTEHA, KHPIHY, TeMIEpaTypa, Je(h)OpMallHOHHbI OB,

UDC 624.041.539.4. Yu.V. Vishnyakov, S.A. Rytov, E.P. Sladkova. Opening of deformation seams in outside walls of ceramic brick

By calculation it is established that relative deformation of cavities of deformation seams at operation makes 25-50 % at cross bearing walls and 10-25 % at longitudinal bearing walls. The
design of sealing of the deformation seams, given in «A grant on design of stone and armokamenny designsy, is made of mineral wool in a wrapper roofing material. Such sealing of seams
doesn’t possess necessary elasticity that is a source of a produvayemost of seams. For sealing of seams it is offered to use the jacks produced from corrosion-resistant metal and installed
from the room.

Key words: wall, brick, temperature, deformation seam.

M.K.I/II.I.IYKl, K.T.H.,, EM. I/II.LlYKl, B.C.COKO.JIOBZ, KaH/I.TeXH.HAYK (1I.lHI/II/ICK uM.B.A Kyuepenko, HUNKB um.A.A.I'Bo31eBa)

Hccenopanue npounocT u aedopmanmii KHPNUYHBIX cTeH U cBo0B I'panoBuTOl ManaTel MockoBekoro Kpemis...15

TIpoBeneHo uccnenoBaHue MPOYHOCTH U JehopMaLiii KUPIUYHBIX CTEH ¥ CBOOB, BBIIIOJIHEHBI IPOCTPAHCTBEHHBIE PACUETHI 31aHHUS C YUeTOM (pak THYECKOI HPOYHOCTH U
L[C(I)OpMaLII/IOHHBIX XapaKTCPUCTHK KJIAJAKH, TPCIINH, KaHAJIOB U APYTUX 0(:]'[3.6.]'[€HI/II\;I7 HCpaBHOMCpHOﬁ OocCaaKu (i]yHZ[aMGHTOB. Ha ocuose TIPOBEACHHBIX ]/ICCJ'[CZ[OBaHHﬁ pa3p860TaHH
PEKOMEHIANN U IIPOCKT YCUIICHHUS CTCH U CBOJOB.

Kinrouesble ciioBa: MockoBckuit Kpemiib, peKOHCTPYKLUSE HCTOPHYECKUX 31aHUH, 00CIIe10BaHHE TEXHUYECKOTO COCTOSIHUS CTEH U CBOJIOB, PACUEThI HANPSKEHHO -1e()OPMUPOBAHHOTO COCTOSIHUS
KOHCTPYKIHi{, IPOYHOCTB, Je(OpMALMH, YCHICHHE KUPITHMYHON KIIaJKH HHBEKIHEeH pacTBopa.

UDC 624.042. M.K. Ischuk, E.M. Ischuk, B.S. Sokolov. Research of durability and deformations of brick walls and arches of Hall of Facets of Moscow Kremlin

Authors carried out research of durability and deformations of brick walls and arches, three-dimensional analysises of building taking into account actual strength and deformative
characteristics of brickwork, cracks, openings and other abatements, irregular settling of foundations. On basis of carried out researches authors developed recommendations and design for
reinforcing of walls and arches.

Key words: Moscow Kremlin, renovation of historical buildings, inspection of technical state of walls and arches, durability, reinforcing of brick setting by intrusion of mortar.

B.A.KOTJIIPEBCKHIA, 1.1.1.,npod. (Hayuno-o6pa3oBaTe/IbHbIil HEHTP HCCICI0BAHNS IKCTPEMAIBHBIX cuTyamuii MI'TY uv.H.3.Baymana)

KoHTpo/1b pecypcoB IPOYHOCTH MAarHCTPAJIbHBIX TPYOONPOBO/IOB ¢ POBHCAHMEM HA NePEX0/1ax Yepe3 NPensiTCTBHA U NpH AeopManusIX B OpPe0JiaX OTTAMBAHUS B 30HAX BE4HOIl
Mep3J0ThI...21

3110)xeHBI OPUTHHAIBHBIE METO/IbI KOMITBIOTEPHOI0 MOZICIIMPOBAHH S HAMPSDKEHHO-1e(OPMUPOBAHHOTO COCTOSHUSI MATMCTPANIBHBIX TPYOOIPOBOJIOB IIPH CHIIOBBIX M TEMIIEPATYPHBIX
BO3/ICHCTBUSIX B CJIOXKHBIX T€OJOTMYECKUX YCIOBUSX U B 30HaX BEYHOH Mep310Thl. [IpUBeIeHbI pacueThl pecypca IPOYHOCTH TPyOOIpoBOAa Ha ydacTke Tpaccehl «Bocrounas Cubups —
Tuxuii okean» BCTO-2.

KitioueBble cj10Ba: MarucTpasibHbli TpYOOIPOBOI, IT€OJOrHUECKHE YCIOBHS Ha TPpacce, NPOJ0IbHO-TIONEpeYHbIe HArPy3KH, TEH30p HATIPSIKEHHUH, pecype IIPOYHOCTH TPYOOIpoBoa.

UDC 622.692. V.A. Kotlyarevsky. Control of resources strength of main pipelines with sagging on breaking through the obstacles and the deformations in the halo thawing in areas of permafrost

Set out the original methods of computer modeling of the stress- deformed state of pipelines in power and temperature effects in complex geological conditions and in areas of permafrost.
The calculations of resource strength of the pipeline on the part of the route of the «Eastern Siberia — Pacific ocean» ESPO-2.

Key words: main pipeline, geological conditions on route, longitudal- transverse loads, tensor of voltages, resource of toughness of pipe line.

A.A.TIOT'OPEJIBLIEB, kana.texn.Hayk (HHUMACK um. B.A. Ky4yepenko)

Pacuer pacTsaHyThIX cThik0oB K/IK Ha BK/IeeHHBIX CTEPIKHSAX...28

JlaH anropuT™ pacdera pacTSHYTBIX CTHIKOB KJIeeHbIX JepeBsHHbIX KoHcTpyKimil (KJK), Bemonnennsix no cucreme «LIHUMCK» Ha BKIICEHHBIX CTEPXKHSIX, B COOTBETCTBUH C
nonoxkerusmu CIT 64.13330.2011 «/lepeBsiHHbIE KOHCTPYKIMU. AKTyanu3upoBanHas pefakius CHull 11-25-80». PaccMoTpeHsl Ba THna y3oB.

Ki1ioueBble €J10Ba: pacTSHYTHIH CTHIK, BKJIGEHHbIE CTEPKHH, NIPOJABINBAHUE, BbIIEPIUBAHHIE, HECYIIAs CTIOCOOHOCTD.

UDC 692.48: 69.05. A.A. Pogoreltsev. Calculation of tension joints of laminated wood structures at pasted in bars

The author presents algorithm for calculation of tension joints of laminated wood structures carried out in accordance with « TSNIISK» system at pasted-in bars in accordance with SP
64.13330.2011 «Wood structures. I1-25-80 building regulations revised revision» regulations. The author considered two types of nodes.

Key words: tension joint, pasted-in bars, punching, bearing capacity.

M.M.TAMOB, un:k., B.ILIIOYUHOK, k.1.1. (Ky6aHckuii rocy1apcTBeHHbIH TEXHOJIOrHIECKHIl YHHBEPCUTET)

Pacuer MPOYHOCTH CTEHKH IBYTABPOBBIX JKeJ1e300€ TOHHBIX 0AJI0K ¢ y4eToM BJIMAHHUSA HAKJIOHHBIX TPEIIMH OT NPeJIIeCTBYHIINX 3arpymemn7|...33

Hpennomeﬂa METOJUKA HEJIMHEHHOr0 KOHEYHO-3JIEMEHTHOI'O pacueTa NpOYHOCTH CTEHKHU ABYTaBPOBbIX JKEIE300€TOHHBIX 0aI0K 10 HAKJIIOHHBIM C3KaThIM I10JI0CAM C Y4E€TOM BIIMSHUS
HAKJIOHHBIX TPELINH, BBI3BAHHBIX MPE/IIICCTBYIOIMMH 3arpyKeHusIMH. PacueTHast Moiesib peanusyet 1ehOopMalnoHHYI0 MeTOMKy ¢ (ukcupoBanHbM yriioMm CSMM juist pacuera
JKeJ1e300€ TOHHBIX JIEMEHTOB Ha NMONEPEUHYI0 CHITy TIPU LUKINYECKHX 3arpyKeHusX. JloCTOBEPHOCTh KOHEYHO-2JIEMEHTHBIX PACYETOB MOATBEPKACHA CPABHEHNUEM C Pe3yJIbTaTaMH
UCIIBITAHHH JBYTAaBPOBBIX XKEJIE300€TOHHBIX 0AaJIOK NPU ABYXCTAANHHBIX 3arpy:KEHHUSIX ¢ H3MEHEHHEM TIPOJIeTa cpesa.

Kunrouesrble ciioBa: )|<6H6306CTOHHHC JABYTaBpOBBIE 68]1](1/!, MPOYHOCTH TOHKOM CTCHKH, METOJ] KOHEYHBIX 3JIEMEHTOB, Ha4aJIbHbIC CHJIOBBIC TPEIIMHBI, HC(l)OpMaHPIOHHLIe MOJICIIN.

UDC 624.072.221. M.M. Tamov, V.P. Pochinok. Analysis of web crushing strength of reinforced concrete I-beams taking into account the influence of cracks from previous
loadings

Non-linear finite element model is proposed for analysis of web- crushing strength of reinforced concrete I-beams taking into account the influence of inclined cracks caused by previous
loadings. Finite element model implements cyclic softened membrane model (CSMM) for shear analysis of reinforced concrete elements subjected to cyclic loadings. Accuracy of the finite
element analyses is confirmed by comparing with results of reinforced concrete 1-beams tests with two-stage loading with shear span changing.

Key words: reinforced concrete I-beams, web-crushing strength, finite elements method, initial loading cracks, deformation models.

E.M. 3BEPSIEB, )1.T.H.,np0c|).1, I.A.MAKAPOB, K.T.H., 1011.> (1I/IHCTP[TyT npukJjaaHoii Mmatematnkn uM. M.B.Keasima PAH, HUMOCII uM.H.C.I'epceBaHoBa)

OneHka NOrpelIHOCTH YPABHEHUIi TeOPUH MOJI0THX 000/104eK...38

Usnoxen BBIBOJ{ ypaBHeHI/lﬁ TCOPUH ITOJIOTUX 06oouek 0e3 Kakux-mbo HUHTYUTHUBHBIX THITOTE3. BBO}IS{TCS{ JIBa MaJIbIX IMapaMeTpa: OTHOIIECHHUE TOJIIUHBI 000JI0YKH K €€ XapaxkTEepHOMY
pa3Mepy B INTaHE U OTHOIICHHUE pasMepa B INIAHE K XapaKTCPHOMY paJlnyCy KPUBU3HBI 000J104KH. DTH JiBa rmapaMeTpa Jar0T BO3SMOXKHOCTE OLICHUTH OTHOCHUTCIIBHBIC BEJIMUYWHBI KQXKI0TI'0 U3
YICHOB B Ka&)KOM YpPaBHCHHUU U, OCTaBUB I'JIaBHBIC, OTGPOCHTB BTOPOCTEIICHHBIC MaJIbIC. l'lor(asano, YTO NEPEXON K JIeKapTOBOﬁ CHCTEME KOOp IMHAT HE BHOCUT }IOHOHHMTeHBHOﬁ
TOTPELIHOCTH.

KioueBrble ¢j10Ba: moyoras 060J‘IO‘IK3, ACUMITOTUYECKOE Pa3I0KEHHUE, MaJbli mapaMmeTp.

UDC 539.3. Ye.M. Zveryayev, G.l. Makarov. Shallow shell theory equations error etstimation

The shallow shell theory equations are derived without any intuitive hypothesizes. The two small parameters are introduced: the ratio of the shell thickness to the characteristic plane shell
dimension and characteristic plane shell dimension to the characteristic shell curvature radius. These two parameters give the possibility to estimate the relative values of the every member
in the every equation and leave the principal ones rejecting the secondary ones. It is demonstrated that the Descartes coordinates employment dos not give any additional error.

