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H.C. BJIOXUHA, xanj. TexH. HayK, 1ou. (MI'CY)

PACYET KOHCTPYKIMIA U3 AHA30TPOITHBIX MATEPHAJIOB C YYETOM GU3NYECKOM HEJTMHEMHOCTH

B pabote paccmorpeHa npobiema ydera (pu3nuecKol HEMMHEHHOCTH NPH pacdeTe KOHCTPYKIMH U UX 3IEMEHTOB M3 aHU30TPOIHBIX MaTePHAIIOB, OTPOMHYIO POJIb, B PELICHHE KOTOPO BHEC
npodeccop LleHTpanbHOro HayIHO-HCCIEA0BATEIbCKOTO HHCTUTYTA CTPOUTENBHBIX KOHCTPYKIHii nM.B.A.Kyuepenko I'.A.I'ernes. ITog ero pykKoBOJCTBOM H C €0 HEIOCPEACTBEHHBIM
ydacTHeM ObUIH pa3paboTaHbl TECOPUH MPEACTLHOTO HANPSIKEHHOTO COCTOSIHYS M BapUAHTHI 1¢()OPMAIIMOHHON TEOPUH IUIACTHYHOCTH JUIS PSiia aHU30TPOITHBIX MATEPUANIOB, TAKHX KaK
6eToH, KeIe300eTOH, KaMEeHHas KJlajika, IPEeBecHHa, acoecToneMeHT. TakoKke MpecTaBlIeHa METOAMKA pacyeTa KOHCTPYKIMH U UX 3JIEMEHTOB B COOTBETCTBUM C BAPUAHTOM
ne(hOpMaIMOHHOM TeOpHH MIIACTHYHOCTH HA OCHOBE oanduunpoBaHHoro meroaa Hetotona — Padcona.

KioueBble c10Ba: pusnyeckas HEMMHEHHOCTb, pacueT KOHCTPYKIMH, aHN30TPOITHbIE MaTePHaIbI.

I'.C. BAPJAHSH, n.1.1., npod. (IHHNUCK um. B.A. Kyuepenko, r. Mocksa)

OB OJIHOI BO3MOXKHOCTHU MOJEJUPOBAHUS MPOYHOCTH (PA3PYIUEHUS) CTPOUTEJIbHBIX KOHCTPYKLUIA

PaccmaTpuBaeTcs BO3MOKHOCTB IPUMEHEHUS aHAM3a Pa3MEPHOCTEN, OCHOBAaHHOTO Ha B3aMMHOOIHO3HAYHOM COOTBETCTBUH MEX/y Pa3MEPHBIMHU BEIMUUHAMU U UX
pasmepHOCTIMHU. C MOMOUIBIO MPEIOKEHHOTO MOX0/Ia YCTAHOBJIEHBI KPUTEPUH TO100HS, MTO3BOJISIONINE MOJICTMPOBATH MPOIECCHI Pa3pPYILEHUS] KOHCTPYKLIHUH,
M3TOTOBJICHHBIX U3 XPYNKUX WU BSI3KOYNPYTHX MAaTEPUAIOB.

KiioueBble cj10Ba: aHAIM3 pa3sMEPHOCTEH, MOAEIMPOBAHNE, KPHTEPHH MOJ00Hs, XPYIIKOE pa3pylieHHe, IPOUYHOCTb, JJOJITOBEUHOCTb.

UDC 539.4+69.059.4+624.01. G.S. Vardanyan. Possibility of modeling of durability (destruction) of building structures.

The article considers possibility of dimensional analysis application based on one-to-one equivalence between dimensional quantities and their dimensions. Using the offered approach the author
determined similarity measures which allow to model destruction processes of structures made of elastic or viscoelastic materials.

Key words: dimensional analysis, modeling, similarity measures, brittle failure, durability, endurance.

A.C. IOPOT'AH, k.T.H. ([lanbHEeBOCTOUHBII rOCY[apCTBEHHbII YHUBEPCHTET MyTeii cooluieHns, r. XabapoBck)

BE3PACIIOPHBIE BUCAYUE MOCTBI BOJIbIIUX ITPOJIETOB

PaccMoTpeHs! «kitaccuueckre» 6e3paciopHble BUCSYHE MOCTBI M IASTCS aHAJIN3 X CTAaTHYECKOW paboThl U peryinupoBanue ycuinuid. Mcnonb3yeTces nporpamma «MHTI,
OCHOBaHHasI Ha METO/Ie TPAHUYHBIX HHTErPaAIbHBIX ypaBHeHnH (MI'MTY). [IpeuioxxeHs KOHCTPYKIMH 6aJIOK KECTKOCTH M METOABI HX MOHTaXa JUISI MOCTOB OOJIBIINX IIPOJIETOB.
KirroueBble cj10Ba: pacropHble BUCSHYHE MOCTBI, Oe3pacnopHsle Bucsune moctbl, MKD, MI'Y.

UDC 624.04: 624.5 A.S. Dorogan. Self anchored suspension bridges with long spans.

Design concepts for classical self anchored suspension bridges were considered. The paper presents an analysis of bridges’ structural behavior and forces control. The Intel program based on boundary
integral approach (BIA) is used. Designs of stiffening girders and methods for their installation on bridges with long spans are offered.

Key words: earth anchored suspension bridges, self anchored suspension bridges, FEM, BIA.

T.T. MYCABAEB, a.1.1., npo¢., T.K. KAIOIIOB, kana.texn.Hayk (OHUU npu EHY um. JLH. I'ymunesa, r. Acrana, Kasaxcran)

PACYET IMWJIMHAPUYECKUX U WHAPOBUJHBIX ITOA3EMHBIX COOPY)KEHHMI B HEOJHOPOJAHOM HEJWHEWHOM MACCHUBE I'OPHBIX TMOPO/I ITPU PA3JIMYHbIX
YPE3BBIYAHBIX BO3JENCTBUAX

IIpeanpunsTa MOMBITKa MATEMAaTUYECKU IPOAHAIM3UPOBATH COCTOSIHUE MOA3EMHBIX IAPOBHIHBIX MOJIOCTEN M HUIMHAPUIECKON BEPTUKAIBHON SKCIUTyaTallMOHHON CKBaXXKHUHBI C
LIEJIBIO OTpeeIeH s HaPsHKEHHO-1e(hOPMUPOBAHHOTO COCTOSHHS, TPUYUHBI OOPYIICHHS MOJIOCTEH U M3MEHEHHSI TEOMETPUUECKUX APaMETPOB C TEUCHHEM BPEMEHH. 3a/1aua
peraercs B GH3NYECKOI ¥ TEOMETPUYECKON HeJIMHEHHOMN TOCTaHOBKE C y4eTOM HEOJHOPOAHOCTEH, TPEIIMH H IT0I3Y4eCTH MaTepHalloB opo. PacueTHast Moaens pasaensercs
Ha JIBa dJieMeHTa. J[JIs aHaM3a TeKyIEero COCTOSHUS KaXKI0ro M3 00BEKTOB HEOOXOIMMO PEIIUTh 3a1a4H JIIUTEILHON MON3yYeCTH BEPTUKAIBHOI MOIYIIOCKOCTH C
LWJIMHIPUYECKUM OTBEPCTUEM U HIAPOOOPA3HOH MOJIOCTH IIIYOOKOTO 3aJI0KEHUSL.

KiroueBble ¢J10Ba: HEOAHOPOJHOCTh MATEPHAIIOB, y4eT (HH3HUSCKON U FeOMETPUYECKOM HETNHEHHOCTH, TPEIIHHA, TOI3Y4eCTb, QYHKIHNA HEOTHOPOAHOCTH, MOJTYIPOCTPAHCTBO, MOAYJIb YIIPYTOCTH.
UDC 624.012. T.T. Musabaev, T.K. Kayupov. Calculation of cylindrical and spherical underground structures in heterogeneous nonlinear mountain mass under different extreme influences.
State of underground spherical cavities and a cylindrical vertical development well was analyzed to determinate mode of deformation, causes of cavities failure and changes of geometrical parameters
with time. The problem is solved taking into account physical and geometrical nonlinearities, heterogeneities, cracks and creep of rocks materials. A calculation model is divided on two elements. To
analyse current state of each object it is necessary to solve problems for a long-term creep of deep vertical half-plane with a cylindrical hole and spherical cavity.

Key words: materials heterogeneity, accounting of physical and geometrical nonlinearity, crack, creep, heterogeneity functions, half-plane, coefficient of elasticity.

K.®. ITAI'UBAJIEEB, k.T.H., 101., C.H. BYPOB, unx. (CapatoBckuii rocyAapCTBEHHBINH TEXHHYECKHI YHHBEPCHUTET)

K PACUETY HPOCTPAHCTBEHHBIX CUCTEM, COCTOSIIAX U3 CBSI3AHHBIX MEXKIY COB0M 3AMKHY ThIX HUJIMHAPUYECKHUX OBOJOYEK

IIpemioxeH crocob pacuera COWICHEHHbBIX 3aMKHYTBIX HIMITMHAPUYECKUX 0007104eK. CYLIIHOCTh METOa H3JI0XKEHA Ha MPHUMEPE TOHKOCTEHHOM MPOCTPAHCTBEHHON CHCTEMBI,
COCTOSILIEH U3 IBYX 3aMKHYTBIX LIMUIMHIPUYECKUX 000I0UEK.

Kurouesrble ciioBa: 060}10'-11(3, TIPOCTPAHCTBEHHAS CUCTEMA, JIMHU KOHTAKTa,Harpy3Ka,peakTUBHOC 1aBJICHUE, COIPSIKEHUE, ICPEMEILICHUE, CUCTEMA, YPABHCHHE, PAI.

UDC 624.04:539.3. K.F. Shagivaleev, S.N. Burov. Calculation of space systems consisting of linked closed cylindrical shells.

The method for calculation of linked cylindrical closed shells is suggested. The method point is stated by example of a thin-walled space system consisting of two closed cylindrical shells.

Key words: shell, space system, contact line, load, reaction pressure, conjunction, displacement, system, equation, series.



A.JO. COJIIATOB, unzk. (OOO TexcodT, r. MockBsa)

AHAJIN3 YCTOMYMBOCTH KEJE30BETOHHBIX CTEPKHEBBIX KOHCTPYKIIAN C YYETOM ®U3NYECKON HEJJTMHEMHOCTH

PaccmaTpuBaetcs 3ama4a yCTOWYUBOCTH IS KEJIE300€TOHHBIX CTEPIKHEBBIX KOHCTPYKIMHI € y4eTOM (HH3MYECKON HENMMHEHHOCTH. Peann3oBaH UTepallMOHHbINA arOpUTM
PpCILICHUs 3a1a491 B paMKaX METO/Ia KOHEYHBIX 2JIEMEHTOB. AJITOPHTM YYHTHIBAET MOMEHTBI H KCLICHTPUCHTETHI COKUMAIOIINX CHJI, @ TAKOKe MON3y4decTh OETOHa U
paspyliiaeMocTh OETOHA NPU JOCTHYKCHUH MaKCUMAJbHBIX AehopMariuii.

KuioueBble ciioBa: ycroitunBocts, MKD, dusnueckas HenuHeiiHOCTS, oTHOpHOCTH, AKM, %erne306eToH.

UDC 624.04.046.3. A.Yu. Soldatov. Analysis of reinforced concrete structures stability taking into account physical nonlinearity.

The paper considers problem of stability for reinforced concrete structures taking into account physical nonlinearity. The author used iterative algorithm for problem solution within the framework of
finite elements method (FEM). The algorithm takes into account moments and eccentricities of compression forces as well as creep and wrecking of concrete at maximum deformations.

Key words: stability, FEM, physical nonlinearity, bearing reaction, reinforced concrete.

B.B. YJIUTHH, a.1.1., npod. (CasKT-11eTepOyprekuii rocy1apCTBeHHBINH yHUBEPCUTET HU3KOTEMIIEPATYPHBIX H IHIIEBBIX TEXHOIOTHIA)

JTE®OPMALIMOHHBIA KPUTEPHUIA ITPU AHAJIA3E YCTOMUYUBOCTHU U MTPOJOJbHOI'O U3T'ABA B YCJIOBUAX GU3HUYECKON HEJTMHEMHOCTH

PaccmatprBaeTcst yCTOHYHBOCTD CTEPIKHEH, IUIACTHH, 000I0YEK U APYTUX TOHKOCTCHHBIX KOHCTPYKIHUI B YCIOBHAX MO (HDH3UYECKON HETMHEHHOCTH, KOI/1a HAIPSKEHHUS
MPEBBIIIAIOT NPeJIeN MPOIMOPIMOHAIBHOCTH, HO BENMYMHA eopMmanuii orpanuuena. Mcnonb3yercs konuenuus Llennu. B ocHOBY aHanu3a mojioxkeHa KapTHHA Pa3BUTHS
nedopmarmii. J{s ompcanus OBEISHHS CHCTEMBI PACCMATPHBAETCs JBIKCHHE TOYKH Ha JJHarpaMMe MpU NPOHOPLHOHAIBHOM HArPYKEHHHU C TOCTOSIHHON CKOPOCTBIO.
AHAJIOTUYHBIN TOJXO0]] UCTIONB3YETCS U AJIs aHaIM3a IPOIOIBHOr0 U3ruba NpH JeHCTBHU U3THOAIOIIX MOMEHTOB.

KiioueBble cJ10Ba: CTEP/KHH, JHarpaMMa CKaTusl, yCTONYHBOCTh, KPHTHYECKOE COCTOSIHIE, (PU3HYECKas HEIMHEHHOCTD, IIPOAOJIbHBII H3rH0, METO/l KOHEUHBIX JICMEHTOB.

UDC 539.3. V.V. Ulitin. Deformation criterion for analysis of stability and buckle under physical nonlinearity.

The paper considers stability of bars, plates, shells and other thin-walled structures under small physical nonlinearity when stresses exceed limit of proportionality but a deformation amount is limited.
The author uses Shenli concept. The analysis base is a picture of deformations development. To describe a system behavior the author considers motion of particle on the diagram under proportional load
at constant speed. A similar approach is used for an analysis of buckle under bending moments influence.

Key words: bars, compression diagram, stability, critical state, physical nonlinearity, buckle, finite elements method.

I'.I'. BYJIBIYEB, noktop ¢us. mat. Hayk, npod. (MUDPA)

JUHAMHAUYECKOE PA3PYIIEHHUE IIJIOCKOJAE®OPMHUPOBAHHOI'O CTEPXKHS C JTUCTOKAIUAMU

MeTon0M NpOCTPaHCTBEHHBIX XapaKTEPUCTUK MOJACIHUPYETCS AMHAMHKA U IHHAMUYECKOE pa3pylICHUE CTePKHS KBaIPaTHOTO CEYCHHUsI, Ha TIPOTUBOIOIOKHBIX KOHIIAX
KOTOPOTO ISUCTBYIOT OIMHAKOBBIE PACTATHBAIOIIHME HArPy3KH. CTEPIKEHb COJCPIKUT TPYIIbI TUCIOKALNI UITH JUIONEH IUCIOKALMIA, 3HAKHA KOTOPBIX IPEIIIONIararoTCcs
OJIMHAKOBBIMH WJIM YePEoyIOIMMUCA. JIUCIOKalKU MOTYT JBUTaThCsl M UCUE3aTh, ONAlas Ha TPaHULIbI CTEP)KHS WM Ha Oepera TpeuuH. Mccenenyercs npaBoMepHOCTb
HCIIOJIb30BaHHUS TTOSICOB U300PaKESHHIA TUCIOKAIMI JUIS CO3JJaHMUsI COOTBETCTBYIOLIMX IPAHUYHBIX YCIOBHA. OnpenernsieTcst HIKHUAMN Npesiell U XapaKTep paspyIieHUs CTEPIKHS B
3aBUCHMOCTH OT MOIIHOCTH JUCIIOKALUH (MJIH IUITOJIeH TUCIIOKAIMii), UX 3HAKOB U KOJIMYECTBA.

KiroueBble cjioBa: JAWHaAMHKa, pa3pylieHue, MOACIINPOBaHUE, NUCIIOKAllUH.

UDC 539.3. G.G. Bulychev. Dynamical destruction of plane strain bar with dislocations.

The method of spatial characteristics is used to model dynamics and dynamical fracture of bar with square section. The bar has same tensile loads at opposite ends. The bar contains groups of dislocations
or dislocations dipoles and their signs are assumed to be the same or alternate. Dislocations can move and disappear when they get to bar boundaries or cracks faces. The author researches legitimacy of
using of dislocations images zones for creation of proper boundary conditions. Lower bound and character of the bar destruction is determined depending on dislocations power (or dislocations dipoles),
their sings and quantity.

Key words: dynamics, destruction, modeling, dislocations.

B.Jl. MOHJIPYC, A.1.1., npod., C.H. IIYTOBCKUM, umzx. (TOY BIIO MI'CY)

MPEJIEJBHBIE YACTOTHI BOJIH, CHOCOBHBIX PACIIPOCTPAHSATBLCSI B 3JAHUSIX U COOPY/KEHUSIX, UMEIOIIUX PETYJISIPHYIO CTPYKTYPY

B craTthe paccmaTpuBaroTCsl pacueTHBIE MOJIEINH 3/1aHUHM U COOPYKEHUH ¢ IEpHOAMUECKON CTPYKTYPOH, TPOXOXKAECHUE BOJIH B TAKUX CUCTeMaX. JJIs 4acTHOTO ciydast HOCTpOoeHa
KapTUHA JIMHUI PaBHOM YaCTOThI, IO3BOJISIIOILAS ONPEAENUTD IPeIeIbHbIC YACTOTHI BOJIH, KOTOPBIE MOTYT IPOXOAUTH YEPEe3 JaHHYIO MOJIEIb.

Kuamwuessble cioBa: BOJIHBI, IIEpUOANYIECKAS MOJCIIb, KOJ‘[C6aHl/l${, TIpeneiibHas 4yacTora.

UDC 624.042.8. V.L. Mondrus, S.N. Shutovskiy. Critical frequencies of waves which are capable to propagate in buildings and constructions having regular structure.

The article considers calculation models for buildings and constructions which have periodic structure, wave’s propagation in such systems. For a special case a graph for lines of an equal frequency was
built. This graph allows to determine critical frequencies of waves which can propagate through the given model.

Key words: waves, periodic model, vibrations, critical frequency.

B.B. IETPOB, kanp. Texn. Hayk (L{HUMUCK nm. B.A. Kyuepenko)

BI3DIN — IIPOFPAMMA PELIEHUSI 3-D JUHAMUAYECKUX 3AJJAY TEOPUH YIIPYTOCTU METOAOM 'PAHUYHBIX UHTEIPAJIbHBIX YPABHEHMI

PaspaboTana BeraucnuTensHas nporpamMma BI3DYN s penreHnst npocTpaHCTBEHHBIX AMHAMUYECKHX 3a/1ad TEOPHUH YIIPYTOCTH METOIOM IPAaHHYHBIX JJIEMEHTOB.
TIpencraBneHsl 1Ba TECTOBBIX pUMepa. Pe3ynbTaThl pacyeToB, BBIMOJIHEHHBIX 1O nporpamme BI3DYN, HaxoasTcst B XOpoIeM COOTBETCTBUH C TAHHBIMH, ITOTY4EHHBIMH
JIPyTMMH aBTOPaMH.

KiioueBsle ciioBa: NPOCTPAHCTBEHHBIC IUHAMUYECKHUE 3a/1a4U, METO/] TPAHUYHBIX DJIEMEHTOB.

UDC 624.04:681.3. V.V. Petrov. BI3DIN is program for solution of 3-D dynamical problems of theory of elasticity by boundary integral approach.

BI3DYN computer program was developed. This program is used for solution of three-dimensional dynamical problems of theory of elasticity by boundary element method. The paper presents two test
examples. Results of calculations received with usage of BI3DYN program are in good accordance with data received by other authors.

Key words: three-dimensional dynamical problems, boundary element method.

K. KAHT'APJIY, unx. (MI'CY, r. Mocksa)

PEAJIN3AIIUS KOJIEBAHUS ’KUJIKOCTHU B PESEPBYAPAX IIPHU CEMCMHUYECKHUX BO3,I[EI7[CTBI/ISIX C IOMOUIBIO TIPOI'PAMM MATLAB U ANSYS CFX

PaccMoTpeHbI METO/IbI pean3alyu KoeOaHus KUKOCTU B pe3epByapax NpH CEHCMUYECKHX BO3JIEUCTBUAX HA OCHOBE KOMIBIOTEPHOro MojienupoBanus. [IpencraBnena
JIMHAMIYIecKast MOZIeITb ABIDKYIIEHCS JKHIKOCTH B pe3epByape, KOTopasi COCTOUT M3 Habopa cOCPEJOTOYEHHBIX Mace ¢ MPYXHHAMH H JeMiipepamu. 1 peneHns 3Toi CHCTEeMBI
npumensiercst mporpamma Matlab Simulink. ITpuBeneHs! pe3yabTaTsl JTHHAMIIECKOTO MOACITHPOBAHIS CEHCMHUYECKOTO BO3ICHCTBIS Ha OEH30XpaHIIIHUIIE B Cpefie maKkera Ansys
Cfx.

KurioueBble cj10Ba: KoneGaHuUst )KUKOCTH, UMIHHAPUYECKUN pe3epByap, ceicMuyecKue Bo3aeicTBrs, MoenupoBanue, Matlab Simulink, coO6cTBeHHbBIE YacTOTHI KONEOAHUI KUAKOCTH,
THAPOANHAMHYECKOE JaBneHue, Ansys Cfx.

UDC 534.12,539.3. K. Kangarloo. Modeling of sloshing in tanks under seismic loads by MATLAB and ANSYS CFX programs.

The paper considers modeling methods of sloshing in tanks under seismic loads. A dynamic model of a flowing liquid in tank is presented. The model consists of set of masses concentration with springs
and dampers. Matlab Simulink program is used for calculation of this system. The paper presents results of dynamic simulation of seismic load on a gasoline storage by Ansys Cfx program.

Key words: sloshing, cylindrical tank, seismic loads, modeling, Matlab Simulink, natural frequencies of sloshing, hydrodynamic pressure, Ansys Cfx.

A.T'. TSIIUH, a.1.H. (OAO «ATOMIHEPrOonpoeK™, r. Mocksa)

MPYKUHBbI U JEMI®EPDI C 3AIIA3JIBAHUEM ITPU PACUETAX B IIPSIMOM BPEMEHHU: NOJATJIMBBIA ®YHIAMEHT NOBEPXHOCTHOI'O 3AJI0KEHUS

ABTOp HCTIONB3yeT B INIAT(HOPMEHHOI MOJIETH CHCTEMBI «COOPYKEHHE — OCHOBAHUE» JUISl MOACITHPOBAHHS «TPYHTOBOTO IIOJ{BECay» HAPSAY C TPAAUIMOHHBIMU
pacrpeieIeHHBIME TI0 TTOJIOIIBE MPYKHHAMHU | JeMIIpepaMu TakxKe MPYKUHBI U JeMI(epsl ¢ 3ama3abBaHneM. Takoil «rpyHTOBBII MOABEC) MO3BOJISIET BOCIIPOU3BECTH B
pacuerax B IPSIMOM BPEMEHH YCHIIHS B (DYHIAMEHTHOH IUIHTE,  TAK)Ke BEPTHKAIBHBIE YCKOPEHHS B LIEHTPE MPOJIETOB MTOJATIIMBON (yHIAMEHTHOH IUTHTHL.

KiioueBsle cioBa: B38.HMO/I[CI\/'ICTBI/IC COOpYKE€HHUSA C OCHOBAHHUEM, TUHAMHUYCCKHUE KECTKOCTH, ceiicMuueckas peaknus.

UDC 699.841.624.042.7. A.G. Tyapin. Usage of springs and dampers with delay for calculations in real time: surface supple foundation.

To model “ground support” for a platform model of the building-foundation system the author uses springs and dampers with delay along with conventional distributed by base springs and dampers. Such
“ground support” enables to reproduce efforts in a foundation plate as well as vertical accelerations in a centre of bays of a supple foundation plate for calculations in real time.

Key words: building and foundation interaction, dynamic stiffness, seismic reaction.

B.JI. XAPJIAHOB, a.T.H., npo¢. (Bonr’ACYV, r. Bonrorpay)

PEAYLHUPOBAHUE PEAKI.H/]V] HEYIIPYITMX CUCTEM NP CEHCMHUYECKHUX BOS}IEﬁCTBI/IﬂX

30anus maccosoil 3acmpoliku paccuumvléaomcs Ha ceticmuieckoe 8030elicmaue no JUHeUHoU cnekmpanbhol meopuu. IIpu 5mom pacuem 6e0emcst Ha CHUNCEHHYI0 8 4 pasza
peaxyuio Iunelno2o OCYuIIAMopa Ha 3a0annoe 6o3oelicmeue. B omeuecmeennvix nopmax smo cuudicenue obecneuusaemcs KodQhuyuenmom oonycrkaemvix nogpesicoenuti K1
< 1, komopwlil, no cymu, A61Aemcs 00PAMHOU 8eIUYUHOU NPUHAMOMY HA 3anade Ko3ghguyuenmy pedykyuu.

Knioueswie cnosa: kospuyuenm pedykyuu, IUHENHO CNEKMPAIbHAS Meopusi, SHepaus dehopmayuu.

UDC 624.042.8. V.L. Harlanov. Reduction of reactions of nonelastic systems under seismic loads.

Linear and spectral theory is used to calculate mass development buildings under seismic load. At that the calculation is carried out for a lowered in four times reaction of a linear oscillator on a specified
effort. For domestic standards this reduction is provided by a coefficient of acceptable damages K1 < 1 which is inverse value of a ratio of reduction accepted at the West.

Key words: ratio of reduction, linear and spectral theory, deformation energy.

A.C. MAPYTSIH, kaui. TexXH. HAYK, jou. ([IaTHropckuii rocyapcTBEeHHBII TEXHOIOTHYECKUH YHHBEPCUTET)
OBJIETYEHHBIE MPOCTPAHCTBEHHO-CTEPKHEBBIE KOHCTPYKI[UU MOKPBITUI



40 et oTpacJM JerkuX MeTANIHYeCKHX KOHCTPYKIHI KOMILIEKTHOH MOCTABKH

IIpuBenen maTepuan, nocesmeHHbIH 40-1eTuio KucioBoackoro 3aBoga METaUNIOKOHCTPYKIHMIT (ekadpp 1971 r.) M 0TEYeCTBEHHON OTPACIH JIETKUX METATHYECKUX
KOHCTPYKLUI KOMIUICKTHOU mocTaBku (Maii 1972 r.). OnucaHsl AByXbSPYCHBIE KOHCOJIBHBIE U OOJBIICIPOIETHBIE MOJU(UKAIIMY TPOCTPAHCTBEHHBIX KOHCTPYKIMHA HOKPBITHI
U3 CTEPIKHEBBIX H Y3JIOBBIX 2JIEMEHTOB YHH(HIIMPOBAHHOIO («3aBOJICKOr0») copTameHTa Moayie tuna «KucnoBoack» («MApxI»), BKIro4ast BApHAHT, PeaJn30BaHHbIN B
CIIOPTUBHOM KOMIUIEKCE C KPBITHIM 3aJI0M Ha [JBE HIPOBBIE IUIOMAAKH. Pa3paboTaHbl M HCCIIEI0BaHbI HOBBIC TEXHHYECKUE PELICHHS IPUMEHUTENIBHO K CTEPIKHEBBIM dJIEMEHTaM
YHUGHLIUPOBAHHOTO COPTAMEHTA, MX Y3JIOBBIX M CTHIKOBBIX COSIUHEHHH JUIsl TIOBTOPHOTO MCIONB30BaHUS IPH PEKOHCTPYKIIMY MM MOJepHU3alnu. Ha onbITHBIX 00pa3uax
HOATBEPIKACHA UX HEOOXOAMMas U JOCTATOYHAsI HeCyIlasi CIIOCOOHOCTh, yTOYHEHAa METOJMKA pacyeTa, 0TpaboTaHa TEXHOJIOT s H3TOTOBICHHUS 1 MOHTaXKa, TOKa3aHa
MEPCHIEKTUBHOCTD B METAITIMYECKUX KOHCTPYKLMAX HOBOT'O IMIOKOJICHHUS.

KirroueBble cJj10Ba: Jierkie METauIMYecK1e KOHCTPYKIMH KOMIUIEKTHOM nocTaBky, Moy au tuna «Kucimosoack» («MApxI»), NpocTpaHCTBEHHbIE OKPBITHS, CTPYKTYPHBIE KOHCTPYKLIMH, I€PEKPECTHO-
CTEPIKHEBBIC CUCTEMBI, CTCPIKHEBLIC prG‘IaTLIe DJIEMEHTHI, Y3JIOBBIE U CTHIKOBBIE COCTUHEHHUS.

UDC 624.013.014. A.S. Marutyan. Light spatial and bar constructions of covers.

The author describes double-deck cantilever and large-span modifications of spatial constructions of covers consisting of bar and nodal elements of unified assortment of Kislovodsk (MArhl) type
modules. The author developed and researched new technologies for bar elements of unified assortment, their nodal and butt joints for their iterative usage for a reconstruction or modernization.

Key words: light metal constructions, spatial covers, structural constructions, cross and bar systems, nodal and butt joints.
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0.B. BAHJINH, kanz. Texs. HayK, 10kTopaHT (benropojackuii rocy1apcTBEHHBIH TEXHONIOTMYECKUT YHHUBEPCHTET MM. B.I'. lllyxoBa)

TMOBBIIIEHUE COIMTPOTUBJIEHUSI OBPA3OBAHHIO TPEIIUH MOBPEXKJIEHHOI'O KOPPO3HUEU KEJIEJIE3OBETOHA OB)KATHEM

IIpuBenena MeToiMKa KOJIMYECTBEHHOM OLIEHKH BIMSHUS 00)KaTHs >KeJIe300€TOHHBIX 3JIEMEHTOB Ha IOBBIIEHUE UX TPEIIMHOCTOMKOCTH C y4€TOM KOPPO3HOHHBIX MOBPEXKICHHH
MaTre€puajosB.

KiroueBble ciioBa: o0xatue xesie300eToHa, KOPPO3HOHHbBIE IOBPEXKICHUS, 00pa30BaHUE TPELLH.

A.C. JEXTSIPb, x.1.1., mpo¢. (HaumoHambHbIi TPAHCTIOPTHEI YHHBEPCHTET, T. Kues) .

HECYHAS ClIOCOBHOCTb KOHUYECKOHM OBOJIOYKH U EE SKCIINIYATALIUSA B ATPECCUBHOU CPEJIE

Paccmotpena nosiorast kKoHu4yeckas 000J104Ka CPEAHEH TONIIMHBI [IPU JEHCTBUY MONEPEYHON 3arpy3ku. OCOOEHHOCTh PACUETHON CXEMbl COCTOUT B TOM, YTO TOJIIIMHA O00JIIOYKH
HM3MEHSeTCsl BIOJIb 00pa3syromieil, a pacipe/eneHue 3arpy3Ky 3aBUCHT OT TeOMeTpUH 00010uK. [leficTBHe arpecCHBHOM cpe/ibl IPUBOAUT K KOPPO3HOHHOMY ITOBPEXKACHUIO
obonouky. Pacuer HecyIelt cHOCOOHOCTH TaKOW KOHCTPYKIMH MO3BOJISIET JaTh PeKOMEHIAINH B OTHOLICHHH ee 0e30I1acHOi SKCIUTyaTalluy B TEUCHHUE 3aJaHHOTO IIepHo/ia pH
OTCYTCTBHH HaJUIeXKaIel SKCILTyaTalluH.

KuroueBbie c10Ba: KOHUYECKAS, 060n0'{1<a, Hecylas CHOCOﬁHOCTb, KOPPO3UOHHOE IOBPEKIACHUE.

A.C. 1OPOTI'AH, kana.TexH.HayK ([]anbHEBOCTOUHBIN rOCYJaPCTBEHHBIH YHUBEPCHUTET MyTeil coodiieHus, r. XabapoBck)

PACIIOPHO-BE3PACIHOPHBIE BUCAYUE MOCTDI. Yacts 1

IIpemioxxeHs! paciopHO-Oe3pacOpHbIE BICSYME MOCTHI ¢ BEICOKHM YPOBHEM KPETUICHUS JOMONTHHUTENBHEIX Kabemnel K MIIOHY; JaeTcsl aHaJIN3 UX CTaTHIeCKOH paboThI 1
perynupoanue yeunuii. Ucnosnb3yercs nporpamma «MHT1», OCHOBaHHAs HA METO/IE TPAaHUYHBIX HHTErpanbHbIX ypaBHeHH (MITY).

KurroueBble cj10Ba: pacropHble, 6e3pacropHbie 1 pacopHo-Oe3pacnopHbie Bucsyne Mocts, MKD, MI'Y.

B.U.KOPOBKO, A.T.H., npo¢., C.FO.CABUH, un:xk. (PI'bOY BIIO «I'ocynuBepcuter — yueOHO-HAYYHO-POU3BOJCTBEHHbIH KOMILIEKC))

U3k OPTOTPOIIHbIX MJIACTUHOK B BUJAE NAPAJIJIEJIOTPAMMA C OJHOPOJJHBIMU U KOMBUHUPOBAHHBIMU 'PAHUYHBIMHU YCJIOBUSMHU
PaccmatpuBaroTes 3a1a9H HONIEPETHOTO M3rHOa YIIPYTHX OPTOTPOIHEIX IUIACTHHOK B BUJIE IapalIeIorpaMMOB, HAarpyKeHHBIX PABHOMEPHO pacIpeeIeHHOI Harpy3KoH, pu
OZIHOPOJHBIX U KOMOWHUPOBAHHBIX TPAHUYHBIX YCIOBUSX. PellleHue 3a/1a4i OCYIIECTBISIETCS. METOAOM HHTEPIOIISIIHH 0 K03 dunueHty Gpopmbl. [I1s INIACTHHOK B BUJIE
POMOOB O 3HAYEHHSIM MaKCHMAJIBHBIX IIPOTHOOB, MOTYyIeHHBIM ¢ HoMoIbio MKD), HocTpoeHs! alnpoKCHMHpYIOINe (QyHKINH, apTyMEHTaMU KOTOPBIX SIBIITIOTCS

K02 GUIHEHT (HOPMBI H COOTHOIIECHHS IIVTHHAPHIECKHX JKECTKOCTEH. DTH (DYHKIIMN MOTYT OBITh UCIIOJNB30BAHBI HEOCPEACTBEHHO JUIS HAXO0XK/ICHHS 3HAUYSHHUI MaKCHMaIbHBIX
NIPOrvOO0B IIACTHHOK B BHJE POMOOB IHOO0 UL MOMTY4eHHUs] ONOPHBIX 3HAYEHUI IIPU PEIleHUH 3a]a4 MOIePEeYHOro U3riHba OpTOTPOIHAIX IIIACTUH B BUJIE apalIeIorpaMMOB
METOIOM MHTEPIIOJIAIHH 10 Ko dHuumeHTy GpopMsl.

Ki1oueBble ¢J10Ba: OPTOTPOIHBIC NIACTUHKU B BUE MapalieorpaMMOB, MAKCUMAIIbHBII IPOTrU0, OHOPOIHBIE 1 KOMOMHUPOBAHHbBIE TPAHUYHBIE YCIOBHUS, METOJ HHTEPHOISALNH 110 KO3 duineHTy
bopmsI.

A.A. IOKPOBCKH, n.1.1., npod. (IT'YAC, r. [lensa)

O MPEJCTABJIEHUM JE®OPMUAPYEMOM CTEPKHEBOM KOHCTPYKUMU CUCTEMOWM HEJE®OPMUPYEMbBIX JIEMEHTOB COEJMHEHHBIX
VIIPYTO3NMOJATJIMBBIMHA CBSI3SIMU

TIpennaraercs B pacuerax ne)OpMUPYEMbIX CTEPIKHEBBIX KOHCTPYKIMIA TIPUMEHSATH PACUETHYIO CXEMY B BUJI€ CUCTEMBI HeJle(hOPMUPYEMBIX 3JIEMEHTOB COEAMHEHHBIX YIIPYTo-
TIOJIATIIMBBIMHU CBS3SAMH 3aIaHHBIX JKECTKOCTEH. le/l TaKOM pacqe‘moﬁ CXEM€E yIpOIACTCsa CTPYKTypa ypaBHeHI/Iﬁ MECTOOOB CHII, nepeMemeHnﬁ, CMCIIIaHHOT 0, JICTYE
BBIUHCISIIOTCS KOG QUIIMEHTHI ypaBHEHUIA, TIPOILE PEIIAeTCs CUCTEMa ypaBHEHHH. MeToinka pacueTa npoAeMOHCTPUPOBAHA Ha IpUMepe paMbl. PEKOMEHyeTCsl IPUMEHSTh
pa3paboTaHHYIO0 METOUKY K PacuyeTy Pa3IHYHbIX CTEP’KHEBBIX KOHCTPYKIIMIA.