Key words: shallow shell, asymptotic development, small parameter

B.C.YTKHH, a.1.1.,npod. (Bosoroackuii rocyfapcTBeHHbIil TeXHHYECKHIl YHHUBEPCHTET)

Pacuer BpeMeHHOI0 0CTATOYHOr0 pecypca HeCylIMX 3JIeMEHTOB YKCIIYyaTHPYEMbIX KOHCTPYKTUBHBIX CHCTeM...43

PaccmaTpuBaeTcs HOBast METOJIMKA PAcuyeTa BPEMEHHOTO OCTATOYHOIO PECypca HECYIINX 3JIEMEHTOB B COCTaBE 31aHUH U COOPYKEHHIl C MCTIONIb30BAHUEM PHCKA IPUHATHS PELICHUS O
HaJI©KHOCTH JIEMEHTA [0 PaCYeTHOMY HHTEpBaly HagexxHOCcTH [Pmin, Pmax ], monyueHHOMY 10 pa3inyHbIM METOMKAM B MHTEPBAIBHOI ()opMe MPH OrpaHUYEHHOI CTaTHCTUYECKOM
uHpopMauu 0 6a30BbIX MAPaMETPaX PACUETHBIX MOZEIECH MPENeIbHbIX COCTOSHUIL



KiioueBble cj10Ba: BpeMEHHOH pecypc, HeCyIUi SIEMEHT, KPUTEpHii paboToCIIOCOOHOCTH, HHTEPBAIl HAZICKHOCTH, PUCK NPUHATHS PELICHHS, OCTaTOYHbIN pecypc.

UDC 624.046.5. V.S. Utkin. The time remaining life calculation of bearing elements exploited structural systems

The new method of time remaining life of bearing elements in structure with used of decision making risk about element reliability on calculating reliability interval [Pmin, Pmax] is
considered. The reliability interval is received to different methods in interval form at the limited statistical information on basic parameters in calculating models of limiting state.
Key words: time remaining life, bearing element, criterion of availability, reliability interval, risk of decision making, remaining life.

CHBHI/IEUIBHI)IC BOIMPOCKI TEOPUHN

E.B.KOPEHEBA, a.1.1.,npo¢. (HAY MI'CY, r.Mocksa)

AHaJIMTHYECKHE PelleHHs] HEKOTOPLIX 32/1a4 TEOPHH TeNJIONPOBOAHOCTH...49

Pemraercs CTallMOHapHasdA 3a/iada TCIUIONPOBOTHOCTH I TCHHOHSOHHPOBHHHOﬁ prl“J'[Of[ IITTaCTHUHBI, HA KOTOPYIO ﬂCﬁCTByCT HUCTOYHHK TCILIA IIEPBOTO poaa. Hpe;[nonaraercx, 4qTo
TeMIIEpaTypa U3MCHSCTCS 110 TOJIIHWHE ITTACTHHBI 110 HHHCﬁHOMy 3aKOHY. ,IIJ'ISI TIOJTy9C€HHUS PCIICHUS UCIIOIB3YCTCsI METOJ KOMIICHCHUPYIOIUX HArpy3o0K. PaCCManI/[Ba}OTCSI 3agadyn 06
OIpPEACIICHNHN CTATHOHAPHBIX TEMIICPATYPHBIX rosieii B KpYTIIBIX, IIPAMOYT'OJIBHBIX 1 UMCIOIIUX ¢)0pMy KpYroBOro npsAMOyroJIibHHUKa INTAaCTUHAaX HCpCMCHHOﬁ TOJIIINUHBI IPU TPAHUIHBIX
YCIOBHUAX BTOPOT'O U TPETHEI'O poaa. Bo Bcex MOCTaBIEHHBIX 3aa4ax IOJIyICHbI TOYHBIC aHATMTHICCKNUC PCIICHU .

KirroueBblie ¢J10Ba: TEIUIONPOBOIHOCTD; CTALMOHAPHAS 3a/1a4a; IUIACTUHBI IOCTOSIHHOW M NI€PEMEHHOM TOJIIMHBL; TEMIIEPATYPHbIE MOJI.

UDC 624.073. E.B. Koreneva. Analytical solutions of the certain problems of the theory of heat conductivity

The paper solves the stationary problem of heat conductivity for the thermally insulated circular plate, subjected to an action a heat source of the first kind. It is assumed that the temperature
varies along the plate’s thickness according to a linear law. For receiving of the solution the method of compensating loads is used. The problems of stationary temperature fields definition
in circular, rectangular and having a form of a circular rectangular plates of variable thickness are examined. The boundary conditions of the second and of the third kind are considered. The
problems under study.

Key words: heat conductivity, stationary problem, plates of the constant and the variable thickness, temperature fields.

JlMHaMHUYeCKHEe pacyeThbl

B.B.OCTPOYMORB, a.1.H., 1aypeat I'oc.npemun,3acia.crpouteas P® (OO0 «Ilpusmont-MeTtani»)

Oco0eHHOCTH «PadOTh» BBICOTHBIX COOPY KEHMIi ¢ YCTAHOBJIEHHBIMH HA HUX AHHAMHYECKHMH racHTeIsIMH KoJ1edaHMii...56

JlaHa oneHKa 3 ()eKTHBHOCTH BO3/CHCTBHS racuTeneii KoneOaHuii GallleHHbIX COOPYKEHHUH € y4eTOM BO3JCHCTBHS Ha COOPYXCHHE HETIOCPEICTBEHHO FACUTEN KONCOAHHIT U YBETMUCHUS
JACKpEMCHTa KoJicOaHuit 3a cueT pa60TLI neMn@)pr}omero yCTpOI\//ICTBa‘ TToka3ana BeICOKast 3¢)¢)€KTI/IBHOCTL Tacurelst, OonpeacICHHast TCOPETUICCKH, IIOATBECPIKACHHAS H3MCPCHUSIMHU
KoJIeOaHUii PA3IMYHBIX COOPYKCHHMIA.

Ki1i04eBble €J10Ba: BBICOTHBIE COOPYKEHHSI, FTACUTENH KoJeOaHHH, 1eMII(UPYIOIIHIE yCTPOICTBA.

UDC 699.841:624.042.7. B.V. Ostroumov. «Operation» features of high rise buildings with installed dynamic vibration dampers

Key words: high-rise buildings, dynamic vibration dampers.

A.B.TYPKOB, n.1.1.,npo¢., K.BMAP®UH, nn:x. (I'ocynnsepcurer — YHIIK, r.Ope.)

Onpeaenenne KO3(GHUIMEHTA KeCTKOCTH IBA KPYIJIOH COCTABHOI H30TPONHOI IJIACTHHBI 110 ee 0CHOBHOI YacToTe KoJiedanwmii...58

PaccmarpuBaetcs 1ByXciioifHasi M30TPOIIHAS KPYTJlasi COCTABHAs IUIACTHHA Ha MOJIATIIMBBIX CBS3sX. Braucisercs: Koa(GGUIMEHT )KeCTKOCTH I1IBA C MHOMOIBIO HAWACHHBIX YHCICHHBIM
METOI0M U3rHOalomuX MOMEHTOB. VicclienoBaHust IPOBEICHBI IIPU KECTKOM H IIAPHUPHOM ONHPAHUH IUIACTHHBI 110 KOHTYpPY. Ioka3aHo, uTo K03 HIUEHT & 3aBUCUT OT OCHOBHOI
4acTOThI KOJICOAHUIH.

KiroueBsble c10Ba: cocTaBHas I1aCTHUHa, KO3d)(1)HL[HeHT JKECTKOCTH IIBa, 4aCTOTa C06CTBCHHLIX KOHC6aHHﬁ, H3FH6alOLHPlﬁ MOMCECHT, CBsI3H C/IBHTA.

UDC 624.072.2.011.1. A.V. Turkov, K.F. Marfin. Determination of joint stiffness factor of round compound isotropic plate using it’s fundamental frequency of oscillations

Circular plate on compliant communications. Joint stiffness is calculated using a numerical method found bending moments. The studies were conducted under strict and simple support plate outline. It is
shown that the coefficient o depends on the fundamental frequency of oscillation.

Key words: composite plate, joint stiffness, natural frequency, the bending moment, shear connection.

CelicMuueckne pacueTsl

B.P.JIMBHINL, nn:x. (ITAO«IKB «Kopanxi»,CeBacTonosis)

TIpoBepka npounocTu Mexann3ma pukcanuu onop CIIBY npu ceiicMuuecknx Bo3jeicTBHsX...63

CamornorbeMHbIe MIaBy4ne 6yposbie yctaHoBKH (CITBY) sBIAIOTCS YHUKAIbHBIME COOPYKEHUSIMHU. B pabouem coctostHum miatdopMa MOXKET IOABEPTaThCs CEiICMHYECKOMY
BOSHCﬁCTBHw. HpO‘-IHOCTL q)mccupy}omero yCTpOﬁCTBa JOJIKHa obecrieynBaTh HaJACKHOCTD JKCIUTyaTalluu.

Kirouessie cioBa: CIIBY, dukcnpyronmii MexaHu3M, OIOPHbIE KOJIOHHBI, MOJEIb, (hopMma.

UDC 669.841:624.042.7. B.R. Livshits. Checking the strength of fixing mechanism of supports under seismic influence

Jackup drilling rigs are unique structures. A working a platform can undergo seismic influence. The strength of the fixing device must ensure reliable operation.

Key words: SEDU, fixing device, legs, model, mode.

B.JL.XAPJIAHOB, n.1.H., C.B.XAPJIAHOBA, un:x. (BoarI'ACY, r.BoJrorpan)

CrieKTpbl peakiuii HeJIMHeHHBIX OCHHIIIATOPOB HA aKceJIeporpaMMbI 3eMJIeTPsICeHHIA...67

HOCTpOeHBI CIICKTPBI peaKLH/Iﬁ HEJTMHEMHBIX OCHIMJIIIATOPOB OT BOS}IEﬁCTBHﬂ aKkceJeporpaMm SeMHeTpﬂCeHHﬁ. B kauectse pea}cunﬁ PaccMOTpPEHBI yl'Ipyl"Hﬁ OTIIOP, OTHOCUTEJIbHAA DOHEPTUA
Heynpyrux aepopManuii 1 MaKCUMaJlbHbIe IiepeMelienys. IIpy mocTpoeHr CHEKTPOB PeaKLii MOXET OBITh YUTEHO BIIMSIHHE OCEBBIX CHII (IIPOZI0JIbHO-TIONEpeyHblil n3ru6). Henuneiinbie
OCLMJUISITOPBI MOZICIIMPYIOT MOBECHUE TIPU 3€MJICTPSCEHUH KOHCTPYKIMiT M3 KOHKPETHBIX MaTepHasioB. CIEKTPbI PeaKinii HETMHEHHBIX OCLIMILUIITOPOB MOTYT ObITh HCIOJIb30BAHBI ISt
yTOYHEHHs KOd(BHIMEHTa TOBPEXKIAEMOCTH B CIICKTPAILHOM aHAHM3€e U BBIOOpa aHCaMOJIsl akceIeporpaMM HEeTMHEHHOrO aHaIu3a.

KiaroueBble cjioBa: YpaBHEHHE NBHKCHHUSA, HEJIMHEWHBIN OCHMINIATOP, AUarpaMMa COCTOSIHUS, KPUTEPUH pa3pyIIeHus, MJIACTHYECKU I TIOJTYIIMKIT.

UDC 624.042.8. V.L. Harlanov, S.V. Harlanova. Response spectra of nonlinear oscillators for earthquake accelerograms

Construct a spectrum of reactions from the effects of nonlinear oscillators earthquake accelerograms. In reaction Elastic resistance, the relative energy of inelastic deformation and
maximum displacement. In the construction of the response spectrum can be accounted for the effect of axial forces (longitudinal and lateral bending). Nonlinear oscillators simulate
earthquake performance of structures of specific materials. Response spectra of nonlinear oscillators can be used to improve the rate of damage to the spectral analysis and the choice of the
ensemble of nonlinear analysis of accelerograms.