KiioueBsle cioBa: HC/I[Cd)OpMI/IpyCMbIC DJIEMEHTHI, YIIPYTO-TIOAATIIMBLIC CBA3H, METOBI pacyeTa.

B.C. YTKHUH, a.1.1., npo¢., H.I'. MBICOBA, k. (BoJIOroACKHi rOCYapCTBEHHBIH TEXHHYECKUH YHUBEPCUTET) B

MPEAYNPEIUTEJIBbHBIU 3JIEMEHT - CPEJACTBO MOBBILIEHUS JOJATOBEYHOCTH U )KUBYYECTHU HECYIIUX KOHCTPYKIIUU

PaCCMOTpeHO HCIIOJIb30BAHUEC NPEAYITPEAUTEIIBHBIX 3JICMEHTOB B COCTaBE SHaHHﬁ u C()Opy)KCHI/Iﬁ JUIA IOBBIIIEHUS TOJITOBEYHOCTH U XKUBYYECTHU HECYIINUX KOHCprKHHﬁ.
UpMMepOM TAKOI'o 3JIEMEHTA CIIYXKUT KeNe300eToHHast Oalika WIIH IUIHTA. 3a CUET UCIIOIb30BAHUS B KOHCTPYKIHUAX OJHOI'0 WJIK HECKOJIBKUX NPEAYIIPEAUTEIIbHBIX SJIEMEHTOB
MOKHO OIIPEACIATh BPEMSI HavaJla TMAarHOCTUKA 3JICMCHTOB KOHCTPYKIUH, a TAK)KC HAa4aJI0 OL[CHKA 0e30IMacHOCTH KOHCTPYKIIMH Ha CTaAUX SKCIUTyaTalllu. HpI/I 9TOM
npenynpez:[uTenLHHﬁ JJIEMEHT JOJDKEH COACPKATh OAUH JIETKO KOHTpOJ’IpreMLIﬁ napamMerp (KpHTep"ﬁ NPEACIBHOIO COCTO;[HHS[), TI0 3HAYEHHUIO KOTOPOI'O BBIABIACTCA
HaACKHOCTb NPEAYNPEAUTEIILHOIO 3JIEMEHTA U BPEMS TUAarHOCTUKU BCe KOHCTPYKIIHMH.

KiioueBble ¢j10Ba: J0ITOBEYHOCTD, KUBYUCCTh, HECYIIHIT 3IEMEHT, KPUTEPHH PabOTOCIIOCOGHOCTH, NIPEIyPEIUTEIIbHbII 3IEMEHT, HaJIC)KHOCTh, MEXaHUIECKas! 6E30MacHOCTb.

B.H. BEJIEBHY, un:k., C.B. BOCAKOB, a.T.H., npod. (PYII «Mucturyr benHUMUCy, r. MuHCK)
ONPEJEJEHME JIJIMHBI 30HBI NEPEJAYH HAIIPSIKEHUH B IIPEIHAIIPSI)KEHHBIX )KEJE30BETOHHBIX IVIMTAX BE3OMAJTYBOYHOIO ®OPMOBAHMS



M3noxenst MaTtepuajbl TCOPETHIECKUX HCCIIEIOBAHUM T10 ONpEACIICHUIO NJIUHBI 30HBI IEpEAavYU HaHpﬂ)KCHI/Iﬁ apMaTypHBIX KaHAaTOB B IUIATaX 6esonany60q1—10ro q)OpMOBaHI/Iﬂ u
BEJIMYMHBI BTATHBAHUS KaHATOB. C MCIIOJIb30BAHUEM OHEPreTHYCCKOro nNoaxoaa rnojsy4eHbl (bOpMyJ'ILI, OTpakarolue BIMAHUC (1)H3quc1<nx mapaMeTpoB IUIAThI U KAHATOB Ha
BEJIMYMHBI JJIMHBI 30HBI IIEpEaaAIN HaHpﬂ)l(eHI/Iﬁ U BTATYBAHUA KaHATOB.

KiioueBble ciioBa: mmuTa 6e30nanry60uHoro (popMOBaHHUs, SHEPreTHYECKHUH OanaHc, MeTo Putia, JiHa 30HBI HepeIauy HAMPSHKESHHI.

A.A. TPELLIEB,coBetHuk PAACH, a.1.1., npo¢., A.H.IHAPEB,uu:k., B.I.TEJIMYKO, k.1.H., 1ou. (Tynl'V, r. Tyna)

MOJEJIb OITPEAEJEHUSA HANIPSI)KEHHO-JE®OPMUPOBAHHOI'O COCTOSIHUSA TOJICTBIX HUINHAPUYECKUX OBOJIOYEK U3 PASHOCOITIPOTUBJIAIOIIUXCS
MATEPHAJIOB

PaccmatpuBaercst MoauduKarys 06beMHOT0 KOHEYHOTO dIeMeHTa B (hopMe TeTpadpa Ul pacueTa IPOCTPAHCTBEHHBIX KOHCTPYKIUMA. BrIBeeHa MaTpHIia 5KECTKOCTH UL
KOHEYHOTO JJIEeMEHTa B (hopMe TeTpasapa ¢ TpeMsi CTeHeHs M cBOOOBI B y3ie. [locTpoena Monesp penrenus 3agayun onpeaeneHus HC ToncToi HHuIMHAPHIECKOH 000T0UKH.
KiioueBble ciioBa: 0607104Ka, aHU30TPOIIHSL, OPTOTPOIIMS, HAIIPSHKEHHO-1e()OPMUPOBAHHOE COCTOSIHUE, PA3HOCOIPOTHBIEMOCTh, KOHCUHBIH JIEMEHT.

A.M.LIEUH, a.1.H., npod., M.B.3AI7H.IE!3, K.T.H., gol. (II'YAC, r. Tlen3a) .

METO/J CMEIIEHHBIX PASHOCTEM JIs1 PELHEHUSI CACTEM JU®PEPEHIIUAJBHBIX YPABHEHUU IBUKEHUS MEXAHUYECKUX CUCTEM

PazpaboTan METO/| YMCICHHOTO PelIeHUs CUCTEMBI AU PEepEeHIIMAIBHBIX YPAaBHEHHH, OMMCHIBAIOIINX JIBIDKCHIE MEXaHMYECKUX CUCTEM. METOI MOXKHO pacCMaTpuBaTh Kak
MOAU(UKALNIO METOa IEHTPAIbHBIX PA3HOCTEH ISl IOBBILICHUS YCTOMYMBOCTH M TOYHOCTH BBIYHCIHTEIBHOTO npouecca. [IpuBeneHs! GopMyIibl KOHEUHO-Pa3HOCTHON
ANMPOKCUMAILIMK IPOU3BO/IHBIX B CIIydae HEPAaBHOMEPHOTO IlIara MHTErpupoBanus. [1oka3aH alnropuT™ penieHus CUCTeMBbI TU(QepeHINaTbHBIX YPABHEHUH C UCIIOIb30BaAHHEM
CMEIEHHBIX Pa3HOCTEH 1 MpeICTaBIICHBI pe3yIbTaThl YUCICHHBIX YKCIIEPUMEHTOB.

Ki1ioueBbIe €J10Ba: CHCTEMBI E[HquJCpCHL[l/laHBHLIX ypﬁBHCH]/If/‘I, KOHEYHO-pa3HOCTHAs allpoOKCUManus NpOUu3BOAHBIX, HepaBHOMepHBIﬁ nIar MHTErpupoOBaHUs.

A.A. BEMJISTHCKMI, xann. ¢us. mar. nayk (HUMIIC, r. Bumikek)

BOJIHOBBIE IMOJISI JOPOKHBIX COOPYKEHUI

PaccMoTpeH OeCKOHTAKTHBIH, HU(PPOBON METON KOHTPOJIS IIepeMEIIeHHH (pparMeHTOB JOPOKHOTO MOJOTHA B PEATbHOM BPEMEHH. Y CTAHOBJICHBI 3aBUCHMOCTH TOYHOCTH
noirydaeMoi uH(popMaIuu, u3MeHseMoi B auanasone ot 0,1 1o 343,4 MKM, OT XapaKTEpUCTHK UCTIONIb3YEMBIX YCTPOUCTB.

Kuiouessble ciioBa: pacrno3HaBaHHUE 06p330B, TOYHOCTB KOHTPOJIS HepeMemeHuﬁ.

B.JI. MOHAPYC, A.T. H., npod., A. 1. KAPAKO3OBA, un:k. (MI'CY, r. Mocksa)

K BOIPOCY OB OINPEJEJEHUAM JIOTAPUGMUYECKHAX JEKPEMEHTOB KOJIEBAHU BBICOTHBIX METAJIJTMYECKHAX COOPYKEHUIA

B cBs13u co cenudpuaeckuMy 0COOEHHOCTSMHU BEICOTHBIX METAJUIIMIECKUX COOPYXKEHH Torapu(MIIecKHil JeKpeMeHT KoJeOaHnil He MOXKeT OBITh C JOCTATOYHOU TOYHOCTHIO
onpenener no CIT20.13330.2011 «Harpy3ku u Bo3neHCTBH». B cTaThe mpuBOIUTCS CIIOCOO €ro BEIYHCICHHS Ha OCHOBE TIOCTPOEHHS CIIEKTPA PEaKIUil COOpY)KeHUH Ha
BO3JICICTBHE MyJIbCAIH CKOPOCTH BETPA.

KirroueBble cji0Ba: BeTpOBOE BO3CHCTBHE, KOeOaHus, YacTOTa KOebaHui, JorapupMUUECKHi JeKpEeMEHT KojieOaHuil, ClieKTpaibHast INIOTHOCTb.

A1O. COJ'II[ATOP, uHxk., B.JI. JEBEJIEB, kauni. texs. Hayk, B.A. CEMEHOB, x1.1.H., npod. (OOO“Tech)(I)T, r. Mocksa)

AHAJIN3 YCTOUYUBOCTHU CTAJIBHBIX CTEP)KHEBBIX CUCTEM C YYETOM HEJIMHEMHOU TUATPAMMBI JTE®@OPMHUPOBAHUS MATEPHUAJIA

PaccmatpurBaeTcs 3aa4a yCTOMYMBOCTH [UISL CTATIBHBIX CTEPIKHEBBIX CHCTEM C YIETOM (DPU3HUECKOH HEMHMHEHHOCTH. Peann3oBaH HTEepalliOHHbIN arOPUTM PEIICHHS 331a9H B
paMKax METO/la KOHEYHbIX JIEMEHTOB. J[) yuera HeraTUBHOTO BIMSHMS MOMEHTOB U SKCLIEHTPUCUTETOB CKUMAIOIUX CUJI IIPEJIOKEHO UCIIONIb30BATh KPUTEPUI «HYJIEBOU
OTIIOPHOCTH.

KuaroueBble ciioBa: ycroitunBocts, MKD, ¢u3nyeckas HETMHEHHOCT, OTHOPHOCTH, AKM, cTaibHbIe KOHCTPYKIMH.

B.C.®EJIOPOB, 1.1.1., npod., B.E. TEBUTCKHM, k.1.H. (MOCKOBCKHUii roCy1apCTBEHHBIH yHUBEpCHTET MyTeii coobumenus (MUANT)

OIEHKA OTHECTOMKOCTH BHEHEHTPEHHO CKATBIX )KEJE3OBETOHHBIX KOJIOHH 11O IIOTEPE YCTOMYUBOCTH

IIpuBeneH aHanu3 UCXOHBIX MPEANIOCHUIOK U MPEACTABICHBI PE3YJIbTAThl pACY€Ta OTHECTOMKOCTH BHELICHTPEHHO HArpy)KEHHBIX Ke1e300€TOHHBIX KOJIOHH I10 peelIbHbIM
YCUIUAM H I10 ﬂe(bOpMaL[I/IOHHOf/'I MOJEIJIN, BBIITOJIHEHO CPABHEHUE PE3YJILTATOB PACUETOB C OINIBITHBIMUA JaHHBIMH.

KiioueBble cJ10Ba: 5KeJe300€TOH, BHEIIGHTPEHHOE CXKaTHE, OTHECTONKOCTD, TIOTEPs YCTOHYHBOCTH.

10.J1. PYTMAH, a.1.H., npo¢. (CTIGIACY)

AHAJIN3 HATPYKEHHOCTH COOPYXXEHUS HA OCHOBE BEJIMYWHBI SHEPTETHYECKOI'O KPUTEPUA HHTEHCUBHOCTU 3EMJIETPACEHUS

PaccmaTpuBaeTcss BO3MOKHOCTb MCIIONIb30BaHUS KPUTEPHsSI MHTCHCUBHOCTH 3emiteTpsiceHust CAV (KpUTepus UMITyJbCa) I aHAJIM3a CEHCMOCTOMKOCTH COOPYKeHuUi 6e3
peleHus AMHaMudecKoit 3afaun. [IpenioskeHa oeHKa SHePIUH, KOTOPasi MOXKET IIOCTYIHTh B MEXaHHYECKYIO CUCTEMY (COOpY)KEHHE) 3a KOHEYHOE BpeMs B pe3ylibTaTe padoThl
BHemHHUX cuiL [pu ceficMuueckoM Bo3eHCTBHY 3Ta OlieHKa BbIpaxaeTcs yepe3 CAV. OrneHeHHast TAKUM 00pa30M dHEPTHs ABJISETCS OTPaHUUCHHEM B 3aaue HelIUHEHHOro
MIPOrpaMMUPOBAHHs, CHOPMYITUPOBAHHON IS yCTAHOBICHUS BO3MOXKHBIX MAKCHMAIbHBIX BHYTPEHHUX YCUIIHH B COOPY)KEHUHU IIPU CEHCMUUYECKHX BO3ICHCTBUSX.

KioueBble ci1oBa: ceiicMuueckne BO3ACHCTBUS, KpUTEPHil HHTEHCHBHOCTH 3emuerpsicernst CAV.

A.I'. TANUWH, p.1.H. (OAO «ATOMIHEPronpoexT», r. Mocksa)

NPYKUHBbI U JEMII®EPBI C 3AIIA3/IbIBAHUEM IIPU PACUETAX B [IPSIMOM BPEMEHMU: YITIPOILEHHASI METOAUKA JJUIS1 )KECTKOI'O ®YHJIAMEHTA
OO6cyxat0Tcs BOIPOCH! HCIONIB30BAHUS B IITATGOPMEHHBIX MOJEIAX CUCTEMBI «COOPYKEHHE-OCHOBAHHE» AT MOJEIHPOBAHHS «TPYHTOBOTO IOIBECA» HAPSMY C
TPaIMIHMOHHBIMU NPY>KUHAMH U IeMI(epaMu Tak:Ke IPYKUH U 1eMIpepoB ¢ 3ana3apiBaniueM. [[puMEeHUTEIBHO K IPOrpaMMe KOHEYHO3JIEeMEHTHbIX pacyeToB ABAQUS B
CTaThe OIHCHIBACTCS MICIIOJIb30BaHNE CIIENNAIBHEIX TT0JIb30BATEILCKUX MOAIPOTrPaMM, PEATN3YIOMNX BEIYHUCICHHE CHIOBOH HArpy3KH B 3aBUCHMOCTH OT PEaKIMH IPOIUTBIX
neprooB. Ha npumepe coopykeHus Ha )KeCTKOM (yHJaMeHTe OKa3aHo, YTO MIaTGopMeHHast MOJIEIb C 3aMa3/IbIBaHHEM JaeT XOPOIINEe Pe3yIbTaThl IPH PacyeTe BO
BPEMEHHOM JIHarna3oHe Aaxe 0e3 MoauduKauy Bo3IeHCTBHUSI.

KuroueBblie cioBa: B3aMMO/ICHCTBHE COOpPYKEHHUSA C OCHOBAHUEM, JTUHAMHUYECKUE )KECTKOCTH, celicMuueckas peakuusi.

C.B. BAKYUIEB, a.1.H., npod. (ITensenckuii rocy1apcTBeHHbIH YHUBEPCHTET aPXUTEKTYPhI M CTPOUTEIBCTBA)

K BOITPOCY O BO3BMOKHOCTHU ®OPMUPOBAHUS IINIOCKUX YJAPHBIX BOJIH B CIIJTOLIIHbIX CPEJAX

J11st OTHOMEpHBIX IUIOCKHX BOJH JeopMaIiii, paclpoCTPaHsIOMIMXCS B CIVIONIHBIX Cpelax, MeXaHHYEeCKOe II0BE/ICHIE KOTOPHIX OIMCHIBACTCS KaK TeOMETPHYECKH JINHESHHBIMH,
TaK ¥ TEOMETPUYECKH HEJTMHEWHBIMU MaTEMaTUYECKIMHU MOZEISIMU € YU4eTOM (PM3UYECKON HEIMHEHHOCTH, paCCMaTPUBAIOTCS YCIIOBHUS, PU KOTOPBIX ISl HEIPEPBIBHBIX
KpaeBbIX yCIIOBHI BO3MOXKHO 00pa30BaHKe yAapHOH BOJIHEI HIIM BOJHBI CHIIBHOTO pa3pbiBa. [1oydeHs! aHaINTHIECKIE 3aBUCHMOCTH, ONPEISIISIONNE YCIOBHS U THAITA30H
HM3MEHEHHs] HHTeHCHBHOCTH Jieh)OpMaIii CABHTa, IPH KOTOPHIX B TOJIIIIE MAaCCHBA BO3MOXKHO 00pa30BaHUe YIapHON BOJHEL.

KioueBble ¢10Ba: oHOMepHast ieopMalys, yAapHbIe BOIHBI, FeOMeTprYecKas 1 Gu3MuecKas HelTMHEHHOCTb.