Key words: The equation of motion, non-linear oscillator, phase diagram, failure criteria, a plastic half-cycle.

YucrieHHbIE METO/IBI

B.I.ATATIOB, 1.1.1.,npod., A.B.BACUJIBEB? , nmk., A.B.COCHUH?, unz. ‘MI'CY, r.Mocksa, ’000«Poxuu», r.Teeps, *Cmonenckuii gpumman MIYIIC (MHHAT))
Pa3paboTka u peanu3anusi BOCbMHY3/J10BOr0 KOHEYHOT0 3J1eMeHTa /Il pacyeTa MACCHBHBIX KOHCTPYKIHIi ¢ y4eToM IacTu4ecKkux aedopmanmuii...71

OmnucaH anroputM pacuera GU3NUECKH HEMHEHHBIX KOHCTPYKIIMH, peali30BaHHbli B BeIaucanTeabHoM koMiuiekce I[TIPMTHC. TIpeioxeHo Herob30BaTh pacCMaTpPHBAEMbIi alnrOpuT™M
JUISL pacdyeTa MaCCHBHBIX KOHCTPYKIH € y4eToM uiactuueckux aedopmarmii. C 9Toi Lesbio pa3paboTaH BOCbMHY3/I0BO KOHEUHbIH 2JIEMEHT ¢ (hU3UUecKoi HemmHeitHocTbio. [Tpn
BBIYHACJICHUN MATPUIIBI )KECTKOCTHU 3JIEMEHTA UCIIOJIb30BAINCh (]1)]/[31/['{CCKI/IC YpaBHEHUS TEOPUU TCUCHUS.

KuroueBblie ciioBa: ®H3H‘IBCKH)I HCHHHCﬂHOCTL, MAaCCHUBHBIC KOHCTPYKIIUH, IIJIACTHYECKUE J]C(i)OpMaLlI/IPI.

UDC 624.74:624.075. VV.P. Agapov, A.V. Vasilev, A.V. Sosnin. Development and implementation of finite element with eight junctions for calculation of massive structures taking into account
plastic deformations

Key words: physical nonlinearity, massive structures, plastic deformations.

M.A.BUKVYJIOB, unzk., C.B.E@PIOIIHUH, k.T.H., 1on. (Boponeskckuii rocy1apcTBeHHbIH apXHTEKTYPHO-CTPOUTEIbHbIN YHHBEPCHTET)

Hecymas cioco6HOCThL H3rndaeMbIX ceTYaThIX IIINT...74

Pa3pa60TaH AJITOPUTM ONIPEACIICHUSA TPY30TIOABEMHOCTH CTaATUICCKH HEOTIPEACIIMMBIX CETYATHIX IIJIMT HA OCHOBE YUCIICHHOI'O METOAa JIMHEHHOTO TIporpaMMHUpPOBaHHUA. l'[pe}momena
MCTOAHKA HHCerTHOﬁ anmnpoKCUMaIuu KOHTI/]HyaJTBHOﬁ CHCTEMBI CHCTEMOM TIEPEKPECTHBIX CTep)KHeﬁ. llﬂﬂ OINpPEACIICHUA npeuemﬂ{oﬁ TTOBEPXHOCTH CCUCHHI CTep)KHeﬁ TaKKe€ NMPUMEHCH
YHCIEHHBIN METO JIMHEHHOTO NporpaMMHUpPOBaHUA. Ha npumepe MO}IBJ’IBHOﬁ 3aa49y MPOBEACHBI YUCIICHHBIC UCCIIEAOBAHUA I'PYy30IIOABEMHOCTH CETYATOH IIUTHI M COTTOCTABJICHHE C
AHAJIMTHYCCKUMHU PEIICHUAMHA IJI1 KOHTUHYaJIBHBIX IUIAT.

KuoueBblie ciioBa: TPpy30II0ABEMHOCTD, CETYATHIC IIJINTDI, JIMHEHHOE TMPOrpaMMHUPOBAHUE, IIEPEPACIPENCIICHUE yCl/IHl/Iﬁ, npeacibHas NOBEPXHOCTD, TIACTUYECKHIA arapHup.

UDC 624.046.2. M.A. Vikulov, S.V. Evryushin. Bearing capacity of bend reticular plates

Key words: carrying capacity, reticular plates, linear programming, efforts redistribution, limiting surface, plastic hinge.

B.I.®EJOPOBCKHIAY, k.1.1., AMLKAHIBIBKO?, k.1.1., C.O.INYJISATBEB?, nux. (HUAOCIH um. H.M.T'epceBanosa, “IIHUACK um.B.A Kyuepenko)

Metoauka NPUBEACHHUS KECTKOCTH 3JaHUS € IMOJTHBIM KaPKAaCOM K KeCTKOCTH OHOI0 JTaxa...78

PaCCM()TpeHa METOAMKa NMPUBEACHUS JKECTKOCTH 31aHUs C ITOJTHBIM KapKacOM K KE€CTKOCTH OJHOI'O dTaxka, 3(1)(1)6KTI/IBHOCTL KOTOpOﬁ TIOKa3zaHa Ha IIpUMEpPE pacyeTa 3JaHus1 MI/UI PdD.
TIpuBeseHa GpopMyia IKBUBAICHTHOM JKECTKOCTH ILTUTHI IEPEKPBITUSL, TO3BOJIIONIAs CHU3UTh TPYI0EMKOCTD 1

COKpATHTb BPEeMsl NP BBIIIOJIHEHHH BAPUAHTHBIX COBMECTHBIX PACUYCTOB OCHOBAaHUS-(YHIaMEHTA-COOPY)KCHHS Ha IPEANPOCKTHOM cTaguu. PaccMOTpeHa nmpakTHYecKast 3Ha4UMOCTh 1
00J1aCTh IPUMEHEHNUSI Pa3pabOTaHHOI METOIUKH.

KioueBble c10Ba: COBMECTHBIE pacyeThbl TpCXKOMHOHCHTHOﬁ CHUCTEMbI «KOCHOBAHHUC — q)yHlIaMCHT — COOPYKCHHEY, pacUCThI (pyHﬂaMCHTHLIX IUTUT, pacyeThl KapKaca.

UDC 624.15.04:624.131.5. V.G. Fedorovsky, A.l. Kantsybko, S.O. Shulyatev. Reduction method of building rigidity with complete to rigidity of one floor

Key words: combined calculations of ternary «base — foundation —structure» system, calculations of bearing plate, framing calculations.



HopmaTyBHBIE JOKYMEHTBI

SLILKPAHI®EJIB/, unx. (000 «XapbKOBCKHIi IPOEKTHO-KOHCTPYKTOPCKHii HHCTHTYT «Temnodnekrponpoext-COIO3»)

O6 oxHOli pa3HOBHIHOCTH KOCOOBIX HATPY30K»...86

PaccmaTpuBaeTcs cocTOsHUE HOPMATUBHOTO OOECTIEYEHHs U PEryIMPOBaHHs B 00JIACTH PeaM3allui Ha PAaKTUKE TpeOoBaHuil DesiepalibHbIX 3aKOHOB B 00J1aCTH 3aIUThI 31aHUH 1
COOPYKEHHH OT MPOrpeccHpyIOIIEro oOpyIIeHHs HecylluX KoHCTpyKuuit. [Ipeutaratorcs HanpaBaeHHs COBEPLICHCTBOBAHNA HOPMATHBHBIX JOKYMEHTOB I10 3TOH TeMaTHKE.
KiioueBble ¢j10Ba: Hecylue KOHCTPYKIMHN 31aHAH U COOPYKEHHiT, 0COOBIC HATPY3KH, KOHCTPYKTUBHBIC CHCTEMBI, IPOIPECCHPYIOIIee 00pYIICHHE.

UDC 624.042.42 [551.578.46:551.509.3]. Ya.L. Krantsfeld. One of variation of special loadings

Key words: bearing constructions of buildings and structures, special loadings, structural systems, progressing fall.

Hamm 106unspel BayecaaBy Anexcanaposuuy MiabuueBy — 75 JeT...88

N 53a 2013rox

Pacuetsr Ha IIPOYHOCTH

B.B.JAHE.Ib, k.1.0. (MI'CY)

AnHanu3 opmy. I/1si onpe/iesieHHsl CABHIOBOI KeCTKOCTH 0€31NOHOYHOI0 BePTHKAJILHOI0 MOHOJIMTHOr0 0E€TOHHOI0 CTBIKA JBYX KeJ1e300eTOHHBIX NaHeJleii, nepecexaeMoro
HenpepbIBHLIMH APMATYPHBIMH CTEP/KHAMH...2

Cnena}{o CpaBHEHHUE TPEX pa3HBIX MMOAXOI0B K OINPEACIICHUIO CIBUTOBOM KECTKOCTH 0E3IIIIOHOYHOTO BEPTUKAJIBHOI'O MOHOJIMTHOI'O OETOHHOTO CTHIKA JBYX JKeJIe300€TOHHBIX naﬂeneﬁ,
MepeceKacMoro HelpepbIBHBIMU apMaTYPHBIMU CTePKHAMHE. JIJ1s y100CTBa ynTaTeNell 1 U3 yBaKCHHUS] K HUM BCE MCXOJHBIC HCIIOIb3yeMble (hOPMYITBI M TPadUKH M3 UTHPYEMBIX
HCTOYHUKOB IIPHUBEACHBI B CTAaTHE. Hpeﬂ,nox(e}{a (bopMyna JUIA OTIPEACITICHUA CIIBUTOBOM KECTKOCTH Ha OCHOBAaHUH pE3yJIbTaTOB Mccnenoxza}mﬁ, H3JIOKCHHBIX B Mox—[orpa(bnn [1]
Kuiouessble ciioBa: COBUTOBasi ’)KECTKOCTD, BCpTI/IKaJ'IBHblf/‘I MOHOJIHMTHBIA CTBIK, HCpCCCKaCMBIfI apMaTypHBIMU CTEPIKHAMHU.

UDC: 69.057.13 + 624.078. V.V. Danel. Analysis of a formula to determine shear stiffness of bezshponochnogo vertical monolithic concrete junction of two precast concrete panel crossing continuous
reinforcement rods

In this paper made a comparison of three different approaches to determining the shear stiffness bezshponochnogo cast-concrete interface of two precast concrete panels, crossing
continuous reinforcement rods. For the convenience of readers and out of respect to them all the original formulas and charts used from the sources cited are listed in the article.
Determination of stiffness of joints of precast concrete panels — one of the stages of determining the settlement schemes. Depends on the accuracy of calculations to ensure the safety of
people living in buildings designed.

Key words: large, house, building, shift coefficient malleable, rigid, malleable, vertical joints, monolithic, reinforced concrete.

A.O.JTYKHH, unzk. (Camapckuii rocy1apcTBeHHbIH apXHTEKTYPHO-CTPOUTEIbLHBII yHUBEPCUTET)

K yrounenHomy pacuery HanpsizkeHHO-1e(opMHPOBAHHOI0 cOCTOsIHMS §aJI0K ¢ ro(p)PUPOBAHHOI CTEHKOIA...10

OnycaHa METOMKA ONpPEIeNICHNs HaPsHKEHHO-1e(OPMUPOBAHHOIO COCTOSIHUS 6aJIoK ¢ ro)pUpOBaHHON CTEHKOM. B pacuere ropprpoBaHHast CTEHKa 3aMEHSETCs! INIOCKOI OPTOTPOIHOM
11acTUHKON. [IpuBeeHHbIN MOJYIIb YIIPYTOCTH OPTOTPOITHOM IIIACTUHKY NpeJIaraeTcs IPUHATh B BUIe MaTeMaTH4YecKoil 3aBucuMocTu. IIpescraBieHsl pe3yabTaThl pacyeTa YuciIoBOro
mpumMmepa. HpI/IBCIlCHO CpaBHCHHE PE3YyIIbTATOB pacucTa FO(i)pHpOBaHHLIX 0aJIoK 1Mo pa3pa60TaHHOf/'I METOJMKE C pE3ylIbTaTaMH pacdeTa 110 METOAy KOHCYHBIX DJIEMEHTOB 1 06LL[€H3BGCTHOI‘/’I
MCTOOHKC.