C.H. TPYIIHUH, a.1.H., npod., C.A. UBAHOB, urx. (MI'CY, [IHUMCK num. B.A. Kyuepenko)

YUCJEHHBIU AJITOPUTM PACYHETA HEJIMHEUHO JE®OPMUPYEMBbIX 3AMKHYThIX HUWIMHAPUYECKHUX OBOJIOYEK C HU3KOU CABUTI'OBOU ) KECTKOCTbBIO

B cratbe TIPEACTABJICH AJITOPUTM PEIICHUA 3ala4n He(bopMI/IpOBaHI/Iﬂ n yCTOﬁ‘{HBOCTﬂ 3&MKHyT0171 pr]"OBOﬁ HHH“HﬂqueCKOﬁ OGOJ'IO'-IKI/I 13 KOMITO3UIITUOHHOT'0 aHU30TPOITHOTO
Marepualia ¢ HHU3KOM CI[BI/I]"OBOﬁ JKECTKOCTBIO. I/ICXO)IHBIC TCOMETPUIECCKUC U q)HSI/IquKI/IC COOTHOIICHUS ITOCTPOCHBI IJIs1 MHOTOCJIOMHOM 060)’[0‘-“(]/[ C Y4€TOM ]"eOMeTpP['—IeCKOﬁ
HEJNMHEHHOCTH. YHCIIeHHAs: METOIMKA PEILICHNUS 3aJa41 BKIIIOYAET B ce0sl BAPHAIIMOHHO-PA3HOCTHBIM METO/ M METOJ ITPOIOIDKEHUS PEIIeHHUs 1o napaMeTpy. [lokasano Hamu4ue
I/ISOHI/IpOBaHH()ﬁ BCTBH, COOTBCTCTBy}OH.Ieﬁ HeyCTOﬁ'—IP[BBIM PaBHOBECHBIM COCTOSAHUAM, KOTOpast HE MOXKET 6LITL TI0JTy4€Ha HENPEPBIBHBIM JABHKCHUEM OT UCXOAHOI'O
Henle(hOPMHUPOBAHHOTO COCTOSIHYISL.

KiioueBble €JI0Ba: YCTONYMBOCTD, KPHBAsi PABHOBECHBIX COCTOSIHUI, reOMETpHYECKasi HEJIMHEHHOCTh, MHOTOCIIOHHAs LIMJIMHAPHYECcKas 000J109Ka, KOMITO3UIIMOHHBIIl MaTepuall.

ABSTRACTS

UDC 624.072.2. O.V. Baydin. Increase resistance to formation of cracks of defective reinforced concrete by corrosion

The method of quantity estimation of influence of clamping of reinforced concrete elements on increase of their crack growth resistance, paying attention to corrosion of materials damages is given. Key
words: clamping of clamping, corrosion damage, cracks formation.

UDC 642.04: 539.376. A.S. Dekhtyar. Load carrying capacity of conical shell and its maintenance in aggressive environment

The shallow conical shell of middle thickness is considered. A shell has a variable thickness and transversal load depending on the outline of shell. Action of aggressive environment results in reduction
of thickness and reduction of bearing capacity of shell respectively. Recommendations in relation to safe exploitation of such a structure are done for the case when its maintenance is not carried out
properly. Key words: conical shell Load carrying capacity, corrosion destruction.

UDC 624.04: 624.5. A.S. Dorogan. Earth- and self-anchored (combined) suspension bridges. Part 1

The suspension bridges with high level of connecting of additional cables to pylons are offered in part 1. The analysis of their static work and regulation of strength is given. The program «Intel» is used
and realizes in the form of BEM.

Key words: self-anchored suspension bridges, earth-anchored suspension bridges, combined suspension bridges, FEM, BEM.

UDC 624.04. V.1. Korobko, S.Yu. Savin. Bending of parallelogram orthotropic plates with homogenous and combined boundary conditions



The article describes the problem of transverse bending of parallelogram elastic orthotropic plates, loaded with an evenly distributed load, with combined and with homogeneous boundary conditions.
This problem is solved using the interpolation technique by shape factor. For rhombic plates the values of the maximum deflection obtained by FEM to construct an approximating function whose
arguments are the shape factor and the ratio of flexural rigidity. These functions can be directly used for finding of values of the maximum deflection of rhombic plates, or to obtain reference values to
solving the problem of transverse bending of parallelogram orthotropic plates using the interpolation technique by shape factor.

Key words: parallelogram orthotropic plates, maximum deflection, homogeneous and combined boundary conditions, interpolation technique by shape factor.

UDC 624.04:539:519.6. A.A. Pokrovsky. Representation of a deformed framing as a system of warp-free elements connected by elastoplastic bonds

To calculate deformed framings it is suggested to use scheme in the form of system of warp-free elements connected by elastoplastic bonds of specified rigidities. The calculation method is demonstrated
on an example. To calculate different deformed framings it is recommended to use the developed method.

Key words: warp-free elements, elastoplastic bonds, calculation methods.

UDC 624.046.5. V.S. Utkin, N.G. Mysova. A preventive element is resource for durability and survivability rising of bearing structures
The paper considers preventive elements using for structures and buildings for durability and survivability rising of bearing structures. A concrete beam and plate are example of such element. Key
words: durability, survivability, bearing element, integrity criteria, preventive element, reliability, mechanical safety.

UDC 624.04+624.012. V.N. Belevich, S.V. Bosakov. Transmission length determination in prestressed concrete plates shaped without form

The paper presents materials of theoretical researches for determination of transmission length of reinforcing cables in plates shaped without form and value of cables drawing. Using an energy approach
authors received formulas which reflect influence of physical parameters of the plate and cables on values of transmission length and cables drawing.

Key words: plate shaped without form, energy balance, Ritz method, transmission length.

UDC 539.3. A.A. Treshchev, A.N. Tsarev, V.G. Telichko. Model for mode of deformation determination of thick cylindrical shells of materials with multimodulus behavior

The paper considers modification of a three-dimensional finite element in the form of tetrahedron for calculation of space frames. A stiffness matrix for finite element in the form of tetrahedron with three
degrees of freedom in junction was received. The model for problem solution of mode of deformation determination of the thick

cylindrical shell was developed.

Key words: shell, anisotropy, orthotropy, mode of deformation, multimodulus behavior, finite element.

UDC 624.042.8. A.l. Shein, M.B. Zaytsev. Method of biased differences for solution of differential equations systems of movements of mechanical systems

Authors developed a method for numerical solution of system of differential equation describing movement of mechanical systems. The paper shows solution algorithm of differential equations system
by biased differences. Results of numerical experiments are presented.

Key words: differential equations systems, finite-difference approximation of derivatives, irregular integration step.

UDC 624.042.8. A.A. Zemlanski. Wave fields of road constructions.

Recognition of movements of a fragment of road object by means of the computer program in the presence of a video file. The contactless, digital method of recognition of orthogonal increments of
movements Is offered. The roller received by a video camera in the form of a file with expansion .avi, is a physical basis for recognition of parameters of a deformable firm body. After processing of a
video file by the computer program, the text file containing tabulated values of vertical and horizontal movements (fluctuations) of fragments of the investigated construction, a design is create.

Key words: patterns recognition, accuracy of movement control.

UDC 699.841.624.042.7. V.L. Mondrus, A.l. Karakozova. About the calculation of the real logarithmic oscillation decrement.
Research of the real logarithmic oscillation decrement calculation basing on the wind load reactions spectrum in connection with the problems of its calculation according to SNiP 2.01.07-85*.
Key words: wind influence, fluctuations, frequency of fluctuations, logarithmic oscillation decrement, spectrum density.

UDC 624.04.046.3. A.Y. Soldatov, V.L. Lebedev, V.A.Semenov. Analysis of steel bar systems stability taking into account nonlinear stress-strain diagram of material

The problem of stability for the steel bar systems is considered taking into account the physical nonlinearity. The iterative algorithm for solving of this problem using FEM framework is presented. To
take into account the negative impact of the moments and eccentricities of forces is proposed to use the «zero reaction» criterion.

Key words: stability, FEM, physical nonlinearity, steel structures.

UDC 699.812:614.841. V.S. Fedorov, V.E. Levitskiy. The assessment of the fire resistance of the eccentrically compressed reinforced concrete columns by the loss of stability

The analysis of the initial preconditions and the results of calculating of the fire resistance of the eccentrically compressed reinforced concrete columns by limiting condition and deformative model are
given in this article. Moreover, the comparison of the results of the calculations with the experimental data is presented.

Key words: reinforced concrete, eccentric compression, fire resistance, loss of stability.

UDC 624.04:[624.042.7+699.841]. Yu. L. Rutman. Analysis of structure loading on basis of value of an energy criterion of earthquake intensity.

The paper considers possibility of using of CAV criterion of earthquake intensity (impulse criterion) for an analysis of seismic stability of structures without solution of dynamical problem. The
suggested assessment is limitation for a nonlinear programming problem formulated for determination of possible maximal internal forces in structures under seismic influences.

Key words: seismic influences, CAV criterion of earthquake intensity.

UDK 699.841.624.042.7. A.G.Tyapin. Springs and dashpots with time lag in the time domain analyses: simplified approach for rigid basement.

Implementation of springs and dashpots with time lag along with conventional springs and dashpots in the platform model of the soil-structure system (in the «soil support») is discussed. Special user
subroutines in computer code ABAQUS are described to provide loads depending on the past response. For the rigid basement the platform model with time lags provides good results in the time domain
analysis even without the modification of seismic excitation.

Key words: structure-foundation interaction, dynamic stiffness, seismic reaction.

UDK 534.11. S.V. Bakushev. To the question of the possibility of creatin flat shock waves in solid media.

For one:dimensional plane waves deformation in solid media mechanical behavior of which is described by geometrically linear and geometrically nonlinear mathematical models taking into account
physical nonlinearity, the author considers boundary conditions in which shock wave or strong gap wave formation is possible. The author has got analytical dependences defining condition and range of
deformation intensity change where shock wave formation is possible.

Key words: 1-dimensional deformation, shock waves, geometrical and physical nonlinearity

UDC 624.04. S.I. Trushin, S.A. Ivanov. Numerical algorithm for nonlinear deformable closed cylindrical shells with a low shear rigidity.

The article contains an algorithm of solving a problem of deformation and stability of a closed circular cylindrical shell made of composite anisotropic material with low shear rigidity. The geometric and
physical relations for multilayer shells with account of geometrical non-linearity are created. The numerical method for analysis includes the finite difference energy method and the incremental
technique. It has been shown the presentation of the isolated unstable equilibrium curve which cannot be obtained by continuous motion from a undeformed state.

Key words: stability, equilibrium curve, geometric nonlinearity, multi-layered cylindrical shell, composite material.
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X.3. BAIIIMPOB?, k.1.1., JI.B. KABAKOB?, nmx. (‘OAO «llentporpanccTpoii», r. Mocksa, 2 Tocynapcrsennbiii yuusepcurer — YHIIK, . Opei.)

PACYET IIPOrMBOB OBBIYHBIX 1 COCTABHBIX BHEIIEHTPEHHO C/KATBIX )KEJE30BETOHHBIX KOHCTPYKIIHIA

Paccmotpena crierurka ¥ npeiosKeHbl METO/IBI pacueTa OOBIYHBIX U COCTABHBIX BHELICHTPEHHO CHKATBIX XKENe300€TOHHBIX KOHCTPYKIIHUI 10 ONPeIeIeHHI0 TPOruboB Ha
y4acTKax C TPEIHHAMH 1 0e3 TPeLINH; BBEACHO MOHATHE 0000LICHHOI KECTKOCTH IIPUMEHUTENBHO K H3ru0y U cxkaThio. MeToiKa MoCTpoeHa Ha HTePalMOHHOM IpoLiecce,
YTO UCKJIOYAET TPOMO3JIKYIO anredpan3anuio Gpopmyi. BaxkHbIM sSBIISETCS U IPABUIILHOE PACIPEIEICHHE CHIOBBIX IIOTOKOB YISl KAXKIOTO U3 COCTABJISFOIMX CTEPIKHEH.
KiroueBble ciioBa: jxene300eTOH, METOIbl pacyeTa, 0000IIEHHAs JKECTKOCTh, COCTABHBIE CTEPHKHH, BHELIECHTPEHHOE CXKATUE, IPOrHObI.

I'.I'. BYJIBIYEB, noktop ¢us. mat. Hayk, npod. (MIUDPA)

PACYET CTATHYECKOI'O HAITIPSIZKEHHOI'O COCTOSIHUSI, CO3JJABAEMOI'O KPAEBBIMHU JJUCJIOKAIIMSIMU B OTPAHUYEHHBIX TEJTAX

B nanHoit pabote npojomkaercs Uccie10BaHUE JMHAMUKY U IMHAMUYECKOT0 Pa3pyILEHUs Tell, COAEpKalluX KpaeBble AUCIOKalMu. B TpexMepHOii mocTaHOBKe JUls Te
MIPSIMOYTOJIBHOTO CEYEHHUS ONPEeIeIAI0TCs HalPSDKEHHS, CO3/laBaeMble KpaeBoil auciokanueil. O0cyxknaeTcss BO3MOXKHOCTh IPHMEHEHHUS METOJa H300paXKeHHIt U, KaKk
aIIbTepHATUBBL, METOA IPOCTPAHCTBEHHBIX XapaKTEPUCTHK, PA3BUTOTO paHee aBTOPOM JUISl PEIICHNs 3a/1a4 AMHAMUKHY JIMHEHHO-BSA3KOYNpyrux Teil. Iloka3aHo, 4To B TakoH
MI0CTaHOBKE METOJ H300paXKeHnil HENPUMEHHM, TaK KaK He JaeT BO3MOXKHOCTH BBIIOJHUTH IPAHUYHBIE YCIOBHUS, B TO BPeMs KaK METOJ] YUCIEHHOIO MOJIEIUPOBAHUS JAET
XOPOIIIHEe Pe3yIbTaThl X MOJKET OBITh UCIIONB30BAH JUIS IIHPOKOTO KJlacca 3aaad.

KirroueBblie ¢j10Ba: 4UCICHHOE MOJICIMPOBAHKE, METO/] IPOCTPAHCTBEHHBIX XaPAKTEPUCTHK, METOA H300paskeHUHl, KpaeBas U CIIOKaIHs.

A.C. IOPOT'AH, kaunj. Texn. Hayk (JlaTbHEBOCTOUYHBIH rOCYIapCTBEHHBIH YHHBEPCHUTET ITyTeil cooOLeHus, T. XabapoBCK)

PACIIOPHO-BE3PACIIOPHBIE BUCAYUE MOCTBI. Yacts 2

B yacTu 2 npennioxxeHsl pacnopHoO-0e3pacropHble BUCSUUE MOCTBI C HOHMKEHHBIM YPOBHEM KPEIUICHHUS JIOTIOJIHUTENIBHBIX KaOenel K MUIOHY; TaeTCsl aHaIN3 UX CTaTHYECKOU
paboTH U peryaupoBanue ycuuid. [Ipon3BeseH aHaan3 cOOCTBEHHBIX YaCTOT ITUX CHCTEM, H NIPUBEICHBI IIPUOIIDKEHHBIE METOIBI OLICHKH UX adPOANHAMHIECKON
ycroiunBocTH. Mcnons3yercst nporpamMma «IHTA11», OCHOBaHHAsI HA METO/Ie TPAHHYHBIX HHTETPAIBHBEIX ypaBHeHuiH (MITY).

KiioueBble cJ10Ba: pacriopHble, 6e3pacropHbIe H PacropHo-6e3pacnopHble Bucsane Moctsl, MKD, MTITY.

JL.B. EH/UKUEBCKHM, n.1.1., npod., axagemux PAACH, A.B. TAPACOB, unzk. (MmxenepHo-cTpoutenbublii uactutyt COY, r. KpacHospck)

9KCHEPUMEHTAJIBHBIE U YUCJEHHBIE UCCJIEJOBAHUSA BOJTOBBIX COEAUHEHUN CTAJBHBIX VIACTUH MPU PA3SHBIX COOTHOIIEHUAX UX TOJIIWH
TIpencrasieHsl 9KCIIEPHMEHTAIBHBIC M YHCICHHBIC HCCIIEIOBAHNS MHOTOPSAHBIX (DPUKIIMOHHBIX OOJITOBBIX COSANHEHUI Pa3HbIX 110 TOJIIMHE CTAIBHBIX [UIACTHH. AHAIN3 MOIYYCHHBIX
PEe3y/IbTaTOB HAMPABJICH Ha BBISBICHUE OCOOCHHOCTEH PabOThI M ITOMCK KOHCTPYKTUBHBIX PEIICHHIT IS MOBBILICHUS HECYIIEH CIIOCOOHOCTH MOTOOHBIX COCAMHECHHIA.

KuroueBblie cioBa: MHOTOPAAHBIE 0601TOBBIE (bpl/lKLll/IOHHbIe COCAMHEHHA, TOHKOCTCHHBIC OLITMUHKOBAHHBIC HpO(I)l/lHl/l, HAXJIECTOYHbIE OOJNITOBBIC COCIUHECHUA.

C.A. MATBEESB, j1.1.H., npo¢. (Cubupckas rOCy/apCTBEHHAs aBTOMOGMﬂbHO-L{OPO)KHaﬂ akagemusi, Cu6AJ1N)

MOJIEJIMPOBAHHUE U PACYET MHOI'OCJIOMHOU APMHUPOBAHHOM IVIMTHI HA YIIPYI'OM OCHOBAHUH

PaspaboTrana MaTemMaTHUeCKast MOJIENb APMHPOBAHHOT'O TEOCETKOH (TEOPEIIeTKOM) YIIPYToTo CI0S MHOTOCJIOIHOM IUTUTHI, KaK CJIOsl KOMITIO3UTHOTO. Ha OCHOBE 9HEpreTHIeCKOoro
N0AXO0/a IOIYYEHBI BEIPAXKEHHUsI IS OIIpeieIeHUs] MOAYJIell yIPYroCTH KOMIIO3UTHOIO CI0s. Mex Iy OTAeIbHBIMU CIOSMU UMEEeTCs JKecTKoe cueruienue. [t ciyyas
TIONIepeYHOro H3ruba NoJIMapMUPOBAHHOM IUIMTHI Ha YIIPYrOM OCHOBAHHHU PACCMOTPEHO aHAJIMTHIECKOe penieHne MeTooM byoHoBa - 'anepknHa, KOTOpoe TOBEICHO 10
YHCIIOBBIX PE3YJIbTATOB. TOYHOCTH PEIIECHUS OLIEHUBAETCS ITYyTEM COMOCTABIIEHHS C Pe3yJIbTaTaMH, MIOJIy4€HHBIMU JIPYTUMU METOJIaMU M SKCIIEpUMEHTANIbHO. BinsHne
apMUPOBAHUS OTJENBHBIX CIIOEB HA HANPSDKEHHO-1e(pOPMUPOBAHHOE COCTOSHHE BCEH KOHCTPYKITHU PACCMOTPEHO Ha KOHKPETHOM IpHUMepe U3ruba 0AHOCTIOMHOM IIIUTHI C
apMUPYIOILEH POCIOUKOHN, PacIoIOKEHHON B €€ OCHOBaHUU.