KiroueBble ciioBa: 6ayka, roppupoBaHHas CTEHKA, U3rHO, MOYJIb YIPYTOCTH, HAIPSKEHHE, IPOTrUo.

UDC 624.014. A.O. Lukin. Improved calculation of the stressstrain condition of beams with corrugated web

Method for determining the stress-strain condition of beams with corrugated web is described. Corrugated web is replaced by a flat orthotropic plate in the calculation. The reduced modulus
of elasticity of the orthotropic plate is proposed to assume as a mathematical relationship. The results of the calculation of the numerical examples are submitted. The comparison of the
results of the calculation of corrugated beams on the developed technique with the results of calculations by the finite element method and a well-known technique is adduced.

Key words: beam, corrugated web, bending, elastic modulus, stress, deflection.

B.A.KOTJIAPEBCKMIA, n.1.1.,npod. (HOL| ©IC MI'TY um. H.3.Baymana)

K onpepeiennio H3ruoHoii ’KeCTKOCTH Kej1e300eTOHHBIX KOHCTPYKIMIA IIPH AHHAMHYECKHX Harpy3kax...17

TIpuBeieHbI JaHHBIE MO ONPEIEICHUI0 H3TNOHON KECTKOCTH JKeIe3006TOHHBIX KOHCTPYKIIUI 111 UCTIOIB30BAHMS B IPOYHOCTHBIX pacyeTax Ha JUHaMUuecKue Bo3ieicTBus. MHdopmarms
MOJTy4eHa KaK I COCTAaBHBIX CEUEHUH OaoK C OTHOCIIONHBIM U IBYXCIIOWHBIM apMUPOBAaHUEM 0€3 IPE/IIONI0KEHUH O paclpeesIeHHH HAIPSHKEHUH B ckaToM OeToHe.

Kuawuessble ciioBa: )Keﬂe306€TOH, I[ByXCJ'lOﬁHOe ApMHUPOBAHUEC, IPUBEACHHBIC TAPAMETPBI COCTABHOI'O CEYCHUS, M3rHOHas JKECTKOCTb.

UDC 699.8. V.A. Kotlyarevsky. To the determination of bending stiffness of reinforced concrete structures under dynamic loads

Presents data on the determination of bending stiffness of reinforced concrete structures for use in strength calculations of the dynamic effects. The information is obtained for both of
compound cross-sections of beams with a single-layer and double-layer reinforcement without assumptions about the distribution of stresses in a compressed concrete.

Key words: reinforced concrete, double-layer reinforcement, the parameters of a composite section, flexural rigidity.

l/l.F.OB‘ll/lHH]/lKOBl,u.T.H.,npoq)., U.M.OBUMHHHUKOB? krn,a0u. II.LH.BAJTMEB®, kTH,1011., A.B.E@AHOB",KTH, HHK. (1l'lepmc|<m71 HAIHOHAJILHBIH HCCIe10BATEIbCKHIT YHHBEPCHTET,
ZCapaTosucm"a rocyJapcTBeHHbIH TeXHHUecKHii yHuBepcuTeT umenn INarapuna 10.A., Counncrnit dumman MAAI'TY, “3A0«MOCTOTOHHEILHAS KOMTIAHHUS)

AHaJIN3 HANIPSKEHHO-1e()OPMUPOBAHHOI0 COCTOSIHUS HIeGeHOYHO-MACTUYHBIX 1ehopMAHOHHBIX IBOB ABTOAOPOKHBIX MOCTOB IIPH UX padoTe MO HATPY3KOii...23

AHaJ'lI/BI/IpyeTCﬂ Haﬂpﬂ)KEHHO-I[e(l)OpMI/IpoBaHHOe COCTOSITHUC H.[eGeHO‘{HO-MaCTI/I‘IHOFO z[e(bopMaunonHoro IBa aBTOAOPOIKHBIX MOCTOB ITPH }:[eﬁcTBHPI BHEIITHEH Harpysku. HpHHﬂTa
yopyras pa60Ta H.IeﬁeHO'—IHO-MaCTI/I‘IHOI‘O Marepuasa. 3auaqa pemactes B IIJIOCKOM MOCTAaHOBKE C UCTIOJIb30BaHUEM MECTOJIa KOHCUHBIX pa3HOCTeﬁ. CorocraBlicHHE C OKCIIEPUMEHTOM U
PAcYeTOM C UCIOJIB30BaHHEM KOHEUHO-3JIEMEHTHOI IIPOrpaMMBbI OATBEpkAaeT 3DHEKTUBHOCTD Pa3pabOTaHHON METOIUKH.

KiroueBble ci1oBa: 1eopMalMOHHBIH 1110B, aBTOAOPOKHBIN MOCT, METO/l KOHEUHBIX PAa3HOCTEH, HANPS)KEHHOE COCTOSIHUE.

UDC 539.3. I.G. Ovchinnikov, I.I. Ovchinnikov, S.N. Valiev, A.V. Efanov. Analysis of stressstrain state of asphalt plug joints of road bridge under loading

The problem of numerical simulation of behavior asphalt plug joint highway bridges under the action of an external load is considered. The elastic behavior rubble — mastic material was
adopted. The problem is solved as two-dimensional using the finite difference method. Comparison with experiment and calculation using the finite element program confirms the
effectiveness of the developed technique.

Key words: expansion joints, road bridge, finite difference method, the stress state.

AN.OUMKMUH, unk.,3aB.;1a60paropueii (MI'YIIC,MUUT r. Mocksa)

Ouemca JAOCTOBEPHOCTH pacquHo—aKcnepumeHTanbﬂoﬁ l’lHTepl‘lOJ‘lﬂlllllOHHOﬁ METOAUKH OIlpeie/;IeHUA OCTATOYHBIX Hal‘lpﬂ)l(eﬂﬂﬁ C MOMOIIbIO YUCJIEHHOI' 0 3KcnepnMeHTa...29

OrnrcaH YNCIIEHHBIH OKCIIEPUMEHT, HOI(TBep)KI(a}OH_II/Iﬁ JOCTOBEPHOCTH paC‘-IeTHO-3KCl'[epHMeHTaHBHOﬁ HHTepHOJ'IﬂL[HOHHOﬁ MCETOAHNKH OIMPEACIICHUS OCTAaTOYHBIX HaHpS{)KeHI/Iﬁ B DJICMCHTax
CTPOUTECIIBHBIX U TPAHCIIOPTHBIX CUCTEM. Pemaercs TpsAMas 3axa4da BO3HeﬁCTBHﬂ Ha MOJICIIb TECTOBOM pacnpe}:{eneHHofz’l Harpys3ku, KOTopast 3aT€M BOCCTAaHABJIMBACTCS ITYTEM PCIICHUS
06paTHOﬁ Hexoppem‘noﬁ 3alavuv METOJOM PETryIIsIpu3alnu TuxoHosa. anBe[leHBI PE3yabTaThl NPAKTHICCKOr0 MPUMEHECHUA METOAUKH TIPHU ONIPEACIICHUHU OCTaTOYHBIX Harlpsmcem/rﬁ B
00beMe JKEJIE3HOOPOIKHOTO PeIbea.

Kinouesblie ¢/10Ba: OCTATOYHBIC HANPsHKEHHs, 0OpaTHAs HEKOPPEKTHAs 3a/aua, MeToA perynspusauun TuxoHosa, GpyHkuuu KoTenbHUKOBA, PACYETHO-3KCIIEPUMEHTANIbHAS HHTEPIIO/IALMOHHAsA METOINKA.

UDC 539.373. A.l. Fimkin. Evaluation of the reliability experimentcalculated interpolation method for determining residual stresses by means of numerical experiments

This article describes a numerical experiment to confirm the accuracy of the calculated and experimental interpolation method for determining residual stresses in the elements of construction and
transportation systems. We solve the direct problem which connected with the action of distributed load on the considered model. This load is constructed then by the solution of an inverse illposed
problem which help of the Tikhonov regularization method. The results of practical application of the presented method are illustrated by the calculation of residual stresses in railway rail.

Key words: residual stress, ill-posed inverse problem, regularization method, Kotelnikov functions, experiment-calculation interpolation method.

HHHaMH‘{eCKIAe pacyeThl

I'.I'. BYJIBIYEB, a.1.H.,ipo¢p. MI'TY, MUPIA)

Onrumusanus nepgopupoBaHUs TPAHCBEPCATLHO H30TPOIHOI NJIACTHHKY 110 AMHAMUYECKOl NPOYHOCTH...36

MBTOJI{OM TIPOCTPAHCTBEHHBIX XapaKTEPUCTUK ITPOBOAUTCA MOACIIMPOBAHNE THUHAMUKH Pa3pylICHUSA KBa}lpaTHOﬁ nepd)opnpoaam—loﬁ TIJIACTUHKH, apMHpOBaHHOﬁ OTHOHATIPaBJICHHBIMH
JKCCTKHMMH BOJIOKHAMM. MaTepHan BOJIOKOH ¥ MaTPULBI IPEAIOIATACTCsA YIIPYTOBA3KOIIIACTUIECKAM, HArPY3KHU — CAMMETPUYHBIMHU U PACTATUBAIOIIUMHU. OHpCHCJ’IﬂCTCﬂ 3aBUCUMOCTb
MHHHUMAJIBHOI paspyLIaronieil Harpy3ku OT 00bEMHO# 10JIH BOJIOKOH, a TakxkKe 0T (POPMBI, KOJIMYECTBA U Pa3MEPOB OTBEPCTHIA.

KiiroueBble ¢J10Ba: 4UCIEHHOE MOJEIUPOBAHUE, TUHAMUKA, pa3pyIICHUE.

UDC 539.3. G.G.Bulychev. Optimisation of the transversally isotropic plate’s punching according with the dynamic strength

The method of spatial characteristics is used for simulation of dynamical fracture of the square punched plate, reinforced by unidirectional rigid fibers. The material of fibers and a matrix is
supposed elastoviscoplastic, loadings are symmetrical and stretching. Dependence of a minimal destructing loads from a fiber’s fraction, and also from the shape, amount and sizes of holes
is defined. Key words: simulation, dynamics, destruction.

K.K.HEXJIAHOB, ap texn.Hayk,npod., A AJAIITAHKUH, unxk., 1. X. KYPTKE3OB, un:k. (IleH3eHCKHii rocy1apcTBeHHbIif YHHBEPCHTET APXUTEKTYPbI H CTPOUTEIBCTBA )
Peenne npodieMbl ofecnedeH sl J0CTATOYHONH BHIHOCIHBOCTH M PeCYPca HHTEHCHBHO IKCIUTyaTHPYOIMXCS MOAKPAHOBbIX 6aJ10K...41

Hpennara}oTcsl KOHCTPYKTHUBHBIC PCIICHUA, 06ecnelmBanume TIOBBIIICHHUE BBIHOCIIUBOCTH ITOAKPAHOBBIX 0aJok ¢ OTHOBPEMECHHBIM CHMKCHUEM MaTCPpUaIOCMKOCTH. K HuM oTHOCSTCS:
BBIITOJTHCHUE MMOAKPAHOBBIX GaJiok JABYXIIPOJICTHBIMH IIPOKAaTHBIMH, 3aMCHA CTaHAapPTHOI'O KPaHOBOT'O pEiibCa NMPAMOYTOJIBHBIM, PABHOLICHHBIM I10 INUIOIIaAN CEUYCHUA U MOMEHTY WHEPIINH,
HETO/IBIKHBIM (PPUKIIMOHHBIM COSIMHEHHUEM PeJibca C BEPXHHUM M0sicoM Gaiku. Jlaercst 000CHOBaHHE NPeUIaraeMbIX PEIICHHI.

KioueBble cjioBa: pemenne HpOGJ’ICMBI, HOCTaTO‘IHLIfI pecypcC, BBIHOCIIUBOCTD, ABYXIIPOJICTHBIC IIPOKATHBIC 63.1'[](1/[, YepHas METAJITyprus, JIOKaJIbHBIX KonebaHuit HaHpﬂ)KCHHﬁ, TIoApenbCOBas 30Ha,
NPSIMOYTOJIbHBII pelibe.