KuroueBblie cioBa: JINTa, OCHOBAHUE, apDMUPOBAHUE, F'€OPCUICTKA, MATEMAaTH4YECKass MOJEJIb.

I.'T. TAPABPHUH, n.1.1., npod. (OI'Y, r. Opeubypr).

TETJISI HA YIIPYTOM CTEPXKHE

Tlerns no Tuny snactuky Dityiepa 006pa3oBaHa Ha MPSIMOIMHEHHOM JUIMHHOM YIIPYTOM cTepikHe. BoiBoauTes auddepeHnnanbHoe ypaBHEHHE TeOMETPUYECKON (OpMBI METIIH.
Pemienne 3Toro ypaBHeHus B KBaipaTypax MPUBOJUT K YPaBHEHHUIO METIH B SBHOU (opme. Jloka3bIBaeTCs, YTO METIIN BCEX PA3MEPOB SBJIAIOTCS MOMApHO FEOMETPHYECKU
NOXOOHBIMH (pUTypamMu. BIBOIATCS (OPMYITEI TEOMETPUIECKUX XapAaKTEPHCTHK IETIH. Y CTAaHABIMBAETCS, YTO IPH IIOCTYNIAaTeIFHOM ABIKEHHH METIIH IO CTEPIKHIO ee
(bUKCHpOBaHHAs TOUKA COBEPIIACT TAHTCHIIMAIBHOE U TIEPEHOCHOE IBU)KEHUE 110 TPAEKTOPUH B BHJIE AYTH OKPYKHOCTH.

Kuarwuessble ciioBa: YHpyrocTthb, HU3rub CTEPIKHS, KpUBU3HA, TICTIIA.

B.JI. TEV, k.T.H. (MockoBckuii 'ocynapcrBennblii Texuudeckuii Yuusepcurer, MAMMN).

METO/I TPAHUYHBIX DJTEMEHTOB B 3AJTAYE O U3I'MBE IIACTUH HA YIIPYTOM OCHOBAHUU C TPOU3BOJIbHOMN I'PAHULIEN U TPAHUYHBIMHU YCJIOBUSIMU
TIpuBoauTcs penrenne 3a1a4u 00 H3rube TOHKOM IUIACTHHBI, JIEKALIeH Ha yIPYroM OCHOBaHHH BHHKIIEpa METOJOM TPaHMYHBIX JIEMEHTOB. [IpHBE ICHBI TPaHHYHBIC HHTErPAIbHbIC
YpaBHEHHUS JaHHOW 3aJja4M ¥ CXeMa YHUCIICHHOH pean3aluy perieHuns. JJaHo cpaBHeHNE YNCIIEHHOTO PEIIEHHs C M3BECTHBIM aHAJIMTHYECKUM JUIS YACTHOTO CITydasi.

KuroueBbie c10Ba: riacTuHa Ha YIPYrom OCHOBAHWUHU, TPAHUYHBIC YCIIOBUS, METOl TPAHUYHBIX 3JIEMEHTOB.

M.U.T'YKOBA, k.T.H. (HHUVCK num.B.A Kyuepenko), H.FO.CUMOH, k.1.H. (3AO«IITHUUIICK nm.Menbuukosa»), A.E.CBATOIUEHKO, k.T.H. ('AY HO«YnpaBneHne rocdkCnepTusbi»).
BbIYUCJIEHUE PACUETHBIX JIJIMH C)KATBIX CTEP)KHEM C YYETOM MX COBMECTHOM PABOTbI

IIpemararoTes peIeHus 1o BBIYUCICHHIO KO3 (GUIIMEHTOB PaCYETHOM IJIMHBI aHATUTHIECKUM U YncIeHHBIMA MeToaMu (MKD) st croek, paboTaronyx B COCTaBe eAUHON
KOHCTPYKIUH (paMsbl). PacyeTHbIe JIMHBI CXKATBIX CTEPIKHEN ONPEENSIOTCS Ha OCHOBE BBIYHMCIICHNS! KDUTUUECKOM CHJIIBI Didliepa JUisl SKBUBAJCHTHON CTOMKH, YYUTHIBACTCS
(haKkTHYECKOEe COOTHOIIECHHE IPOIOIBHBIX YCHIIMI U XKECTKOCTEH CHKATBIX CTEPIKHEH B COCTaBe paMbl. BHIMONHsETCS yTOUHEHHE HeCyIei CIIOCOOHOCTH LIEHTPAIbHO-CIKATBIX
cToek (KoddpuipenTa yCTOYMBOCTH MPH LIEHTPAIBHOM CXKaTHH) B COCTaBE SIHHOI KOHCTPYKIIMH.

KiroueBble cj10Ba: KpuTHUECKas cuila Diiiepa, Ko3QGUIMEeHT 3anaca 1o ycToHunBOCTH, KO3(Q(QUIMEHT yCTONYNBOCTH PH LIEHTPAIBHOM CXKaTUH, PACYETHAS JUIMHA, YCTOHYHBOCTD, HECYIIast
CHOCO6HOCT}>, MPOOOJIBHOE YCUINE, CTEPIKHHU, CTOf/’lKH, pamMbl, MOMEHT UHEPLIUH.

M.H. KHPCAHOB, noktop ¢us. mar. nayk, npog. (H1Y MOH) .

PACYET ITIPOCTPAHCTBEHHOM CTEP)KHEBOU CUCTEMBI, JOITY CKAIOILEX MI'THOBEHHY 1O U3BMEHSIEMOCTb

IpocTpancTBEHHAsA CTEP)KHEBAsA KOHCTPYKIHSA OOHAPY)KUBAET MTHOBEHHYIO H3MEHAEMOCTh PH YETHOM YHCJIE ONOP, XOTSA CTATHIECKHH PacyeT OT/AENbHO BBIPE3aHHOTO y3/1a
JIaeT COBEPILIEHHO OINPEJIETIEHHOE, HE XapaKTepHOE JUIsl U3MEHAEMBIX CHCTEM, PELIEHNE JUIsl YCUIIHI B cTepKHsX. ITokazaHo pacnpesenenie BO3MOXKHBIX CKOPOCTEHN y37I0B,
JIOITyCTUMOE TIPY YETHOM U HEJIOITYCTUMOE ITPU HEYETHOM 4Huciie onop. IIpeensbHblil nepexos B pelieHHH CHCTEMBl YPaBHEHUI JUIsl yCHIINI B MCKa)KEHHOM KOHCTPYKLIUM J1aeT
peleHne, Noay4eHHOE METOJJOM BEIPE3aHHs OTHOTO y3/1a C y4eTOM CHMMETpuH 3aia4dn. Onpesiensercs u ONTUMH3UPYETCs Pporub koHCTpykiuy. Mcrnons3yercs cuctema
KOMITbIOTEpHOI MaTeMaTHKH Maple.

KuoueBbie ciioBa: MPOCTPAHCTBEHHBIC dJCpMLI, MTIHOBE€HHAs U3MEHAEMOCTD, Maple, ONTUMMU3ALHA, HpOl"l/l6.

B.P. TPOCMAH, nnx. (MI'CY)

COBCTBEHHBIE KOJIEBAHUSI KPYTJIBIX OPTOTPOITHBIX IIJIACTHUH NEPEMEHHOM TOJIIUWHBI. PEIEHUS B ®YHKUIMSIX BECCEJISI

PaccmatpuBaroTcs COOCTBEHHBIE OCECHMMETPUYHBIE KONICOaH s KPYTJIbIX OPTOTPOMHBIX MIACTHH PajuadbHO-TIePEMEHHON TOMIIMHBL. OTa 33/1a4a ONICHIBACTCSA
JuddepeHInanbHBIM YpaBHEHHEM YETBEPTOTO MOPSI/IKa ¢ epeMeHHBIME Ko3(durmenTamMu. [Togpo6HO M3y4yaroTCs MIACTUHBI CO CTEHEHHBIM 3aKOHOM H3MEHEHHS JKECTKOCTH.
INomy4eno perenue B 3aMKHYTOM BHU/JIE, BhIpaxkeHHOE B QyHKIMAX beccens. YcTaHOBIEHO, 4TO IPU HEKOTOPBIX 3HAYEHHAX MAPAMETPOB PEIICHHS PacmagaloTcs Ha
anemenTapHble. Takke OCBemaeTcst CayJail COOCTBEHHBIX OCECHMMETPUYHBIX KONEOaHNH KPYTJIBIX OPTOTPONHBIX IIACTHH MOCTOSHHOH TOMIHMHEL Permenns Taxxke
NpeJICTaBJIeHbl B MIMHAPUYecKuX GyHKusx. Mcnonk3yercs pemenne Hunbcena.

Kitiouesble ciioBa: COGCTBEHHBIC KONEOAHUS, KPYTIIbIe OPTOTPONHEIC IIACTHHEI, IEPeMEHHAs ToIMMHa, GyHKiun Beccerns.

E.M. 3BEPSIEB, 1.1.1., npo¢., I'.M. MAKAPOB, k.T.1., 101. (MOCKOBCKast roCy/1apCTBEHHAs aKaIeMHUsl KOMMYHAJILHOIO X03SHCTBA 1 CTPOUTENILCTBA)
HUTEPAITMOHHBIM METO/] IOCTPOEHMS HJIC TOHKOH OBOJIOYKH



Wnes pacunenenus nomsoro HJIC ToHKo# 0601049KM Ha 6€3MOMEHTHOE, YHCTO MOMEHTHOE M KpaeBoi 3((deKT nomyyacT 000CHOBaHHE C TO3ULIMIT IPUHIIMIA CHKATHIX
0TOOpaXKEHUI 1 CBA3aHHOTO C HUM METO/Ia IPOCTBIX UTEPALUiA. DTO MO3BOJIACT HAXOAUTH IIOKA3ATENH NP MaJIbIX TapaMeTpax PasiokKeHUH HEU3BECTHBIX B ACHMITOTHYECKUE
PSIABI M YHPOILIATH YPABHEHMSI, BBIACTISS [IABHBIC YWICHBI B KQXKIOM YPABHCHHH.

KioueBble cjioBa: 060H0‘IK3., ACUMIITOTHKA, IIPUHITATI CKATBIX OTO6P&)KSHI/[]7I, urepanus, pac4ICHCHUEC.

HU.A. OBUNHHHUKOB, k.1.H., A.B. BOUKAPEB, Kk.T.H., A.A. 3AHUH, nu:k. (CapaToBCKHii rocy1apcTBEHHBIIH TeXHUYeCKnit yHuBepeuTeT uM.["arapuna 10.A.)

OINTUMAJIBHOE TIPOEKTUPOBAHUE KPYIJIBIX THBKUX IIJIACTHH B YCJIOBUSIX KOPPO3HOHHOI'O H3HOCA

PaCCManI/IBaCTCfI 3a7ja4a OIITUMAJIbHOI'O IPOCKTUPOBAHUA THOKUX KpYIJIBIX IUTACTUH € YY4€TOM KOPPO3UOHHOI'O U3HOCA. Z[J'ISI peleHus 3aa4u ONITUMU3ALIUU UCTIONB3YETCA
METO MOCJIEAOBATEIBHOI'O KBAAPATHIHOI'O IIPOrPaMMUPOBAHUS NI SQP'MQ’I‘OZ{, OJHH H3 Hanbosee SQJqJCKTHBHBIX COBPEMEHHBIX METOA0B PEHICHUS DKCTPEMAJIBHBIX 3a1a1
cpenHeii i OOMBIION Pa3MEPHOCTH JUIs IIaAKUX LeleBbiX GyHkuuii. [Ipoananu3upoBano, Kak pa3iuyHbIe IOCTAHOBKH 3384 ONTUMHU3ALMH BIUSIOT Ha JOJITOBEYHOCTh [UIACTHH,
[10/JIBEPrarolXcs KOPPOZHOHHOMY U3HOCY M Ha XapaKTep HANPSKEHHOI'O COCTOSIHUS B KOHEYHbIH MOMEHT BpeMeHH. PellieHue BbllleyKa3aHHbIX 33/1a4 03BOJIUT 0JIy4aTh
MPOCKTHI ONITUMAJIBHBIX MJIACTHH HE TOJIBKO Ha HayvaJIbHOM CcTaguu, HO U C YYE€TOM KOPPO3UOHHOT'O U3HOCA.

KiioueBble cj10Ba: Kpyrias IIaTHHA, ONTUMAIbHOE MPOEKTHPOBAHHE, KOPPO3HUSL.

B.C. YTKHUH, a.1.1., npo¢., A.H. PEIbKWH, nu:x. (BonoEO):[CKm?l roCy/JapCTBEHHBIH TexHH‘lj}CKl/lf/‘I YHHBEPCHTET) B .

OIIPEJEJIEHUE HAJJEXKHOCTU METAJVIMUECKOU BHEHHEHTPEHHO-CXKATOUW KOJIOHHBI ITPU OTPAHUYEHHOU CTATUCTUYECKOU UHO®OPMALIUHU
PaccmatprBaeTcst HOBasi METOAMKA pacyeTa HaJeKHOCTH CTPOUTENIBHBIX KOHCTPYKLHUI IPU OrPAHHICHHON CTATUCTHYECKOH HHPOPMALUK 0 6a30BBIX MapaMeTpax B
MaTeMaTHYeCKOIl MOJIETIH MIPEASIBHOTO COCTOSHIS. J{J1s ONMcaHus IapaMeTpoB B MATEMaTHIECKOH MOJENH MPEEIbHOT0 COCTOSHUS HCIIOIb3YIOTCS (DYHKIIHH TPAHHI
MHOKECTBA pacIpe/ieNieHuii BEpOSITHOCTEH, I0JyYeHHbIE Ha OCHOBE HepaBeHCcTBa UeObineBa. B paccmMarpuBaeMoM 1oIX0/1€ HaleKHOCTb BBIPAXKAETCA MHTEPBAJIBHO.
PaccmoTpeH yacTHBbIN city4aii pacyera onepaTHBHOM HaJIeKHOCTH MHIMBUIYaIbHON METAIIMYECKON KOJIOHHBI 110 KPUTEPHIO

YCTOMYMBOCTH, a TAKOKe II0OKAa3aHO H3MEHEHHE BEPOSTHOCTH 0€30TKa3HOH ee paboTHI 110 STOMY KPHTEPHIO C TeIEHHEM BPEMEHH dKCIUTyaTalluy U BEIIBICHHS pe3epBa BPEMEHH 10
OTKa3a.

KiioueBsle cioBa: HaICXKHOCTh, OTKa3, yCTOﬁqHBOCTB, HEPABEHCTBO qe6I>IH_ICBa, dJyHKL[I/Il/l pacnpeneneHus, KoJIoOHHa, IlCCl)OpMaL[I/Il/l, BEPOSTHOCTH, HHTEPBAJI HAICIKHOCTHU.

HN.A.BEJAKOB,1.1.H.,ipo¢., O.B.KOP)KOB,k.T.H., M.P.YPUIKHM,k.1.0., M.L.OAPDEJIb, K. 1.4, B.C.HUETJIHH,K.T.1H. (L{HUICK um.B.A.Kyuepenko - OAO«HUL«CTpouTenbeTBO»).
BBICOTHBI CKJIAJI C KAPKACOM U3 CTEJUIAXKENA

TIpuBeeHbI KOHCTPYKTHBHBIE OCOOCHHOCTH aBTOMAaTH3MPOBAHHBIX BHICOTHBIX CKJIAJIOB C KapKacoM u3 creiuiaxkeil. Ha mpumepe noctpoeHHOro B MOCKOBCKO# 001acTi
ABTOMATH3MPOBAHHOI'O CKJIAJICKOIO KOMIUIEKCAa PACCMaTPUBAIOTCS BOIIPOCHI 00ECIIEYEHUS YCTOMUMBOCTH KapKaca BBICOTHBIX cTesuiaxei. JlatoTcs peKOMeHaluy 110
ompeesieHUIo o0LIeil YCTONYMBOCTH KapKaca 3JaHus.

Kirouesbie ciioBa: CtanbHO KapKac U3 CTEIUIaXEH, oepeyHas pama, IpoI0JIbHas CBS3eBas CUCTEMA, KPUTHYECKash Harpy3Kka, OaJIku-pacropku, K03 GUIHEeHT HaIe)KHOCTHU 10 YCTOHYMBOCTH.

B.A. TYMAHOB, a.1.H., 1po¢., A.B. TYMAHOB, k.T.H. ( [IeH3eHCKHI rOCYJapCTBEHHBI YHHBEPCUTET apXUTEKTYPBI U CTPOUTEIIBCTBA )

PU3UYECKHU SKCOEPUMEHT APMUPOBAHHBIX KHUPIIMYHBIX CTEH

PaccmaTpuBaroTcst mporpaMMel, OIMCAHUS U aHAJIM3 PE3YJIbTaTOB IKCIIEPUMEHTAIBHBIX UCCIIENOBAHUN KUPIIUYHBIX CTEH IIPH U3MEHEHUH OCHOBHBIX (PAKTOPOB — CXEMBbI
MIPUJIOXKEHUS HAarpy3KH; CXeMBbl M MPOLEHTHI apMUPOBAHHUS. Y CTAHOBJICHBI U3MEHEHUS YCWINI 00pa30BaHUs M PA3BUTHUS TPEILUH, a TAKXKE pa3pyLIAOLIUX YCHIUN B
3aBUCUMOCTH OT UCCIIEAYEMBIX C’paKTOpOB.

KiroueBble cJ10Ba: KUPIUYHBIC CTEHbI, apMHPOBaHKe, O€30MaCHOCTh HECYIIMX CTEH.

K.K. HEXXIAHOB, a.T.H., npodg., 3ac.1. u300p. Poccun, A.H. ’KYKOB, un:k. (ITeH3eHCKNI rOCY1apCTBEHHBIH YHUBEPCHTET apXUTEKTYPbI H CTPOUTENIBCTBA)

BOCCTAHOBJIEHME PABOTOCIIOCOBHOCTH ®EPM MOKPBITHS 3IAHUI TEMJIOAJEKTPOLEHTPAJIEN

AnHanuzupyercst He00X0JUMOCTh BOCCTAHOBJIEHUSI paboTOCIIOCOOHOCTH (hepM MOKPhITUS. PaccMaTpuBalOTCs CyILECTBYIOIIME METO/IbI YCHIICHUS! KOHCTPYKLUI OKPBITHSL.
TIpuBonsTCS pacdyeTsl HOBBIX METOJOB YCHICHHS C)KaTOr0 packoca Ha OCHOBE TPYOOOSTOHHON KOHCTPYKIMH U C HCIIOIb30BaHUEM ABOWHOTO IIIPEHTEIIs.

KiioueBble ¢j10Ba: BOCCTAaHOBJICHHE PAaOOTOCIIOCOOHOCTH, (hepMBI IOKPBITHS, TEIIOIEKTPOLEHTPAIIH, CXKATHI packoc, TpyO0OEeTOHHBIE KOHCTPYKIMH, JABOMHOM IIIIP €HTENb.

ABSTRACTS

UDC 624.012.45. H.Z. Bashirov, D.V. Kazakov. Calculation of depression and common composite eccentrically compressed reinforced concrete constructions

The specificity and the estimation methods of conventional and composite eccentrically compressed concrete structures to determine the deflections in the areas with cracks and without cracks, the notion
of a generalized rigidity with respect to bending and compression. The technique is based on an iterative process that eliminates the cumbersome formulas algebraization. It is important and the proper
distribution of power flows for each of the components of the rods.

Key words: concrete, methods of calculation, the generalized stiffness, composite rods, eccentric contraction, the deflections.

UDC 5.393. G.G. Bulychev. Calculation of the static voltages, created by edge dislocations in the restricted bodies

In this article the investigation of dynamics and dynamical destruction of the bodies with edge dislocations is continued. In the three-dimensional definition of problem for bodies of the right-angled
cross-section the voltages created by edge dislocation are spotted. There is under consideration the possibility of application of a method of images and, as alternative, the method of the spatial
characteristics developed earlier by the author for a problem solving of dynamics of the linearly-elasto-viscous solid bodies. It is shown that in such statement the method of images is inapplicable, as
does not allow a possibility to fulfil boundary conditions, while the method of numerical simulation yields good effects and can be used for the wide class of problems.

Key words: numerical simulation, a method of the spatial characteristics, a method of images, edge dislocation.

UDC 624.04: 624.5. A.S. Dorogan. Earth- and self-anchored (combined) suspension bridges. Part 2

The suspension bridges with low level of connecting of additional cables to pylons are offered in part 2. The analysis of their static work and regulation of strength is given. The natural vibration analysis
of these systems is made. The simplified methods of the aerodynamic stability are given. The program «Intel» is used and realizes in the form of BEM.

Key words: self-anchored suspension bridges, earth-anchored suspension bridges, combined suspension bridges, FEM, BEM.

UDC 624.072.2.014. L.V. Endzhievsky, A.V. Tarasov

Experimental and numerical researches bolted assembly of steel plates at different parities of their thickness

Experimental and numerical researches of multiple-strand frictional bolt assemblies of steel plates different in the thickness. The analysis of the received results is directed on revealing of features of
deflected mode and search of constructive decisions for increase of bearing ability of the similar construction units.

Key words: multiple-strand frictional bolt assembly, the thin-walled zinced profiles, lap-bolted joint.

UDC 625.731. S.A Matveev. Modelling and calculation of multilayers reinforced plate on the elastic base

The mathematical model of the elastic layer of a multilayered plate reinforced by a geonet (geogrid), as layer composit is developed. On the basis of the energy approach expressions for definition of
modules of elasticity of a composit layer are received. Between separate layers there is a rigid contact. For a case of a bending of the polyreinforced plate on the elastic basis the analytical decision by a
method of Bubnova — Galerkina are used. The numerical results is considered. Accuracy of the decision is estimated by comparison to the results received by other methods and experimentally. Influence
of reinforcing of separate layers on the its intense-deformed condition of all design is considered on a concrete example of a bend of a single-layered plate with the reinforcing layer located in its basis.
Key words: plate, reinforcement, geoweb, mathematical model.

UDC 624.014.2. M.I. Gukova, N.U. Simon, A.E. Svyatoshenko.

Calculation of the buckling lengths of compressed rods according to their joint work

Performs methods of buckling length calculation by analytical and finite elements methods for columns as part of unified system (frame). The buckling length of the column is calculated by Euler’s
formula for equivalent element taking in account correlation between longitudinal forces and stiffness of compressed elements in a frame system. Performed restrict of bearing capacity of central
compression elements (stability factor of central compression) in a unified system (frame).

Key words: Euler’s critical force, assurance factor, stability factor of central compression, buckling length, stability, bearing capacity, longitudinal force, members, columns, frames, moment of inertia.

UDC 624.04. M.N. Kirsanov. Calculation of spatial bar system that permits variability of instantly

The spatial beam structures shows the instantaneous variability of an even number of supports, although the static calculation separately excised node gives a definite, not typical of the changing systems,
the solution for effort in the rods. The distribution of possible speeds of nodes allowed for an even and an invalid for odd number of supports is detected. The limit in solving systems of equations for the
efforts in the distorted structure yields a solution, obtained by cutting one node in the symmetric problem. The deflection of construction are determined and optimized. The system of computer
mathematics Maple is used. Key words: spatial trusses, variability of instantly, optimization, Maple, deflection.

UDC 624.073. V.R. Grosman. Axially symmetrical vibrations of circular orthotropic plates of variable thickness

Axially symmetrical bending vibrations of circular orthotropic plates of variable thickness are under study. This problem is described by the differential equation of the fourth order with variable
coefficients. The plates with power flexural rigidity are discussed. The solution is received in the closed form in terms of Bessel functions. For some values of Bessel functions parameters the decision is
represented in terms of elementary functions. Axially symmetrical flexural oscillations of circular plates of constant thickness are also discussed. In this case the solutions are given in terms of cylindrical
functions. Nielsen’s decision is used.

Key words: bending vibrations, circular orthotropic plates, variable thickness, Bessel functions.

UDC 624.04539.5.519.6. E.M. Zveryaev, G.I. Makarov. Iteration method of stress-strain state construction for thin shell

The idea of partitioning a full thin shell stress-strain state on the membrane, pure moment state and edge effect obtains the foundation in terms of the mapping contraction principle and the associated
method of simple iteration. This allows us to find exponents of small expansion parameter for the asymptotic series unknowns, and to simplify the equation, singling out the main terms in the each
equation.

Key words: shell, asymptotic, mapping contraction principle, iteration.



UDC 539.3. I.I. Ovchinnikov, A.V. Bochkarev, A.A. Zanin. Optimal design of circular flexible plate under corrosion wear

The problem of optimal design of flexible circular plates taking into account the corrosive wear. To solve the optimization problem using the method of sequential quadratic programming or SQP-
method, one of the most effective modern methods for solving extremal problems of medium and large dimension for smooth objective functions. Analyzed how different formulations of optimization
problems affect the durability of the plates exposed to corrosive wear, and the nature of the stress state in a finite time. Address these problems will get the best projects of the plates not only in its
infancy, but also taking into account the corrosive wear.

Key words: circular plate, the optimum design, corrosion.

UDC 624.046.5. V.S. Utkin, A.N. Redkin. Calculation of reliability of the metalichesky eccentrically loaded column at the limited statistical information on controllable parameters

The new technique to calculations of reliability of building designs is considered at the limited statistical information on base parameters in mathematical model of a limiting condition. For the
description of parameters in mathematical model of a limiting condition functions of borders of set of distributions of the probabilities, Chebysheva received on the basis of an inequality are used. In the
considered approach reliability is expressed unrepsansro. The special case of calculation of operative reliability of an individual metal column by criterion of stability is considered, and also change of
probability of its trouble-free work by this criterion operation and revealing of a reserve of time to the full is shown eventually.

Key words: reliability, refusal, stability, an inequality of Chebysheva, distribution function, a column, deformations, probability, reliability interval.

UDC 624.014.2. 1.1. Vedyakov, O.V. Korzhov, M.R. Uritskiy, M.I. Farfel, B.S. Tsetlin. High bay store with carcass consisting of shelves

The paper presents design characteristics of automated high bay stores with carcass consisting of shelves. Problems of stability providing of carcass consisting of shelves are considered on the example of
automated store complex built in Moscow region. Authors give recommendations for determination of overall stability of building carcass.

Key words: steel carcass consisting of shelves, transverse bent, longitudinal box frame, critical load, beams: struts, partial safety factor for loads.

UDC 624.042.3:69.022. V.A. Tumanov, A.V. Tumanov. Physical experiment for reinforced brick walls

The paper considers programs, descriptions and analysis of results of experimental researches of brick walls under changes of basic factors: scheme of load application; scheme and percents of
reinforcement. Authors determined changes of forces of cracks formation and propagation and also breaking strengths depending on examined factors.

Key words: brick walls, reinforcement, breaking strengths.

UDC 624.072.336.3:69.069.3. K.K. Nezhdanov, A.N. Zhukov. Restorative function of covering farms of buildings of heat power plants

Authors analyse necessity of restorative function of covering farms. Existed methods for reinforcing of covering structures are considered. The paper presents calculations for new methods for reinforcing
of compression diagonal on the basis of concrete-filled steel structure with usage of double subdivided panel.

Key words: restorative function, farms of covering, heat power plants, compression diagonal, concrete-filled steel structure, double subdivided panel.
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0.B. BAIJIMH, x.7.1.,10KkT0panT (Benropoackuii ['TY um.B.I'.Illyxosa) B.M. BOHIAPEHKO, n.1.1.,npo¢.,akagemux PAACH (MI'AKXuC)

PACUYETHAS OLIEHKA IOTEPb OBKATHUSA MPU MOBBILIEHUU TPEI[UHOCTONKOCTH MOBPEKAEHHOTO KOPPO3UEMN )KEJE3OBETOHA

TIpuBeeHbI pacueTHbIE OLIEHKH TOTEPh 00XKATHSI OCYIIECTBIIEMOTO s HOBBIIICHUSI COIPOTUBIICHUS 00Pa30BaHHIO TPEUIMH Y MOBPEXKICHHBIX KOPPO3UEH jKeNe300€TOHHBIX
3JIEMEHTOB U OIIPEAECICHH, TAK HA3bIBAEMOI'0, KpUTHYECKOIO BPEMEHU BO3MOKHOT'O TIOSBJICHUS TPEILIUH.

KioueBble ciioBa: obxatue xene300eToHa, motepu 00xatus, KOPPO3HOHHbIE TTOBPEXKACHHUSL.

I.JLKOJIMOI'OPOB, a.1.H., EM.IIYTUJIOBA, K.T.1., JLC.CAUTHUHA, mix. (IlepMckuii HalMOHANbHbIH HCCIIEI0BATENbCKHI MOMHTEXHHUECKHH YHHBEPCHTET)

HECYLIAS CIOCOBHOCTH TPYBOBETOHHBIX KOJIOHH MO/ AEMCTBUEM OCEBBIX YCHUJIUIA

PaccmaTpuBaercs Hecylias CiocOOHOCTh TPYOOOETOHHBIX KOJIOHH, ONPEAEIIAIOTCS X MEXaHUYECKHE XapaKTEPUCTUKH KaK TPAHCBEPCAIBHO-U30TPOITHONW KOHCTPYKIIUH,
OLICHMBAETCSl HAMIPSHKEHHO-e(hOPMUPOBAHHOE COCTOSIHUE TIPH ICHCTBUH OCEBBIX CKUMAIOIINX CHIL.

KiroueBble ciioBa: Tpy60OeTOHHAS KOJIOHHA, TPAHCBEPCAIbHO-U30TPOIHAS CPe/ia, HECYI[as CIOCOOHOCTb.

B.B. KATIOLIUH, k.1.1. (HayuHo-uccnenoBarenbckast i npoekTHO-cTpouteibHas pupma YHUKOH)

ONTUMM3ALHS IBYTABPOBBIX CEUEHUIA PAMHBIX KOHCTPYKIUI

PaccMoTpeH uTepanoHHbIi aIropuT™ 1Mo00pa CEYeHUd paM B BUAE CHMMETPHYHBIX © MOHOCUMMETPHYHBIX JIByTaBPOB C YCTOMYUBBIMHU IJIOCKMMH CTEHKAMH, CO CTEHKaMH,
paboTaoMKMK B 3aKPUTHYECKOM CTAIMH U C MONEPedHO-TOOPUPOBAHHBIMU CTEHKaMH. [IpeaaraeMplii alropuT™ MO3BOJISIET ¢ BBICOKON TOYHOCTBIO IOIOUPATH CEYSHUS PaM 3a
1-2 urepanyu npy 0JHOBPEMEHHOM 00ECIIEYeHNH MX IPOYHOCTH M MECTHOH YCTOHYNBOCTH.

Kuarwuessle ciioBa: TMPOYHOCTDH, PAMHBIC KOHCTPYKIIHMHA, CHMMETPUYIHBIC IBYTABPbI.

HW.N. OBUNHHHUKOB, kana. Texn. Hayk, aou. (CapaToBckuii rocynapcTBeHHbli Texuudeckuit ynusepcuter um. F0.A. I'arapuna) B
HANPSA)KEHHO-IE®@OPMUPOBAHHOE COCTOSAAHHUE U JOJT'OBEYHOCTDH TOJICTOCTEHHOI'O TPYBOIMPOBOJA B YCJIOBUAX BO3JAEUCTBUA HEOJHOPOJHOI'O
TEIIJIOBOI'O I0JISI U BOAOPOJHOI KOPPO3UH

PaccmatpuBaeTcst Mozenb 1e(pOpMUPOBAHHS M HAKOIUICHUS HOBPEXKICHHH TOJICTOCTEHHOI'O TPYOOIIPOBO/A B YCIOBHSIX HEPABHOMEPHOTO POTrPeBa, MONI3yIeCcTH, BOIOPOIHON
KOPPO3UH U U3MEHSIOMINXCS BO BpEMEHH JIaBJIeHUi 1 TemnepaTyp. PaccMoTpena MeToauKa 1 pe3ybTaThl pacyeToB VIS psfa PeKUMOB TEPMOCUIOBOTO H BOJOPOTHOTO
BO3HCﬁCTBHﬂ. HpnBeneHHa;{ CUCTEMA ypaBHeHnﬁ, METOAMKA U AJITOPUTM pacyeTa MO3BOJIAIOT JOCTATOYHO KOPPEKTHO IPOrHO3UPOBATH MOBEACHUE TOJICTOCTEHHOT'O
pr60np013021a, TI0ABEPTrarOmICrocs BO}IOpO}IHOﬁ KOppO3HH B HEPABHOMEPHOM I10JIE TEMIIEPATYP.

KiioueBble €/10Ba: TOJICTOCTEHHbII TPyGONPOBOI, HEPABHOMEPHOE T10JIE TEMIIEPATYP, BOJAOPO/IHAS KOPPO3Hsl, HAIPSKEHHOE COCTOSIHUE, JI0JITOBEYHOCTb.

A.A. IOKPOBCKH, n.1.1., npod. (IT'YAC, r. [lensa).

K 3AJAYE O CBJINXEHUU KOHIIOB T'MBKOI'O CTEPKHSI

PaccmatprBaeTcst peleHue 3a1a4u 0 COMMKEHNH KOHIIOB THOKOTO CTEPIKHS TPEMs CIIOcO0aMul ¢ IPOBEICHUEM YHCIIOBBIX PACUETOB. Pe3ynbTaThl pacyeToB NPeACTaBIICHBI B
BHJIe TAOIHI U rpauKoB 1ehOPMHUPOBAHHUS CTEPIKHS HA PA3TUYHBIX CTAIHSIX HATPY)XCHHUsI B BUJIE CHJT HJIH CMEILCHHUH B 3aKpPUTHIECKON cTaany. IIpuBeaeHb! BBIBOIBI IO
paborte. Kaiouesble caoBa: rubkuii crepskeHb, cMemantas Gopma MKD, uncneHHas reoMeTpus KpUBOii.

A.N. IPUTBIKUH, kaunj. texu. vayk (KI'TY, Kanuuunrpan)

MECTHASI YCTOMYUBOCTD BAJIOK C TUBKOM CTEHKO# U CHOCOBbI EE NNOBBIIIEHUS

Pemraercst 3a1a4a aHAJIMTUYECKOTO OIPEJIEICHNS yCTOWYMBOCTH IIAPHUPHO ONEPTOH BYTaBPOBO OAJIKK ¢ THOKOH CTCHKOM, ITOBEPIKCHHOH ACHCTBHIO pactpeneeHHON
Harpysku B nposere. OTMedaeTcsi BO3MOKHOCTB JIBYX ()OPM MECTHOM MOTEPH YCTOHUYMBOCTH CTEHKH: OT CIIBHTa y OHOPHOTO CEUCHUS WIN

OT HaNpSDKEHUH CKaTHs B LCHTPAIBHOW YacTh 6anku. COnocTaBlIeHHE Pe3yIbTaToOB MO aHATUTUYECKUM 3aBUCHMOCTSIM C pacyeTaMy YCTOWYHUBOCTH 0aJIOK METOAOM KOHEUHBIX
3JIEMEHTOB YKa3bIBA€T Ha yJJOBJIECTBOPUTEIILHOE UX COOTBETCTBUE. [ToyueHa Takxke 3aBUCUMOCTb JJIsl KpUTHUECKON TOJIIMHBI CTEHKH, ITPU KOTOPOH MPOUCXOAUT MEPEXO OT
OJIHO# (hOPMBI TIOTEPU YCTOMYMBOCTHU K JPYTrOW MPH OJMHAKOBBIX Ta0apUTHBIX pa3Mepax Oanku. [IpeanaratoTcst KOHCTPYKTHBHBIC PEIICHHUS IS TIOBBILICHNS KDUTUYECKOM
Harpy3KH IPU MoTepe 0ankoil yCTOHYMBOCTH MO KaXKA0H 13 HopM.

KirroueBble cj10Ba: 1ByTaBpoBas Oanka, rOKas CTCHKA, MECTHASI YCTOHYMBOCTD, aHATUTHYECKOE PELICHHE, CIBHT, ABE (HOPMBI OTEpH ycToHunBOCTH cTeHKH, MKD, pedpo jKeCTKOCTH, BBIPE3EL.

I.T. BYJIBIYEB, aokTop pus.Mat.Hayk, npodp. (MUIPA). TMHAMUYECKOE PASPYIIIEHUE TPEXMEPHBIX TEJ C KPAEBOW JUCJIOKAIIAENA.