UDC 624.014. K.K. Nezhdanov, A.A. Lashtakin, D.H. Kurtkezov. Solving for problem of support of sufficient endurance and resource of strongly operated crane beams

Key words: solution, sufficient resources, stamina, rolling two-span girder, steel, local voltage fluctuations, under-rail area, square rails.



A.AIIENIEJISIEB, k.1.1., I.'T. KAIIEBAPOBA, n.1.1.,1po¢., E.B.BBIKOHb, un:x. (IlepMckuii HAMOHAIBLHBII HCCIE0BATEIbCKUI MOJIMTEXHUYECKHIl YHHBEPCHTET)

Mogaenuposanue gediarpaliioHHOI0 B3pbIBa B IPOMBILIICHHOM 31aHHH € Y4eTOM NpPeJ0XPAHUTeJbHbIX KOHCTPYKIMIi...48

VYcranoBka NPEeIOXPAHUTEIIBHBIX OIpakKIarolInux KOHCprKL[P[ﬁ SABJIAICTCA OOHUM U3 Croco0oB 3aIMTHI TPOMBIIIIICHHBIX 371aHUH OT BHYTPEHHHUX B3PBIBOB. B nanHoii cratbe TpeiaracTcsa
BBIYHUCIIMTEIIbHAA TEXHOJIOT U, KOTOpas IMO3BOJIAET YYUThIBATH pa3H006pa3He (baKTOpOB, BIIMAKOIINX HAa BEJIMYUHY HM30BITOYHOTO JABJICHUS IIPH Z[e(bﬂal‘paLII/IOHHOM B3pBIBE OBITOBOTO rasa, a
HUMCEHHO: HAJIMYHE NIPENOXPAHUTEIIBHBIX KOHCprKLU/Iﬁ U nperpan B IOMENICHUH, MECTO HAXO0XKJICHUA NCTOYHUKA 3aKUT'aHUA, BpEMS ITOJKUTIa CMECH, pa3sMEPBI ITIOMEILIICHU . B pe3yibTare
PEIICHUA MOCJIE0BATEIIBHOCTH I/IH(l)OpMaLU/IOHHO CBsA3aHHBIX 3aJ1a4 (Fa30HHHaMI/ILIeCKOI7I n HpO‘IHOCTHOﬁ), MOKHO OIpEACIIATH pasMEphI U BUI IIPE NOXPAHUTEIIBHBIX KOHCprKLIPIﬁ, nx
Hanboee PanroOHAJIBHOEC PACIIOJIOKEHHUE, a TAKXKE ITPOU3BOAUTH SKCIICPTU3Y 06e3011acHOCTH KOHKPETHOI'O 00BeKTa.

KuroueBble c10Ba: aedaarpaiOHHEII B3PBIB, aBapUH MPOMBIIUICHHBIX 3[aHUi, 3alIMTa 30aHIH, IpeIoXpaHuTeIbHbIe KOHCTpyKuuH, FlowVision, ANSYS.

UDC 620.1:539. A.A. Pepelyaev, G.G. Kashevarova, E.V. Bykon. Modeling of deflagration explosion in industrial building if considering of constructions safety

Fitting of safety structures is one way to protect industrial buildings from internal explosions. In this paper we propose a computational technique that takes into account a variety of factors
that affect the value of excess pressure deflagration gas explosion: the presence of protective structures and obstacles in the room, the location of the ignition source, the time of ignition of
the mixture, the size of the room. It is possible to determine the size and type of protective structures and the most efficient location by solving a sequence of information-related problems
(gas dynamics and strength).

Key words: deflagration explosion accident of industrial buildings, protection of buildings, retaining structures, flowVision, ANSYS.

C.M.TPYIIUH" x.1.1.,npodh., T.AJKYPABJIEBA® unk., E.B.CBICOEBA?, k.1.0. (‘MI'CY, THUMCK nm.B.A Kyuepenko, “’MIT'AXH um. B.A.Cypukosa)

Pemenne 3a1a4u 0 cBOOOIHBIX HETHHEHHBIX KOJeOAHMSIX IVIACTHHBI METO0M NPOJOJIKEHHUs 110 NapaMeTpy...55

B crarbe u3inoxeHbl PE3yabTaThl UCCICAOBAHUA CBOﬁOHHLIX Kosie0aHuii rTHOKOM TIIaCTHHBI B TEOMETPUYCCKH HEJIMHEHHOM MOCTaHOBKeE. ﬂﬂﬂ peuienud 3aga4u Kormu o CBOGOHHBIX
KoJIe0aHUsAX THOKOM IJIACTHHBI HCTIOJIb30BAJICS METOJ NPOJAOJDKEHHUA B COYETAaHUU C METOIOM PyHre-KyTTa. 3aaa!{a ObLIa pe€aiun3oBaHa C IOMOIIBIO IPOIrPaMMHOI'0 KOMIIJIEKCAa Mathcad. B
CTaThe MPUBEJICHBI PE3YJIbTAaThl PACYUETOB HEJIMHEHHO 1eOpMUPYEMOii TIIACTHHBI IPU PA3INYHBIX aMILTUTYIaX KOJIeOaHM.

KinoueBble ciioBa: IJIaCTHHA, CBO60HHLI€ KOJ‘IeﬁaHI/Iﬂ, TE€OMETpHUYCCKasz HeHMHeﬁHOCTL, METOI IMPOJAOJDKECHUA PEIICHUA 110 MapaMeTpy.

UDC 624.074. S.1. Trushin, T.A. Zhuravleva, E.V. Sysoeva. Solution of the problem of free nonlinear oscillations of a plate by continuation method

The results of numerical analysis of flexible plate free oscillations with help of continuation method are given in the article. For solutions of the Cauchy problem the method of continuation
in combination with the Runge-Kutta method was used. The calculations were performed using computer software the Mathcad 15. The nonlinear deformed square plates analysis results in
case of various initial displacements are presented in article.

Key words: plate, free oscillations, geometrical nonlinearity, continuation method.

Ceiicmuyeckue pacyeThl

B.PJIMBIIALL, k. (TAO«KB«Kopai», r.CeBacTonob, YKpauHa)

Mozenn KOHCTPYKIMIi CaMONOAbEeMHBIX IJIABYYHX OYPOBBIX YCTAHOBOK /ISl PACYETOB ceiicMocToiikocTH...S59

Camono/semusle aByune 6yposbie ycTaHoBkH (CITBY) SBIsIOTCS yHUKAIBHBIME COOPY)KEHHAMHU. B oHOM sKkcutyatanonHoM coctosinuu CIIBY siBisiercs miaByduM 00beKTOM
(pC)KI/IM TpaHCl'lOpTHpOBKI/I), B Ipyrom (pa60qee COCTOHHI/IC) — CTallMOHAPHBIM COOPYKCHHUEM, OIMUPAIOIINMCSA Ha MOPCKOE THO OITIOPHBIMH KOJIOHHaAMH. B paﬁoqu COCTOSITHUH rmaT(i)opMa
MOXKET MOABEPraTbCsa CGﬁCMquCKOMy BO3HCﬁCTBH}O, ILTIS{ OnpeACICHU 9aCTOT U q]OpM KoJeOaHui TIpeuIaracTcs UCII0JIb30BaTh YIIPOIICHHBIC CTCPKHEBBIC MOJICIIN. Z[J'[S{ OIIPEICIICHU
L[C('b()pMaLlI/Iﬁ OHOpHOﬁ KOJIOHHBI IPEAJIara€Tcs UCIO0JIb30BaTh CTCPIKHEBYIO MOICIIb, YIUTHIBAIOIYIO HEJTUHEHHOE MMOBCACHUC MCTaJlIa.

Kuarouessbie ciioBa: CIIBY, ceiicMOCTONHKOCTD, OMTOPHBIC KOJIOHHBI, aKCeJIeporpamMma, MoJesIb, 4acTora, Gpopma.

UDC 669.841:624.042.7. B.R. Livshyts. The models of Self Elevating Drilling Units for seismic resistance calculations

Jackup drilling rigs are unique structures. In the operating condition, a jack-up drilling rig is a floating object to be transported. In the other condition, (the working one), it represents a fixed
structure reposing on the sea floor support columns. A working a platform can undergo seismic influence. In order to determine the frequencies and modes of oscillations we suggest using a
simplified beam model. The deformation of the supporting columns can be calculated with the use of a rod model that takes into account the nonlinear behavior of the metal.

Key words: SEDU, seismic resistance, legs, accelerogram, model, frequency, mode.

B.JL.XAPJIAHOB, a.1.H. (BoarI'ACY, r.Bosrorpan)

Ouenka 3()peKTHBHOCTH CeiicMON30/I5ITOPOB...62

HpOBC[[CH CpaBHI/ITCHLHHﬁ aHaJlInu3 3¢)(1]€KTHBHOCTI/I CeﬁCMOHSOJ’lS{TOpOB JABYX THIIOB: PE3NHOMCTAJUINICCKUX OIOP U MasTHUKOBBIX. HpHBCZ[eHLI YpaBHCHUS ABMXKCHUS TS 060HX THUIIOB
CCﬁCMOHSOHﬂ'FOpOB. )laHa METOAMKA ONPEACICHUS TNHAMUYICCKUX XapaKTCPUCTUK CUCTEMBI JTAHCHHBIN OCIUJIIATOP — CCﬁCMOH3OHﬂT0p, HOCTpOGHLI CIICKTPBI pCaKLII/Iﬁ
CCﬁCMOH3OHHpOBaHHLIX OCHUJIIATOPOB Ha aKCeJICPOrpaMMbl SSMHCTpﬂceHI/Iﬁ Pa3IMIHOTO CIIEKTPAJIBHOI'O COCTaBa. ):[J'[H 06OI/IX THIIOB U30JISITOPOB CHUIKCHUC CEeCMUYECKON CHITBI
JAO0CTUTACT ‘-IeTLIpCXKpaTHOﬁ BCJIIMYUHBI B 3JaHUSIX C JKECTKOM KOHCprKTHBHOﬁ CXEMOM.

KiroueBble ciioBa: YpaBHeHHE ABHKECHHS, PE3HHOMETAIMYECKUE OIIOPBI, CEHCMOU30JIITOPbI MAsSTHUKOBOTO THIIA,CIIEKTPbI PEAKIMil IMHEHHBIX OCLMILIATOPOB.

UDC 624.042.8. V.L. Harlanov. Efficiency estimation of seismic insulators

The author carried out a comparative analysis of efficiency for two types of seismic insulators: rubber-metal supports and pendular ones. The paper presents method for determination of
linear oscillator and seismic insulator system dynamic characteristics. For both types of insulators earthquake reduction reaches fourfold value in buildings with stiff construction
arrangement.

Key words: equation of motion, rubber-metal supports, seismic insulators.

YuclieHHbIE pacyueThl

A.B.EPMAKOBA, k.1.1. (I0YpI'Y, Yenséunck)

Oco0eHHOCTH HeJIMHEITHOTO pacyeTa Kkejie300eTOHHBIX KOHCTPYKIMIA 10 NMpeAeJbHBIM COCTOSTHUAM ¢ nmomMousio MJIKD...65

PaccmoTpeHbl HEKOTOpbIE 0COOCHHOCTH KOMITBIOTEPHOI peann3alisi HEIMHEeHHOro pacyeTa jKee300eTOHHBIX KOHCTPYKINH 10 MPeieIbHBIM COCTOSIHUSIM ¢ omotubio MJIKD [1]. Otu
0COOCHHOCTH BBI3BaHbI XapaKTEPOM MATEMAaTHYECKHX ONEeparyii MeTo/a 1 HeOOX0IMMOCTBIO aHAJIH3a JJOCTHIHYTOrO KOHCTPYKIIHEH YPOBHS IIEPBOrO MM BTOPOrO MPe/IeIbHBIX COCTOSHHUM.
KioueBble ci10Ba: xeine300eTOHHbIE KOHCTPYKIWH, METO AOMOJIHUTEIbHBIX KOHEYHBIX DJIEMEHTOB, IPEAEIIbHOE COCTOSHUE, KOMIIbIOTEPHAs peain3auus

UDC 624.04+624.07. A.V. Ermakova. Singularites of afem realization of nonlinear analysis of reinforced concrete structures at limit states

This paper considers some singularities of computer realization of nonlinear design of reinforced concrete structures at limit states by means of AFEM. These singularities are caused by the
character of mathematical operations of the method and the necessity of analysis of the stage of the first limit state or the second one reached by the structure.