C OMOIIBIO YHUCIIEHHOTO METOA MPOCTPAHCTBECHHBIX XapaKTEPUCTUK UCCIIEAYCTCA TUHAMHUYCCKOEC Pa3pyIICHUE MI/IKPOOG’L@KTOB, COACPKALIUX KPAaCBYIO JUCIOKALHIO.
Hpez{narael‘cx 1 UCIIOJIB3YETCA HOBBIH METOJ TIOCTPOCHHUSA pacpeaACIICHUSA HaHpﬂ}l(eHHﬁ, CO31aBa€MbIX Kpa€BbIMU NUCTIOKALMAMHU B OIPAaHUYCHHBIX TEIaX. Onpeﬂenmol‘cs{
obsactu YIOPOYHCHUA U PACCUUTHIBAIOTCSI MUHUMAJIBHBIC HATIPAXKCHUA, HCOGXOI[PIMBIC JUIA paspynIeHusd Takux TEII.

KiiioueBble cj10Ba: yncieHHOE MOJEIUPOBAHHUE, METOJ IIPOCTPAHCTBEHHBIX XapaKTECPUCTHUK, METOX H306pa)}(CHI/Iﬁ, KpaeBas TUCIOKanus.

I.T. TAPABPHH, n.1.1., npod. (OT'Y, r. Opeu6ypr). IAKJIOUIABI IUPKYISILUA HA JBAKYIIUXCI KOHTYPAX.

Hccnenyercs reomeTpust TpPaeKTOPUU ABHKEHUS TOUKH NPU MUPKYIBIIUN HAa IPSIMOJIMHENHHO ABWXKYIIEMCs KOHType. Takue TpaeKTOpuH Ha3BaHbI IIUKIONIaMH 110 aHAJIOTHH C
TpaeKTOpHCﬁ OT HUPKYJISILMU HA ZlBI/DKyH.Ief/'Icﬂ OKPYKHOCTH, HpPIBOZ[fIIJ.Ieﬁ K KJaccHuecKoi muknouae. Ha Mmexanndeckoi Moaenu LUPKYJIALAA 10 THUITY T'YCEHHULIBL
TPAaHCIIOPTHOM MAIIIMHBI IaeTCs 0011ee ONpeIeTICHHEe BCET0 MHOXKECTBA PACCMATPUBAEMBIX LIUKIONU. BriBoasTcs auddepeHnansHbie ypaBHeHUs (JOPMBI JJIEMEHTOB 3TOTO
MHOXECTBa. B KBajipaTypax pemaroTcs rpaHHYHbIC 3a1a4l MOTyYeHHBIX YpaBHEHHU. [lal0TCs pUMepBI LIMKJIOU OT YacTHBIX CiIydaeB (JOpMbI KOHTYpOB. Periaercs oOpaTHas
3ajaya: 10 3aJaHHOH LIUKIION/IE OTBICKUBAETCS KOHTYP LIUPKYJIALUH.

KiroueBbie ¢J10Ba: IJI0CKUE KPUBBIE, HPSIMOJIMHEIHO JIBIKYIIMICS KOHTYP, KOHTYD LIUPKYJISALMH.

A.I'. TAIIUH, a.1.H. (OAO «ATOM3HEPronpoexk™, r. Mocksa)

NPYXHWHBI U JEMII®EPHI C 3AITIA3JIBIBAHUEM KAK HHCTPYMEHT CHHTE3A MEXAHUYECKHX CUCTEM C 3AJJAHHBIMU JIMHAMHWYECKHUMH )KECTKOCTSIMHA
IIpemnaraercs B m1aTh)OpMEHHBIX MOJIEIISX CHCTEMBI «COOPYKEHUE — OCHOBAHHE) HCIIOIb30BaTh UL MOJICTUPOBAHUS «TPYHTOBOTO MOABECA» HE TOIBKO TPAIUIMOHHBIE
MPYKUHBI 1 IEMII(pEPbI, HO TAKKE IPYKUHbI 1 JeMII(pepbl ¢ 3ana3apBadneM (CHila 3amna3ablBacT 110 OTHOIIEHHIO K NepeMelleH0-cKopocTH). KomuecTBo 1 3Ha4YeHus
Pa3IHYHBIX BPEMEH 3aIla3AbIBaHus, a TAKOKE apaMeTPhl COOTBETCTBYIONINX NPYXKUH U AeMII(PEpOB ONPEAEIIOTCS U3 3a]a4l ONTUMAILHOTO IPHOIIDKEHNS 3apaHee H3BECTHBIX
JMHAMHYECKHX JKECTKOCTell B 4aCTOTHOM quanasoHe. [Ipu 5ToM B kKauecTBe BECOBBIX (DYHKIHH BEICTYHAIOT CIIEKTPAIbHBIC INIOTHOCTH OTHOCHTENBHBIX IIepeMeIeHH 1
CKOpOCTeii (pyHAaMEeHTA.

Ki1ioueBble ¢j10Ba: B3aHMOICHCTBHE COOPYKEHHS C OCHOBAHHEM, IMHAMUYECKUE KECTKOCTH, CEHICMUYECKast PeaKIUs.

A.U. CAIIO’)KHHUKOB, IToyerHsrii ctpouteb Poccun, nokrop puiocopun, npod. (AcrpaxaHckuil rocy1apCTBEHHbIH TEXHUYECKUH YHUBEPCUTET)

JIMAJIEKTUKA TOYHBIX Y IPUBJIMKEHHBIX PACYETHBIX CXEM 3IAHAN U COOPYKEHUI B AHAJIU3E X CEUICMOCTOMKOCTH

IIpemnoxeHo HCIONb30BaHKE TPHOMIHKEHHBIX METOJIOB pacueTa KOHCTPYKIMI B KauecTBe CPEICTBA OLEHKH TOYHOCTU PACUETOB, BHIOIHEHHEIX B pamkax KOM, nomyckaromux
OLIMOKH B pe3yibTaTe cOOEB B BHIUMCICHHSX H B CHILY Y€JIOBEYECKOro (akropa.

KuioueBsble ciioBa: pacyeThl, TOYHBIE U HPHGHH)KCHHLIC METOMBI, KSM, OaovHbIE MOJENH, IIPUITACOBBIBAHUE, PACYIIEHEHNUE, KOHTPOJIb PACUETOB.

C.1. TPYIIHH, a.1.1., npod. MI'CY, IHUMCK um. B.A. Kyuepenxo, r. Mocksa

METO/ NPOAOJI)KEHUS PELHHEHUS 11O TAPAMETPY B HECTAIIMOHAPHBIX 3AJTAYAX TEIVIONPOBOJHOCTH

IIpemiaraercst MeToMKa peIIeHUs HECTallMOHAPHBIX 3a]1a4 TEIIONPOBOJHOCTH ¢ HadaJbHBIMH ¥ TPaHUYHBIMH YCIOBHSAMH [-ro posia Ha OCHOBE MeTOJa KOHEUHBIX JIEMEHTOB U
MeTozia IPOJO/DKEHHS pelIeHus 10 mapaMeTpy. [yt 3Toro B UCXOAHYI0 (GOpMyIUPOBKY 3a1a4i BBOIUTCS JONOTHUTENLHOE YPaBHEHHE, 03BOJIIONIEE HOCTPOUTH CHCTEMY
OOBIKHOBEHHBIX IU(depeHInaIbHbIX YPaBHEHUH, B KOTOPBIX HE3aBHCHMOII IEPEMEHHOI SBISIETCS] HEKOTOPBII apaMeTp NpOoAODKeHuUsI. HTerpupoBaHue MOIydeHHOM
CHCTEMBI YpaBHEHHUH ¢ HauaJbHBIMU U TPAaHUYHBIMH YCIOBHSAMH JJa€T BO3MOXHOCTB ITOJTYyYUTh Ha KQXK/IOM IIare 3HAYEHUs TEMIICPATYp B KOHEUHBIX JIEMEHTAX M BPEMEHH.
AHaNIOTUYHbBII MOAX0A ObUI UCIIONB30BAH AJIsl AITOPUTMA PEILCHHUS 3a]a4 CTATUKH U JIMHAMUKH KOHCTPYKIMH B padote [1].

Kuarwuessble ciioBa: HECTallMOHapHasd 3aa4va TCIUIOIIPOBOAHOCTH, HAYAJIBHBIC U T'PAHUYHBIC YCIOBHSA, METOJ KOHCYHBIX 3JIEMEHTOB, MaTpULla TEIJIONPOBOAHOCTH, MaTpULla SHTAJIBIINH, METOX
TPOJIOJKEHHUS PELICHUS 110 IIapaMeTpy.

C.I'. BE3BOJIEB, kaHj. TeXH. HayK, cT. Hay4. cotp. (HUMOCII um H.M. T'epceBanoBa) N N

AHAJIMTUYECKOE PEHIEHUE JJ1s1 PACUETA JOIIOJIHUTEJIBHBIX OCAJIOK CBAUHBIX ITOJIEU

IpencrapieHbl CIOCOOBI MOBBIICHHS JKECTKOCTU U HECYIIel CIOCOOHOCTH OCHOBAaHMS U (DYHIAMEHTOB IPH MPOSKTUPOBAHUH HA XapaKTEPHbIE Ui COBPEMEHHOT'O MOHOJIUTHOTO
U BBICOTHOI'O CTPOUTEIILCTBA 6OJ'IBH_II/IB Harpysku. HpeﬂCTaBJ’IeHa 061113}[ CHCTEMa ypaBHeHP[ﬁ, OITMCBIBAKOIIAsA HeﬂHHeﬁHy}O pa60Ty oa Hany3KOI\/'[ HEOAHOPOAHOI'0O BEPTUKAIIBHO
apMHPOBAHHOI'O IPYHTOBOT0 OCHOBaHMs. [IpuBeieHa MeTO/IMKa pacyera o0Iel ocaKu MpeoOpa3oBaHHOTO YCTPOMCTBOM BEPTHUKAIBHBIX HECYIIUX 3JIEMEHTOB (CBaii) MaccHBa,
OCHOBAHHAs HA NPUHLMIIE CyMMHMPOBAHUS CPEIHEN 0CaJKH NOACTHIIAOIIEH ToNH (YCIOBHOTO (PyHAAMEHTA) U IOTIOJIHUTENBHBIX JIOKAIBHBIX 0CaJJOK, 00YCIIOBICHHBIX CKATHEM
CTBOJIa CBau U €€ BHCAPEHUEM B OCENAIOUTYIO ITOACTHUIAOLIYIO TOJIILY. HpeHCTaBHeHH MIPaKTUICCKUE q)OpMyHBI JUIL pacy€Ta YKa3aHHBIX JOIOJTHUTEIIBHBIX OCAaOK ITOJTYYEHHBIC
ITYTEM JIMHCapU3alluu 1 aHATMTUICCKOI'0O pEHICHUSA 06]116171 CHCTEMBI ypaBHeHPIﬁ.

Kiio4eBble cJ10Ba: pOCTBEPKOBAs IUINTA, CBAifHOE OCHOBAHHE, HECYIIasi CIIOCOOHOCTb, CONPOTUBIICHUE CBAH, 0CAJKa OCHOBAHHUS, aHAIMTHYECKOE PELICHHE, CTPOUTEIIbHBIC HOPMBI.

U.BJIEBEJIEBA, K.T.H. (OAuO «HULL «Ctpoutenscteon- IHUMCK um.B. A Kyuepenko), A.E.CBHTO].I.IEHKP, K.T.H. (TAY HO «YmnpaBieHue rocakcrnepTusbi»)

YTOYHEHUE 3HAYEHUHU KOO DPPUIUEHTA CHOCA CHET'A U JOJIM CHEI'A, IEPEHOCHUMOMU 1O IVIOCKUM U JIBY CKATHBIM NOKPBITUAM

VYrouHeHa hopMyna JuIs onpeseneHns Ko3(hGUIIeHTa CHOca CHera ce ¢ HOKPBITHH ¢ YIeTOM CpeJHeH CKOPOCTH BeTpa B 3UMHUM IIEPHO]] U BEICOTHI ITOKPHITHS HaJl YPOBHEM
3eMJIH [UTS PA3UYHBIX TUIIOB MECTHOCTH. J{JIs CXeM TOKPBITHIA C TIepenagaMu BBICOT, C laparneTaMi U 0€3 HUX, TPEACTABICHBI HOBBIE 3aBHCHUMOCTH K03 duimenTos pnl ot
JUTMHBI HIPKHETO MOKPBITHS, OT HOPMATUBHOTO 3HAUEHHs CHETOBOM Harpy3KH M OT BBICOTHI Nepemnaza. [ qByCKaTHBIX HOKPBITHI BBINOJIHEH CPABHUTEIbHBIN aHAIN3
OTHOILIEHHUS OPIMHAT CHETOBOM HArpy3KH Ha MOABETPEHHOM U HaBETPEHHOM CKaTax.

KuaroueBsble ci10Ba: cHeroas Harpyska Ha ITOKPBITHE; KO3(1)(1)]/I[U/I€HT CHOCa CHEra; AByCKaTHOE IMMOKPBITHE; I0JIN CHETA,ITIEPEHOCUMBIE T10 TIOKPBITHIO; IEPENaa BhICOT.

WU.B. JIEJOBCKOW, kanx. texu. nayk, npog. (CIIGCACY, r. Cankr-IlerepGypr)

TPEH/] CHET'OBBIX HAI'PY30K HA I'PYHT IO/ BJUSIHUEM I'NIOBAJIBHOI'O IIOTEIVIEHUSI KIIMMATA

B Jlennnrpazckoit obmactu 3a uckimouenuem Cankr-ITerepOypra Bo Bropoi monoBrHe XX Beka HabII01aI0Ch yBEIMYEHHE CHETOBBIX HArPY30K Ha rpyHT. PaccMoTpeHo JiBa criocoba
OINHCAHHS BO3PACTAIOILETO TPEH A CHETOBBIX HATPY30K.

KiiroueBble €J10Ba: CHEroBas Harpy3Ka, TPeHJ, KINMAr.

A.C. MAPYTSIH, k.1.H., nou. (ITaTuropckuii rocy1apcTBEHHBIH TEXHONIOTHYECKHI YHUBEPCUTET)

Y3JIOBBIE CBAPHBIE COEJJUHEHUWSI NEPEKPECTHBIX CTEP)KHEBBIX JIEMEHTOB U UX PACUET

TIpuBeeHO HOBOE TEXHUUYECKOE PEIIEHHE Y3JI0BBIX CBAPHBIX COEIMHEHHIT IEPEKPECTHBIX CTEPIKHEBBIX 3JIEMEHTOB M3 TPYOUAThIX (3aMKHYTBIX HYTOCBAPHBIX) U OTKPBITBIX (HE3AMKHYTbIX,
THIA JBYTaBPOBBIX) NpoduIieii. Y310Bble COEAMHEHUS 00J1a1at0T HEOOXOAMMBIM U JIOCTATOUHBIM 3aI1aCOM HECYILEl CIOCOOHOCTH, SABIISIOTCS PABHOIPOUYHBIMHU C COEIMHAEMBIMU
CTEPKHEBBIMH DJIEMEHTAMHU U 00ECTIEYNBAIOT HAJIEKHOCTh HECYIIMX KOHCTPYKIMH NP MHTEHCUBHBIX HAarpy3Kax, BKIIOYAIOIMX KPAHOBbIE U celicMuyeckue Bo3aercraus. IIpaktuueckas
METO/IMKA pacyera y3/IOBbIX COCIMHEHHIT TTOATBEPKACHA HTOTaMH KOHTPOJIBHBIX HCIBITAHHI CEPHH ONBITHBIX 00pa3IoB. APOOUPOBaHA TAKXKE TEX HOJNIOTHS UX M3TOTOBJICHUS M MOHTAXka.
Pa3paboTaHHOE y3710BOE COSMHEHUE TTOMOIHUIIO aPCEHA JITKUX METa/NTHYECKUX KOHCTPYKIMH 3aHHI H COOPY’KEHUI HOBOTO MOKOJICHHS U3 TIEPEKPECTHBIX CTAIBHBIX (hepM THIIA
«[IaTuropck».

KiioueBble ¢/10Ba: y3/I0Bble COEIMHEHHS, CBAPHBIE COEIMHEHNS, TIEPEKPECTHO-CTEPKHEBBIE CUCTEMBI, 3AMKHYThIE THYTOCBApHBIE MPODMIIM, TEXHOTIOTHS H3TOTOBIEHHS 1 MOHTaXKa.

ABSTRACTS

UDC 624. 0.V. Baydin, Bondarenko V.M. Calculation determination of prestress losses at increasing crack resistance of the corrosion-damaged ferroconcrete

The article presents the calculation determination of losses caused by prestress carried out to increase crack resistance of the corrosion-damaged ferroconcrete elements, and the definition of the so-called
critical time of the possible crack formation.

Key words: compressive prestress of ferroconcrete, losses of prestress, corrosion damage.

UDC 539.3 G.L. Kolmogorov, E.M. Putilova, L.S. Saygina. Bearing capacity of concrete columns under influence of axial thrusts
Authors consider bearing capacity of concrete columns, determine their mechanical characteristics as transversely isotropic structures, estimate mode of deformation under influence of axial thrusts.
Key words: concrete column, transversely isotropic medium, bearing capacity.

UDC 624.072.014.2. V.V. Katyushin. Optimization of I-sections of frame constructions

The paper considers an iteration algorithm for selection of frames sections in the form of symmetric and monoclinic double tees with stable plane walls, transversal and corrugate walls and walls working
in postcritical phase. The suggested algorithm allows to select frames sections using from 1 to 2 iterations with high accuracy and simultaneously provides durability and local stability of frames.

Key words: durability, frame constructions, symmetric double tees.

UDC 539.4. 1. Ovtchinnikov. Stress-strain state and durability of the thick pipeline under inhomogeneous thermal field and hydrogen corrosion

A model for deformation and damage accumulation of thick-walled pipe under nonuniform heating, creep, hydrogen corrosion and time-varying pressures and temperatures is considered. The method of
analysis and results for a number of regimes thermal and hydrogen exposure are presented. The above system of equations, methodology and calculation algorithm can be used for correctly prediction of
behavior of a thick-walled pipe under hydrogen corrosion in the uneven temperature field.

Key words: thick-walled pipe, uneven temperature field, hydrogen corrosion, stress state, durability.

UDC 624.04:539:519.6. A.A. Pokrovskiy. Approach problem of ends of a flexible bar

The paper considers solution of an approach problem of ends of a flexible bar by three methods with carrying out of numerical calculations. Calculations results are presented in the form of tables and
diagrams of the bar deformation at different phases of load in the form of forces and shifts in postcritical phase. The paper presents fulfilled work conclusions. Key words: flexible bar, hybrid form of
finite-element method, numeral geometry of curve.