Key words: reinforced concrete structures, additional finite element method, limit state, computer realization.

10.B.KUIOYKOB, a.1.4., npo¢., A.I.L HUKOJIAEB, a.1.1.,npo¢., T A KUCEJIEBA, unz. (Bosrorpajackuii rocyiapcTBeHHbIi arpapHblii yHHBepCHTET)

CpaBHeHHe HANPSIKeHH I, BLIYHCIEHHBIX HA 0CHOBE CKAJISIPHOIi 1 BeKTOPHOI nHTepnoasiuu MKD B cousieHeHHBIX 000J109KAaX U3 PA3HOPOIHBIX MaTepHAaJIOB...70

3noxeH anropuTM pacuera COWICHEHHbIX 000104ek Ha ocHoBe MKD ¢ ncnosb30BaHHeM CKasIpHOI M BEKTOPHON MHTEPHOIISLHMIL 1ToJIeil nepeMerieHuit. B kauectse anemeHTa
JIUCKPETH3ALHU UCHIONIb3YETCs YeThIPEXyrOJbHbIH KPUBOIMHEHHBII KOHEUHBIH 2JIEMEHT C BOCEMHA/ILIATHIO CTEMCHSIMU CBOOOIbI B y3i1e. Ha mpumepe pacuera COuwIeHEHHON 000I0UKH U3
Pa3HOPOAHBIX MAaTEPHAJIOB, TPOBEJCHA BepH(HUKaLHs pa3pabOTaHHOIO aIroOpuTMa H IT0Ka3aHa ero d3QGEeKTUBHOCTb.

KuroueBrble c10Ba: COUWICHEHHBIC OGOHO‘{KH, CKaJIIpHask HHTEPIIOJIALNSA, BEKTOPHAST HHTEPIOIALNA, ‘IeTprCXyFOHBHLIﬁ KOHEYHBIH JIEMEHT, HUIHHAP, KOMIIEHCATOP.

UDC 539.3. J.V. Klochkov, A.P. Nikolaev, T.A. Kiselev. Comparison of stress, calculated on the basis of scalar and vector interpolation fem on articulated a shell of dissimilar materials

The algorithm of calculation of articulated shells on the basis of FEM using scalar and vector interpolation of displacement fields. As part of the sampling using rectangular curvilinear finite
element with eighteen degrees of freedom in the node. On the example of the calculation of articulated shell of dissimilar materials, conducted the verification of the algorithm and shows its
effectiveness.

Key words: articulated shell, scalar interpolation, vector interpolation, rectangular finite element, cylinder, compensator.

B nomonib npoekTupoBImuKy

A.C.MAPYTISIH, k.1.1H., npo¢., M.B.I'PUT'OPbSIH, kana.nex.nayk,qou., C.1.I9KBA nnk. (CeBepo-KaBkasckuii ¢penepaabublii yauBepcurtet, puianan B r. [IsTuropcke)
OnTuMu3anus MOsICHOH CeTKH MepPeKPeCTHHIX CHCTEM M3 3aMKHYTHIX THYTOCBapPHBIX npoduiei...77

JU1st IepeKPECTHBIX CHCTEM M3 3aMKHYTBIX THYTOCBAapHBIX MPOGHIICH MPUBEACHBI PE3YIbTaThl ONTUMH3ALMOHHBIX PACYETOB MPH CETKEe KOJIOHH 18x 18, 24x24, 30%30, 36%36 1 42x42 M.
Hoxa3aHo, 4TOo 06ma$[ Macca HaCcTuJia € IMMOAKPEIUIAIOIINMHA €T0 JOTTOJTHUTEIbHBIMU CTEPKHEBBIMU JJIEMEHTAMU-TIPOrOHAMHU B IEPEKPECTHBIX CUCTEMAX OKa3ajlach MEHBIIEC, Y€EM Macca
HacTuiIa 6e3 TOMOMHUTEbHBIX onop (becrporonHoe nokpoitie). CaenaH yCaoBHBbI IPOrHO3 PE3y/IbTaTOB ONTUMU3ALMOHHBIX PACYETOB MIEPEKPECTHBIX CHCTEM MPH CETKE KOJIOHH 48x48,
54%54 1 60x60 M. O60cHOBaHA MEPCIICKTHBHOCTD MCIIONB30BAHUS B IEPEKPECTHBIX CTAJBHBIX (hepMax ¢ ONTUMU3UPOBAHHON MOSICHON CETKO# M5 THYTOJbHBIX 3aMKHYTHIX THYTOCBAPHBIX
npoduiieli B KOMILIEKTE ¢ POMOHYECKUMHU.

Ki1roueBble ¢J10Ba: JIerKie METAUTMYECKHE KOHCTPYKI[MH, HEPEKPECTHBIE CUCTEMBI, 3AMKHYThIE THYTOCBApHBIE TPO(UIIH, TepeKpecTHbIE CTalbHbIe (epMbl, MOLYIb THIA «IIATHrOPCK, 610K (CeKIust)
TIOKPBITHA (HCperbITVISI), ONTUMH3ALMSA, paCX0J KOHCTPYKIIHOHHOI'O MaTepuasia.

UDC 692.48:725.4.002.237. A.S.Marutyan, M.B.Grigoryan, S.I.Ekba. Optimization of crossed systems zone net made of closed bentwelded profiles

Authors justified availability of use of pentagonal closed bent-welded profiles completed with rhombic ones in crossed steel farms with optimized zone net.

Key words: light metal structures, crossed systems, closed bent-welded profiles, crossed steel farms, module of Pyatigorsk type.
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Pacuersl Ha IPOYHOCTh

A.C.AEXTSPD, a.1.1.,npod. (HanmonansHbIil TpaHCHOPTHBIN YHUBepcHTeT, Knes)

Hecymas ¢cnoco6HOCTb reJIMKOMAATBHOM 000/I09KH...2

OGOJIOUKH CO CPEANHHOMN MOBEPXHOCTHIO B BUIE MPSIMOTO FeJIMKOMAA MPUMEHSIOTCS B CTPOUTENbCTBE. s OLIEHKH MX HECyIel ClToCOOHOCTH MCTIONB30BaH KHHEMaTHYECKUH METO
TEOPHH NpeAeNIbHOT0 paBHOBecHsl. [IpencTaBieHsl IpUMEpHI pacyeTa BepXHeH rpaHuIlbl NpeaesbHo Harpy3ku. O6CykaeTcs BIMSHIE CIIOCOOO0B 3aKPEIUICHHS Ha HECYIIYIO CIIOCOOHOCTh
KOHCTPYKIHH. KuroueBbie cioBa: OGOHO‘IKa, TEIMKONI, HECyLIas CHOCOGHOCTL, TipeeciibHas Harpy3Ka.

UDC 642.04:539.376. Dekhtyar A.S. Load carrying capacity of helicoidal shell

The shell with helix surface is considered. Theory of limit equilibrium and kinematical method are applied in order to evaluate the load carrying capacity. Samples are presented. Influence of supporting
conditions on upper bound of limit load is discussed.

Key words: shell, helicoid, bearing capacity, limit load.

K.®.IIATUBAJIEEB, k.1.4., 1ou., EX.CYPHUHA, k.1.H., 1011., C.B.BACUJIbBLIOB,unk. (CapaToBCcKHii rocy1apcTBeHHbIN TeXHHYECKHI YHHUBEPCHTET)
IIpocTpaHcTBEHHAs] CHCTEMA U3 3aMKHYTBIX IMJIMHIPUYECKHX 000/104€eK...6

PaccmoTpeHa TOHKOCTEHHast IPOCTPAHCTBEHHAS CUCTEMA, COCTOSLIAs U3 JIBYX COYICHEHHBIX 000JIOUYEK. PeakTHBHOE JaB/IEHHE 110 JIMHUHM KOHTAKTA 3a1aHO aHAIINTUYECKUM BHIDAKEHHEM.
KioueBble cjioBa: 06onqua, JIMHUA KOHTaKTa, pCaKTUBHOE NaBJICHUEC, Tle‘OHOMeTpH'{CCKI/Iﬁ pan, NIEPEMEIICHUE.

UDC 624.04:539.3. Shagivaleev C.F., Surnina E.C. Spatial system of closed cylindrical shells

Considered thin-walled spatial system consisting of two hinged shells. Jet pressure on the line of contact set analytical expression.

Key words: shell, the line of contact, jet pressure, trigopnometric series, moving.

Pacuerbl Ha HAZIGKHOCTD

B.ATI'POMAIIKH, k.1.n. (IHAACK um. B. A. Kyuepenko)

O pacueTe ¥ OLleHKe HAJE:KHOCTH KOHCTPYKIUIi ¢ yueToM anpuopHoii nndopmanuu. Yacts 1 ...9

C y4eToM BepOSTHOCTHON HHTEpIpeTanny Kod)GUIMEHTa HAIeKHOCTH O YPOBHIO OTBETCTBEHHOCTH YII H3JI0JKEHBI BOIIPOCHI ONPE/IEICHHUs IUIOMIA 1 CEUSHHUs dJIEMEHTa
3aZ[aHHOI>'I HaJICKHOCTH. H}’)I/IBO,JZ[)ITCSI CXEMBI pacueTa Aj1s1 HEKOTOPBbIX MHOTOMEPHBIX MOHCHCﬁ HaAEeXXHOCTH, B TOM YHCIIEC ITIPU HCP‘ICTBHH Ha KOHCTPYKIUIO HAarpy3KH, HBMCHﬂwHICﬁCﬂ BO BPpEMCHHU.
Ki1ioueBble cj10Ba: BEpOATHOCTb O€30TKa3HOM paboThI, CiTydaifHbI porecc.

UDC 624.012.2.046.69.04. V.A. Gromatsky. Calculation and estimation of structure reliability subject to prior information. Part 1

The paper presents determination problems of an element section square with specified reliability subject to probabilistic interpretation of the safety coefficient by g.level of responsibility. The paper
contains a calculation scheme for some multivariate reliability model including the influence of temporally changing load on structure.

Key words: probability of non.failure works, random process.

B.JI.PAM3EP, 1.1.1., npod. (r.Can-Tuero, CLLIA)

AHaJIM3 HA/IeKHOCTH KOHCTPYKIMIA IIPH H3HOCE HECYINHUX YJ1eMeHTOB...16

le/l OLEHKE JOJIITOBEYHOCTH, CPOKa CJ'[y)KﬁLI COOPYKCHHUA HGO6XOL[I/IMO YYUTBIBATH BEPOATHOCTH U3HOCA U MMOBPEKACHUSA HECYIITUX DJICMEHTOB. Hpez[naraeTcst HpH6J’[H)KeHHLII>i moaxond,
TIO3BOJIMBILHIN C HCOﬁXOHHMOﬁ TOYHOCTBIO YCTAHOBHUTH 3aBHCUMOCTH 06H_I€FO WHACKCAa HAAC)KHOCTH COOPYKCHUA C HHACKCAMHU HAJC)KHOCTH HECYIIUX DJIEMECHTOB, BEPOATHOCTHL OTKa3a
KOTOPBIX ONIPEACIIACTCS U3HOCOM. KuroueBbie ciioBa: WHAECKC HAJIC)KHOCTH, BEPOATHOCTh OTKa3a, U3HOC.

UDC 69.04. Rajzer V.D. Structure’s reliability analysis under deterioration of bearing elements

Assessing the reliability of a structure deteriorating in time is a very important and challenging problem in design. A method for determining the required level of deterioration reliability at the level of
structural elements that ensures acceptability of the risks at the structural system level is proposed. It is proposed to establish deterioration acceptance criteria based on easily computable, idealized
structural systems, which are calibrated to the characteristics of the real structure.

Key words: reliability index, probability of failure, deterioration.

B.C.YTKHH, a.1.H., npod. (Bosroroackuii rocyaapcTBeHHbI TEXHHYECKHI yHHBEPCHTET)

Pacuer HaJesKHOCTH TPYHTOBBIX OCHOBAHMIi ()yHIAMEHTOB N0 Ae(opMaIMsIM NPH OrPAHMYEHHON CTATUCTHYeCKOii HHpOPMalMK 0 TapamMeTpax...21

PaCCMOTpCHa npoGneMa pacueTa HaJC)KHOCTH I'PYHTOBBIX OCHOBaHHM q)yHI[aMCHTOB TI0 pa3INIHBIM KPUTCPUAM UX paﬁOTOCl’[OCO6HOCTH. HpGL[HOX(CHO JUISL pacd€TOB HAJC)KHOCTH
OCHOBaHHUI q)yHZ[aMCHTOB HCIIOJIB30BaTh KOM6]/IHaI_I]/I}0 q)yHKLlI/Iﬁ pacnpencieHust B BUAC BEPOATHOCTHBIX pacrlpez(enem/lf/'l npu TOJTHOM CTaTUCTHYECKOMN I/IH(i)OpMaLU/II/I ] CHyHaﬁHLIX
BCIUYHNHAX U pacpeacICHUs, IIOCTPOCHHBIC HAa HCPABCHCTBE ‘{e6mme3a, Korma o cnyqaf/'mof/'l BEJIMYUHE U3BCCTHBI JIMIIb CPEAHEE 3BHAUYCHHUEC U CPEAHEC KBAIPATHICCKOC OTKIIOHCHUEC, HO HE
HU3BCCTHBI q)yHKLH/Iﬂ pacupeneicHus, MIpUMCEHICMBIC TIPU BEPOATHOCTHO-CTATUCTHICCKUX METOJaX OITMCaHUsSA cnyqaix’mmx BCJIIMYHH. HpI/IBeI[eHBI PpacuCTHBIC ¢0pMyHLI M HUX aHaJIu3.
KirroueBble cj10Ba: HaJeKHOCTb, 6€30M1aCHOCTb, OTKA3, HECYILMI YJIEMEHT, OCHOBaHHE (yHIAMEHTa, JaBjieHue, aedopmanus, Hecylas CiocoOHOCTb, PACIIPEASIICHHS TapaMETPOB, KOHTPOIUPYEMbIe
napamMeTphl.

UDC 624.012.2.046.99.04. V.S. Utkin. Calculation of ground foundations bases reliability at deformations under limited statistical information on parameters

The problem of calculating the reliability of earth foundation by different criteria for their functionality is considered in this article. It is proposed to calculate the reliability of foundations to use a
combination of cumulative distribution functions in the form of probability distributions for the full statistical information on the distribution of random variables and distributions, built on the
Chebyshev’s inequality, when only mean value and standard deviation are known for the random variable, but distribution function used in probabilistic and statistical methods of describing the random
variables are not known. The design equations and their analysis are shown in this article.

Key words: reliability, security, refusal, supporting element, foundation base, pressure, deformation, supporting ability, parameter distribution, monitored parameters.

JluHaMu4eckre pacueTsbl

T.T.BYJIBIYEB, a.T.1., npod. (MI'TY, MUPIA, r.Mocksa)

JIMHAMMKA PAMHBIX KOHCTPYKIIMIi...27

Pa3BrBaeMblIit aBTOpPOM YHCJIEHHBIH METO MPOCTPAHCTBEHHBIX XapaKTCPHUCTHUK UCIIOJB3YETC U MOACTIUPOBAHNA TUHAMUKHN Pa3JIMYHbBIX BUIOB paMHBIX KOHCprKHHﬁ. C’I‘pOI/ITCﬂ
MaTeMaTH4eCcKast MOJICIIb M €€ XapaKTepUCTHYCCKast (bopma, KOTOpast U UCIOJI3YETCS JISI YUCIIEHHOIO MOJCITUPOBAHNS JTUHAMHUKH KOHC’I‘pyKL[Hﬁ. PC3yJ'lBTaT]>I MOJICTTHPOBaHUSA 06p860TaHBI C IOMOIIBHO
TnakeTa nporpamMmm aBTOpCKOﬁ r'pa(imrm. l'[ocrpoem,l H30JIMHUH XapaKTEPHBIX HaHpﬂ)l(eHMﬁ, OIpeaeJICHbI 06HaCTH UX HaKOIUIEHHUS 1 MaKCHUMYMBI HaHp}DKCHMﬁ B 3THUX oGnacmx.

KiioueBble ¢J10Ba: YUCIEHHBIE METO/JIbl MEXAHUKH, METOJ IPOCTPAHCTBEHHBIX XaPAKTEPUCTUK, TUHAMUKA KOHCprKLll/ll‘/'I.

UDC 539.3. Bulychev G.G. Dynamics of arched constructions

The numerical method of spatial characteristics which is developed by the author is used for simulation of the arched construction’s dynamics . The mathematical model and its characteristic form which
is used for numerical simulation of arches dynamics is developed. Results of simulation are processed by means of the software package of an author’s graphics. Isolines of typical stresses are
constructed, areas of their accumulation and maxima of pressure in these areas are defined.

Key words: numerical methods of mechanics, a method of spatial characteristics, dynamics of arched constructions.

E.B.KOPEHEBA, i.1.H., npo¢., B.>.TPOCMAH,un:x. (HUY — MI'CY, r.Mocksa)

O6o6menune pemenust Konyssi Ha HeKOTOpbIe 321241 CTATHKH U KOJIeOAHHIT KPYIJIBIX IVIACTHH, CAJAHHBIX H3 OPTOTPOITHOI0 MaTepHaa...31

JlaHo pasBuTHe 1 06001IEHHE peleHns aMmeprKaHckoro npodeccopa I'. KoHyasi, KOTOPBIi MOIYYHIT aHATUTHYECKHE PEIICHHUs] HEKOTOPBIX 33/1a4 00 0CECHMMETPHYHOI ieopMariu
H30TPOIHBIX KOJIBIEBBIX IUIACTHH, JIC)KAINX HA YIIPYTrOM OCHOBaHWH, CBOICTBa KOTOPOTr'0 OIMUCBHIBAIOTCA MOICIIBIO Bm—n(nepa. B cratee paccMaTpHUBaACTCSA OCCCUMMETpHUYHAA,
AQHTHCHMMETPHYHAS U [UKINYECKH-CUMMETpUYHAsK 1eopMarys KpyrJiblX MIaCTHH, CACMAHHBIX M3 OPTOTPOITHOIO MaTepHaa 1 JISKAIINX Ha YIIPYrOM BHHKJIEPOBCKOM OCHOBAHMH.
I/I3y‘IaIOTC}1 TAK)XE BOIIPOCHI KoJe0anui KPYTJIBIX OPTOTPOMHBIX INIACTAH C OAHUM UJIA HECKOJIBKAUMHU Y3JIOBBIMHA IHAMETPAMHU. Perienus mocTaBaeHHbIX 3aa4 Jar0TCs B 3aMKHYTOM BUEC U
BbIpaxkeHbl B QyHKIMsIX beccens. KioueBble ciioBa: opToTpoOnHbie Kpyrible IUIACTHHBI, YIPYroe OCHOBaHKe, CTaThkKa, koneGanus, QyHkuun beccens.

UDC 624.073. E.B. Koreneva, V.R. Grosman. Extension by Conway’s solution on certain statics and vibration problems of circular plates made from orthotropic material

The paper gives considerable development and extension of solution by professor H. Conway. The work considers symmetric, antisymmetric and nonsymmetric flexure of circular orthotropic plates,
resting on Winkler’s elastic foundation. Problems of flexural vibrations of circular orthotropic plates with one or several nodal diameters are under study. The solutions are given in closed form in terms
of Bessel functions. For receiving of the above-mentioned results Nielsen’s equation is used.

Key words: orthotropic circular plates, elastic foundation, statics, vibration, Bessel functions.

TermnorexHuyeckue DACYCThI

10.B.BUIIHSKOB, k.1.H., C.A.PBITOB, k1, P.O.OBUEPEHKO, un:x. (00OO«CKH®», r.MockBa)

VI3MeHeHHe yCHIIMI IPH YTEIUIEHUH HAPYKHBIX CTEH M3 CHIIMKATHOI0 KMpnunya...36

Brinonzen pacuer yCI/UII/Iﬁ B HApPYKHBIX CTCHAX U3 CHJIMKAaTHOT'O KUpINYa U UX nepeMemeHnﬁ 1 TIPOU3BEACHO CPABHECHUE UX C YCHUIIUAMHU U CMCIICHUAMH HapY>KHBIX CTCH U3
KEpaMH4CCKOro Kupruya. CpaBHeHne TIOKas3alio, 4YTO 3HAYCHUA yCHJ’lHﬁ B IIPOJOJIBHBIX HAPYKHBIX CTCHAX OTJIMYArOTCA 10 30 % u 6onee. 3HayeHHUS TOPHU3OHTAJIBHBIX CMeLLIeHP[f//[ TOPLEBBIX
cTeH ormmyarorest 10 30 %.

KirroueBble ¢j10Ba: CTeHa, KUPIHY, TeMIepaTypa, Ae(opMaHoHHbIN 1I0B.

UDC 624.041.539.4. Vishnyakov Yu.V., Rytov S.A., Ovcherenko R.O. Efforts change after heat insulation of exterior walls of calciumsilicate brick

Calculation of efforts in external walls is executed from a silicate brick and their movements and their comparison with efforts and shifts of external walls from a ceramic brick is made. Comparison
showed that values of efforts in longitudinal external walls differ to 30 % and more. Values of horizontal shifts of face walls differ to 30 %.

Key words: wall, brick, temperature, deformation seam.

YucneHHbIe pacyeTsl
ILILTCAMJOKYPOBY, A..1.,ipodp., 3. P.ACXAKOBA?, umsk.(‘PocToBeKnmii rocy1apcTBeHublii crponTeabublii yunsepeurer, 2H0:xno-Poccuiickuii rocy1apcrBeHHbIil TeXHHYeCKHI

yuusepcutet r.Hosouyepkacck)



TIpumeps! TecTHPOBAHHS MPOrPAMMBI PACYETA NMPEAHANPSKEHHBIX CTAPEIOIINX KeJ1e300e TOHHBIX CTPOUTEIbHBIX KOHCTPYKIMIA H HX 3JIEMEeHTOB...41

B pamkax nuHENHHOM TeopuH Mon3ydect OeToHa pa3paboTaH KOHEYHONIEMEHTHBIH 1IaroBbIif aITOPUTM PEIICHHS IBYMEPHBIX 3a/1a4 C YUETOM CTapeHHs U [PeIBAPUTEILHOTO HAIPSHKCHUS.
apmMatypsl. Mcronb3oBaHa ()eHOMEHOJIOrHYecKast MOZIeNb cTaperolero 6erona, npepioxentas C.B. Anexkcanaposckum. Vicciae10BaHO BIMSHIE CXEMBI IEPEaUn yCUIIHS IPEIHANPKCHUSL
apMaTypbl Ha HaIPsHKEHHO-1e(OPMHPOBAHHOE COCTOSHUE KOHCTPYKIIUIA.

KuoueBble ciioBa: METO/I KOHEYHBIX 3JIEMEHTOB, IJIOCKas 3a/a4a, HaCJIICJICTBEHHAA TEOPUA CTapECHHUA, PEIHANPSIKECHUE apMaTypPhl, IIPUHIMIT HAJIOKECHUA BO3HeﬁCTBHﬁ, BBIYUCIIUTEIIBHBIE DKCIIEPUMEHTHI.

UDC 624.44:539.376. Gajdjurov P.P., Ishakova E.R. Examples of testing of program for calculation of prestressed ageing reinforced concrete construction and their elements

Within the framework of the linear theory of concrete creep the finite element algorithm for the plane problem solution is developed taking into account the deteriorating and prestressing reinforcement.

A phenomenological model of an aging concrete proposed by Alexandrovsky is used. The effect of the effort transfer scheme of the prestressing reinforcement on the stress-strain state of the structure is

investigated.

Key words: the finite element method, plane problem, hereditary deterioration theory, prestressing reinforcement, the principle of superposition effects, computational experiments.

T.C.IAHUKHWHA kauji.¢us.mar.Hayk, (r.Kaparanaa KapI'TY), P.JI. TYPEBAEBA xkrn, [ .C.AKTAYKEHOBA unk. (r. Acrana, EHY um.JL.H. I'ymuiesa)

Binsinue M3MeHeHHs Nepenaja 1aBJeHUii HA HANPSIKEHHOE COCTOSIHHE HEOIHOPOHOI 0 I10/10r0 IHJIMHAPA...46

TIpoBoauTCs Hccne0BaHNE HAIPSHKEHHOTO COCTOSHHS HEOJHOPOAHOTIO MOJIOT0 IMIIMH/IPA C TIEPEMEHHBIM MOJIyJIEM YIPYTOCTH, PabOTAIOLIEro Mo AefiCTBHEM BHYTPEHHETO U BHEIIHETO
PaBHOMEPHBIX PaJIMalIbHBIX JaBlICHHUH. PaccMaTpuBaeTcs BIMsHIE H3MEHEHUS Teperajia BHYTPEHHEro U BHEIIHEro IaBJICHUH Ha HANPSHKEHHUs B HEOAHOPOIHOM LIMIIMHJPE.

KiioueBble ciioBa: HEOHOPOHBIIT TOJIBII IIMIIMHAD, PaJHalIbHbIC JaBICHUS, HAIPSHKEHHBIE COCTOSHUS.

UDC 539.3:624.04. Danikina T.S., Turebaeva R.D., Aktaukenova G.S. Influence of pressures drop change on state of stress of non-uniform hollow cylinder

Authors carried out a research on state of stress of non-uniform hollow cylinder with variable elasticity modulus working under the influence of internal and external uniform radial pressures. Authors
consider influence of change of internal and external pressures drops on stresses in non-uniform cylinder.

Key words: non-uniform hollow cylinder, radial pressures, states of stress.

I.C.JIEA3EPOBUY, 1. pu3.mat. nayk, H.BIIPUXOJAbKO, uns., C.B.CEPETMH unx. (PI'BOY BIIOKHATTY», r.Komcomobck-na-Amype)

O BJHsIHMH MaJI0}i IPHCOEIMHEHHOI Macchl HAa paclien/eHue YaCTOTHOr0 CIeKTPa KPYroBoro Ko/ibla ¢ Ha4aJbHbIMH HeNPaBHWIbHOCTAMM...49

3yuaeTcst BO3MOKHOCTb YCTPAHEHHs PACIIEIICHUs] H3rHOHOTO YaCTOTHOTO CHEKTPA TOHKOI0 KPyroBOTr0 KOJIbLA, MMEIONIEro HayajlbHbIe TeOMETPUUESCKHE HEIPAaBHIILHOCTH, 33 CYET
NPUCOEIMHEHHUS K HeMy Majioi Maccel. Mozenuposanue B nporpaMmmHoM kominiekce MSC «NASTRAN» noka3aino, 4to Hi 10A00pOM MecTa KPEIUICHHsI MacChl, HH €€ BEIIMYUHOI
HC)KCJI&TCJILHHP’I, C TOYKH 3pCHUA L[HHaMH‘ICCKOﬁ TIPpOYHOCTH, 3(1)(1)6KT paCCTpOﬁKPI YaCTOTHOT'O CIICKTPa HE MOXKET 6LITL YCTpaHCH.

KiawueBble ciioBa: KpYroBO€ KOJIbIIO, HAYaJIbHBIC HCTIPAaBUJIIBHOCTH, IPUCOCAUHCHHAS Macca, I/[3FI/[6HI>IC KOJ'ICGaHI/ISI, PpacmCIUICHUE YaCTOTHOI'O CIICKTPaA.

UDC 539.3.534.1. Lejzerovich G.S., Prihod’ko N.B., Seregin S.V. Influence of low additional mass on splitting of the frequency spectrum of a circular ring with initial irregularities

The possibility of eliminating the splitting of the flexural frequency spectrum of a thin ring having initial geometric imperfections, through the small added mass is studied. Modeling in the environment
of MSC «NASTRAN) is showed, that neither the selection of the place of attachment of mass nor its value undesirable from the point of view of the dynamic strength of the effect of the splitting of the
flexural frequency spectrum can be eliminated.

Key words: circular ring, initial irregularities, additional mass, bending vibrations, splitting of frequency spectrum.

H.I.CYPBSIHUHOB, a.1.H., npod. (Oaecckuii HANMOHAILHBINH NOJIUTEXHHYECKHH YHHBEPCHTET, YKPaAHHA)

OCHOBHBIE MOJIOKEHHS YHCTCHHO-AaHATUTHYECKOr 0 METO0Ja rPAHUYHBIX 3JIEMEHTOB...52

M3510K€HBI OCHOBHBIE MOJIOKEHHSI HOBOT'O PpacyYETHOro METOAA — YUCICHHO-aHATUTUIECKOI'0 METO/1a 'PAHUYHBIX 3JIEMEHTOB. HOKaL’;aHO, YTO aHAJIMTUYCCKas 4aCcTh METOJAa CBOJAMTCS K
BBIBOJIy CUCTEMbI OPTOHOPMUPOBAHHBIX (PyHJAMEHTAIBHBIX (YHKIIMI, TOCTPOCHHIO QYHKIMHU ['pHHA 1 KOMIOHEHTOB BEKTOpA BHEIIHEil Harpy3KH, a YUCIICHHBIH JTall peaiu3yeTcs B
naketrax MATLAB, SKILAB niin DELPHI u no3BosisieT onpeaesuTh napaMmeTphbl HalpshHkeHHO-1e(OPMUPOBAHHOTO COCTOSIHHUS CUCTEMBI.

KiioueBble cii0Ba: METO IPaHUYHBIX YIEMEHTOB, (GyHAAMEHTAIbHBIC (YyHKINH, 00001eHHast QYHKIHS, CIUIANH.

UDC 531/534:624(0.75.8). Sur’yaninov N.G. The main provisions of the numerical-analytic boundary element method

The basic provisions of the new calculation method — a numerical. analytical boundary element method. It is shown that the analytical part of the method is reduced to a system of orthonormal basic
functions, the construction of the Green’s function and the vector components of the external load, and the numerical phase is implemented in packages MATLAB, SKILAB or DELPHI, and to
determine the parameters of the stress-strain state of the system.

Key words: boundary element method, the fundamental function, the generalized function, spline.

M.JLXOJIMSAHCKU M, ki, B.AIIEAHUH, 1T, 1pod. (HUMOCH um.H.M.epceanosa)

MeTo YHCIIEHHOT0 AHAJIN32 B3aUMO/IeiCTBHSI NPOTSIZKEHHOT'0 COOPY KeHHsI CO CMEIAIOLMCS] TPYHTOBBIM MaCCHBOM...59

38[[8‘-[3 JIMHEHHOTO BSaHMOHCﬁCTBHﬂ L[C(i)OpMI/IpyCMOFO COOPYXKCHHUA U Z[C(IbopMI/IpyCMOFO OCHOBAHHA IMOCTABJICHA B 06H_ICM BHJIC, a 3aTEM KOHKPETU3UPOBaHa IS IIPOTSKEHHOT' O
COOPYKEHHS, ADCOTIOTHO JKECTKOTO B IIONIEPEYHOM HAIPABJICHUH. VICClIeIoBaHBbI ClTydau KaK Harpy30K OT COOPYKEHHs, TaK ¥ BO3ACHCTBHI MePEMEILCHUI IPyHTa, KOTOPbIE MOTYT ObITh
BBI3BaHbI JPYTUMH COOPYKEHUAMH, B TOM YUCJIE IOA3EMHBIMH, WJIN PA3IUNYHBIMUA HHKEHEPHO-T€OJIOTHYECKUMU IIPOLIECCAMMU. HOCTpOeH YUCJICHHBIN METOJ PEUICHUS TOJTyYEHHBIX
ypaBHeHuil Ha ocHoBe MeToa ['anepkuHa. BrinonHeHa unciaeHHas peanusanus. PaccMoTpeHbl IpuMephl BO3JAEHCTBHS COCPEAOTOYEHHON CUIIBI U NIEPEMEILEHUH ITPyHTa OT TOHHEJIbHOM
npoxoaku. YacTb pe3ysnbTaToB paboTsl iIaHupyercs 10n0xkuth Ha X VIII MexayHapoJHOM KOHrpecce 0 MEXaHUKe IPYHTOB M T€OTEXHHKE.

KiroueBble cjI0Ba: MOIyIPOCTPAHCTBO, AeOPMUPYEMBbIE COOPYIKEHHSI, TOHHEIH.

UDC 624.131.5+69.035.4. Holmyansky M.L., Shejnin V.I. Numerical analysis of interaction of elongated structure and moving soil mass

The problem of interaction of linearly deformable structure and linearly deformable soil is stated in a general form and then defined more precisely for an elongated structure that is rigid in transversal
direction. Both loads acting on the structure and on the soil outside the structure (induced by of surface and/or subsurface construction, geological processes etc.) are considered. Numerical method for
solution of corresponding equations is developed based on Galerkin boundary elements and numerically implemented.

Key words: half-space, deformable structures, tunnels.

B TIOMOIIb IMPOCKTUPOBIIMKY

ILT.EPEMEEB, a.1.H., npod. ({HUUCK um.B.A.Kyuepenko OAO«HULL «CTponTeanCcTBO»)

Craanonsl. Be3onacHocTh. ABapHiiHble CHTyanUN...64

BesonacnocTs 3pureneii, yqacTHUKOB COPEBHOBAaHMI — OCHOBHOE TPeOOBaHHE, KOTOPOE MPEAbSIBISCTCA K CIIOPTUBHBIM COOPY>KEHHsM. JlaHbI MPHMEpPhI aBapHii TIOKPHITHIA CTaIHOHOB.
CdopmymupoBasbl Tpo6IieMbl 6€301aCHOCTH CTAAHOHOB U BO3MOXXHOCTH HX PELICHHSL.

KiroueBble cj10Ba: cTaanoHbl, 0€30MaCHOCTD, aBapUHHBIC CUTYallUH.

UDC 624.012.046.69.04. P.G. Yeremeyev. Stadiums. Safety. Emergencies

Safety of spectators, competitions participants, etc. is the basic requirement which is lodged to sports constructions. Examples of stadiums coverings failures are given. Problems concerning stadiums
safety and possibility of their solving are formulated.

Key words: stadiums, safety, emergencies.

II.LH.CMHUPHOB, nnx. (HHUUCK um.B.A Kyuepenxko)

CpaBHeHHe MEeTOIMK pacyeTa HAreJbHbIX COeHHEHWIl 1epeBIHHBIX KOHCTPYKIMii. OTedecTBeHHBII H 3apy0esKHbIi ONbIT...68

TlpuBesien cpaBHUTENBHBII aHAIN3 CYLIIECTBYIOMIMX B MHPE METOUK pacueTa HareJIbHbIX coeiuHeHui. [Ipeioxena MeToMKa OnpeieieH s pacueTHBIX MAapaMeTPOB KPemeka HareIbHOro
TUIA HA OCHOBAHUH YPaBHEHUH MPEIETbHOIO PABHOBECHSL.

KroueBrble cj10Ba: HarejibHbIE COCIMHEHU S, HECylIas CHOCOﬁHOCTB, TIpees CMATHS HAareJIbHOI'O IrHE3/1a, MPEeel CONIPOTUBIICHUS Harejs I/I3I‘I/I6y.

UDC 694.14. Smirnov P.N. Comparing calculation methods for dowel-type connections in timber structures. Domestic and foreign experience

The article contains comparative analysis of existing calculation methods for dowel-type connections worldwide. The method for determining design characteristics for dowel.type fasteners, based on
yield limit equations is offered.

Key words: dowel-type fasteners, carry capacity, embedding strength, dowel bending yield strength.

Hamm ro6uisiper Ierpy Anapeesndy AvmutpueBy — 90 set...73