UDC 624.072.014.2. A.1. Pritykin. Local stability of beams with flexible wall and ways of it’s increasing



The author solve problem of analytical determination of stability of a hinged doubletee beam with flexible wall subject to influence of distributed load of span. The author obtained relation for a critical
thickness of wall at which transition from one form of stability loss to another occurs at the same overall dimensions of the beam. The author suggests constructive decisions for increasing of critical load
for case when beam loses stability.

Key words: doubletee beam, flexible wall, local stability, analytical solution, shift, two forms of stability loss of wall, finite-element method, stiffening rib, cutouts.

UDC 5.393. G.G. Bulychyov. Dynamical destruction of three-dimensional bodies with boundary dislocation

By means of the numerical method of spatial characteristics the dynamical destruction of the microscopic objects containing boundary dislocation is explored. The new method of build-up of the stress
distribution created by boundary dislocations in restricted bodies is offered and used. Fields of a hardening are spotted and the minimum voltages necessary for destruction of such bodies are calculated.
Key words: numerical calculation, spatial characteristics method, method of images, boundary dislocation.

UDC 514 (075.8). G.T. Tarabrin. Circulations cycloids on moving contours

The author researches trajectory geometry of a point moving at circulation on a rectilinearly moving contour. General definition of all set of examined cycloids is given on a mechanical model of
circulation of transport machine track type. The paper presents examples of cycloids for special cases of contours form. The author solves inverse problem: the circulation contour is determined on the
bases of the specified cycloid.

Key words: plane curves, rectilinearly moving contour, circulations contour.

UDC 699.841.624.042.7. A.G. Tyapin. Springs and dashpots with time lag as an instrument for synthesis of mechanical systems with prescribed dynamic stiffness

The author proposes to use springs and dashpots with time lag (force appears some time later after displacement-velocity) together with conventional springs and dashpots in the platform model of the
building-foundation system to model “soil support”. The number and values of such time lags, as well as springs” and dashpots” parameters are obtained through the optimal approximation procedure of
the prescribed impedances in the frequency domain. Spectral densities of the relative base mat displacements and velocities are used as weights.

Key words: building-foundation interaction, dynamic stiffness, seismic reaction.

UDC 624.04. A.1. Sapojnikov. Dialectic of accurate and approximate design models of buildings and structures in an analysis of their seismic stability

The author suggests using of approximate calculation methods for structures as a way of estimation of calculations accuracy fulfilled within framework of KOM. These methods have errors which occur
as a result of failures in calculations and “human factor”.

Key words: calculations, accurate and approximate methods, KOM, beam models, fitting, disjunction, calculations check.

UDC 519.633. S.I. Trushin. Continuation method in non-stationary heat conductivity problems

The method of solution of non-stationary problems of heat conductivity is offered with the initial and boundary conditions of the I-st of genus on the basis of the finite element method and the
continuation method. For this purpose additional equation allowing to build the system of ordinary differential equations in which an independent variable is a parameter of the continuation, is entered in
the initial problem definition. The integration of this system of equations with the initial and boundary conditions enables to get on every step the values of temperatures in finite elements and parameter
of time.

Key words: non-stationary heat conductivity, initial and boundary conditions, finite element method, matrix of heat conductivity, matrix of enthalpy, continuation method.

UDC 624.073.2:624.154. S.G. Bezvolev.. Analytical solution for calculation of additional settlements pile fields

Measures for improvement of stiffness and bearing capacity of foundations for modern heavy high-rise buildings are discussed and importance of these measures is stressed. Current state of the art
calculation methods for soils reinforced (or weakened) with vertical elements is reviewed. The necessity of the improvement and harmonization of regulatory procedures for the calculation of settlements
pile foundations. General equation system describing nonlinear behavior of non uniformely

reinforced soil mass under load is provided. Method for total settlement calculation of reinforced soil mass is provided. The method accounts for generally accepted in most geotechnical codes (also
included in new Russian geotechnical code draft) conception of summarizing of average soil settlement beneath piles, elastic pile compression and penetration of pile toe in underlying strata. Practical
equations for new method are obtained by linearization and analytical solution of general equation system. Parametrical study of piled raft under load using provided engineering method is conducted (the
case of contact and no contact between raft and soil is considered) and results are compared with method proposed by new geotechnical code draft.

Key words: pile plate, pile foundation, bearing capacity, resistance of the pile, settlement of base, analytical solution, building codes.

UDC 624.042.1. 1.V. Lebedeva, A.E. Svyatoshenko. Values elaboration of a coefficient of snow drift ce and a snow portion shifted along flat and duo-pitch coverings

The author specified a formula for determination of the coefficient of snow drift ce from coverings taking into account average speed of wind in winter period and covering heights above-ground level for
different types of areas. New dependences of coefficients ul on length of lower covering, standard value of snow load and difference height are presented for scheme of coverings with level differences,
with or without parapets. A comparative analysis of ordinates relation of snow load on leeward and windward batters was carried out for duo-pitch coverings.

Key words: snow load on covering; coefficient of snow drift; duo-pitch covering; snow portions shifted along covering; level difference.

UDC 624.042.42: [551.578.46:551.509.3]. I.V. Ledovskoy. Trend of snow loads on ground under influence of global warming of climate

In the second part of XX century in Leningrad region with the exception of St. Petersburg an increasing of snow loads on ground was observed. The author considers two methods of describing of an
increasing trend of snow loads.

Key words: snow load, trend, climate.

UDC 69.057.4:624.016.7(088.8). A.S. Marutyan. Nodal welded joints of crossed-bar elements and their calculation

The author presents a new technical decision for nodal welded joints of crossed-bar elements made of tubular and open profiles. A practical procedure for calculation of nodal joints was confirmed by
results of check tests of prototypes series. Manufacturing and installation technology was tested.

Key words: nodal joints, welded joints, crossed-bar systems, roll-welded profiles, manufacturing and installation technology.
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A.C. IOPOI'AH, kana. texn. Hayx (llanLHeBocqumﬁ rOCY/IapCTBEHHbII YHUBEPCHTET 1yTeii cooluieHus, r.XabapoBeK)

BAHTOBO-BUCSIYME MOCTbBI C NIPAMOJIMHEMHBIMU BAHTAMM. Yacts 1

PaccMOTpeHbI YeThIpe pa3iIMyYHbIe CXeMbl BAHTOBO-BHCSYMX MOCTOB C MPSIMOJIMHEHHBIMHA BAaHTaMH, AA€TCSl UX KOH(PHUTYpaIKs, IPOBEACH aHAIM3 CTaTHYECKON paboThl,
TIPEUIOKEHBI CXEMBI X MOHTaXa. HCHOHBSYCTC;{ nporpamMmma ((I/IHT3J’[>), OCHOBaHHAas Ha METOAEC I'PAaHUYHBIX HHTEIPAJIbHBIX ypaBHeHI/Iﬁ (MFI/IY)

KioueBble ¢j10Ba: pacriopHble BAHTOBO-BHUCAYHE MOCTHI, 6€3pacOpHbIE BAHTOBO-BHCAUHE MOCTEl, MKD, MI'Y.

A.B. UITHATBEB, kauj. TexH. Hayk (Boarl’ACY, r. Boarorpan)

MMPOBJIEMA BECKOHEYHO )KECTKHMX 9JIEMEHTOB ITPH PACYETE CTEP)KHEBBIX CUCTEM

TlokasaHo penieHre TOCTOSHHO 00CYKIaeMOM MPOOJIEeMbl OECKOHEYHO KECTKUX HJIEMEHTOB M y4eTa UX CMEILEHUI KaK jKECTKOTO LIEJIOTO MPU pacyeTe CTEPIKHEBBIX CHCTEM.
PemeHne mocTpoeHo Ha OCHOBE CMENIaHHOM (POPMBI METO/1a KOHEUHBIX JIEMEHTOB.

KirroueBble ¢J10Ba: CTEP)KHEBBIE CHCTEMBbI, OECKOHEUHO JKECTKHE IEMEHThI, cMentanHas popma MKD.

I'.JI. KOJIMOTI'OPOB, a.1.H., npo¢., U.A. ECUIIEHKO, unzk. (ITHUITY, r. Tlepmsb)

TNPUMEHEHUE METOJA PUTHA - THMOIIEHKO JUISI ONEHKH MPOYHOCTH MOKPBITHUSI ABTOMOBNJIBHBIX 1OPOT'

TIpuBenena MeToiMKa pacueTa HanpsHKCHHO-IeGOPMUPOBAHHOTO COCTOSHUS (pparMeHTa JOPOKHOM OJICXKIBI TTOJT BO3/ICHCTBHEM KOJIEC TPAHCIIOPTHBIX CPEICTB IPH
JABYXIIOJIOCHOM JABHXCHUH. Hosuzna TnpemjiaracMoro crocoda pacdeTra 3aKJII04YacTCs B IPUMEHCHUU TECOPUHN M3ruoda KECTKUX IJIACTHH ¢ MaJIbIMU HpOFI/I6aMI/I. Brimonxnen pacuer
HC(i)OpMHpOBaHHOFO COCTOSIHMA C UCIIOJIb30BAHUEM SHEPIETUYECCKOI0 METOAa Purna — Tumoriienko. BeinosaHen pacyeT HAINPSAXKECHHOI'O COCTOSAHUS, HaﬁHCHLI MaKCHUMaJIbHbIC



HOPMAJIbHBIC HAIIPSAIKCHUS B va)a.HLT06eTOHHOM TIOKPBITUH, IIPHU BapbUPOBAHUU ITapaMETPOB ZlOpO)KHOﬁ oiexk1bl. BeimosHeH pacdeT AOPOXKHBIX OACK HAa IPOYHOCTDb C
HUCIOJIb30BAHUEM KPUTEPUA HaMOOJIBIINX HOpMaJIbHBIX HaHpS{)KCHI/II;'I.
KuroueBsbie ciioBa: JOPOKHOE MOKPBITHE, TNIACTHHA, Hapr{)KCHHO-lqu)OpMHpOBaHHOC COCTOSIHHEC, TIPOYHOCTD.

B.A. ®UJIMIIIIOB, 3aB. kadeapoii (TonbATTUHCKHUI roCy1apCTBEHHBIH YHHBEPCHTET)

PACNPEJEJEHUAE YCUJIHUA B SJIEMEHTAX IPOCTPAHCTBEHHOI'O )KEJIE30BETOHHOTI O ITOKPHITHUS BJAOYHOT'O THUTIIA ITPU PA3PBIBE CTHIKOBOI'O
COEJIMHEHHUS B KOHTYPHOW ®EPME

IIpuBOOUTCS KOHCTPYKTHBHOE PELICHUE TPOCTPAHCTBEHHOTO CTEPIKHEBOTO MOKPHITUS U3 MPEABApUTEIbHO HAMPSHKEHHBIX PAMHBIX 2JIEMEHTOB M pacIpe/ie/IeHHe YCUIUHA B €ro
2JIEMEHTaX MPH aBapUHON CUTYaIHH.

KuioueBsble ciioBa: TIPOCTPAHCTBEHHOEC ITOKPBITUE, IPEABAPUTEIIBHO HAIIPSHKEHHBIC PaMBbl, paclIpeacICHUE yCl/lJ'Il/lf/‘I, HaACKHOCTh.

E.b. KOPE?EBA, A.T.H., npo. (Hvl/Iy MI'CY, r. Mocksa) . . . . .

OB OTHOU AHAJIMTUYECKOU MOJEJIA PACYETA ®YHAAMEHTOB 3/JAHUH U COOPYKEHHUHU B YCJIOBUSIX INIOTHOU I'OPOJICKOU 3ACTPOUKH
PaccmaTpuBaeTcs aHaIMTHYECKas MOZIENb pacuera (pyHAaMEHTOB 3IaHUI U COOPYKEHHH, HAXOASIIMXCS BOJIN3H TITyOOKHX BBIEMOK, KOTJIOBAHOB WJIH MPOKJIAIIBAEMbBIX
TyHHesel. [TosBIsoIuecs Mpy 3TOM JOMOIHUTEIbHBIC IIEPEMEIICHHS MOTYT IIPUBECTH K YXYIILICHUIO paO0Thl KOHCTpYKLUitl. B paboTe eHTouHbIe PyHAaMEHTHI
paccMaTpUBaIOTCS Kak OECKOHEUYHBIE H MOIYOeCKOHEUHbIe OaIKH 1 OAIKH KOHEUHOM UTHHBL, JISKalIie Ha OCHOBAHHH, CBOHCTBA KOTOPOTO OMUCHIBAIOTCS MOJEIBIO C IBYMSI
YIPYTMMH XapaKTEPUCTUKAMU.

KiroueBble cj10Ba: aHATUTHYECKAs MOJIEIIb, JICHTOUHbIE (DYHJIAMEHTBI, JIOIIOJHUTEIIbHbIC IEPEMEILEHHS, MOJIEIIb € ABYMS YIIPYTHMMH XapaKTePUCTHKAMU.

A.B. EPMAKOBA, kanj. Texs. Hayk (IOYpI'Y, r. Yens6unck) .

B3AUMOCBSA3b METOJA JOINOJIHUTEJIbHBIX KOHEYHBIX 3JIEMEHTOB U JPYT'HX YHCJIEHHBIX METOJOB PACYETA KOHCTPYKIIUA

PaccmoTpeHb! BOIIPOChl B3aMMOCBSI3U METO/IA JAONIOJHUTEIbHBIX KOHEUHbIX 31eMeHToB (MIKD) ¢ HeKOTOphIMH APYTMMHU METOJIaMU pacyeTa CTPOUTENIbHBIX KOHCTPYKIIMIH:
METOIOM KOHEUHBIX 3JIEMEHTOB, METO/IOM YIPYTUX PEIICHHI, METOIOM AOMOIHUTEIBHBIX HAMPSDKCHUH, METOOM JOMONHHUTENBHEIX AeopMainii 1 METOJOM IPEAeIbHOTO
paBHOBecHs. [IprMeps! 9THX B3aUMOCBSI3€H IIOKa3aHbI HA OCHOBE pacdeTa npocTeiiel 6eTOHHOI KOHCOMH! (OalIKi — CTEHKH), pabOoTaIomIel B yCIOBHUSAX IIIOCKOIO
HAIPSKEHHOI0 COCTOSHUSL.

KirroueBblie ¢J10Ba: YUCICHHBIE METO/IbI, METOJ[ JIOIIOJHUTEIbHBIX KOHEUHBIX di1eMeHToB (M/JIKD), 6eToHHAas KOHCOIIb, IJIOCKOE HANPSHKEHHOE COCTOSIHHE.

I'.I'. BYJIBIYEB, noxtop ¢us.mar. nayk, npop. (MUIOPA)

JIMHAMHAYECKOE PA3PYIIEHUE TPEXMEPHBIX TEJI C BAHTOBOM JINCJIOKAIMEN

C HOMOIIBIO YHUCIICHHOTO METO/[a ITPOCTPAHCTBEHHBIX XapaKTEPUCTHK UCCIICAYETCS IMHAMUYECKOE Pa3pyILICHUE MUKPOOOBEKTOB, COACPIKAIINX BUHTOBYIO TUCIIOKALIUIO.
IIpennaraercs 1 UCTIOIb3YETCS HOBBIN METOJ| IOCTPOCHHUS pacIIpe/IeNICHUs HAPSDKEHUI, CO3/1aBaeMbIX BUHTOBBIMHU JIMCIIOKALMSAMU B OIPaHHYCHHBIX Tesax. Onpenensores
00JIaCTH YIIPOYHEHUSI U PACCUUTHIBAIOTCS MUHUMAJIbHBIC HAIIPSDKCHUS, HEOOXOAUMBIE ISl Pa3pyILICHUS TAKKX TEIl.

KuiroueBbie ci10Ba: yiciIeHHOE MOJEIUPOBAHUE, METO/L IIPOCTPAHCTBEHHBIX XapaKTEPUCTUK, BUHTOBAsA JAUCIOKaLUA.

A.B. TYPKOB, a.1.1., npod., K.B. MAP®UH, un:k. (Cocynusepcurer — YHIIK, r. Open)

OIPEJEJIEHAE KOS®PUIMNEHTA JKKECTKOCTH IBA KBAJIPATHOM COCTABHOM U30TPOITHOM IJIACTHUHBI ITO0 EE OCHOBHOM YACTOTE KOJIEBAHMIA
PaccmarpuBaetcs IByXCIIOHHAsE H30TPOIHAs COCTaBHAs IIACTHHA HA NMOAATIIMBBIX CBA3SIX. Bhraucnsaercst ko3 (HUIIMEHT >KEeCTKOCTH IIBa C OMOIIBIO HAaICHHBIX YHCIICHHBIM
METOZIOM M3rH0arOINX MOMEHTOB. YHclIeHHOe HCCieoBaHNe ObUIO IIPOBEICHO Ha KBAPaTHOH ABYXCIOWHOM ITACTHHE IPH )KECTKOM H IIAPHUPHOM ONHMPAHUH IIACTHHEI 10
KoHTYpY. [TokaszaHo, 4T0 KOd()HHUIHEHT KECTKOCTH IIBA 3aBHCHT OT OCHOBHO 4aCTOTHI KOIEOaHHUI.

KiioueBsble c10Ba: cocTaBHas I1aCTHUHa, KO3CI)(1)HL[H€HT JKECTKOCTH IIIBa, YaCToTa COOCTBEHHBIX KOJ'Ie6aHPlﬁ, H3F]’I63}0U_{I/lﬁ MOMCEHT, CBSI3H CABUTA.

H.A. TOPUIKOB, k.1.H., M.A. KPACHOB, K.T.H. (Tnxooxeangxnﬁ rocyJapcTBEHHbBIH YHHMBEPCHTET, I XabapoBck)

O HEKOTOPBIX OCOBEHHOCTAX OHEHKHA HECYIIEU CIOCOBHOCTHU U YCTOMYUBOCTHU CUCTEMBbBI «HACBIIIb - CIABOE OCHOBAHHUE» HA OCHOBE MK
PaccMaTpuBarOTCs pa3iMuHbIC TTOAXO/IbI K ONPEICTICHHIO TIPEIeIbHOTO IABJICHHUS HACKINU Ha Ca0bli rpyHT. JlaH KPUTHUYECKHUIT aHAIN3 TOYHOCTH CYLISCTBYIOLIUX PEIICHHH.
IIpennaraercs 4UCIEHHOE PEIICHNUE C UCIOJIB30BAHUEM HETMHEHHON MOJIENM IPYHTA HAa OCHOBE aCCOLIMMPOBAHHOIO 3aKOHA IJIACTUYECKOTrO TeUEHHUSI.

Kuarwuessble ciioBa: TPYHTOBOE COOPYKEHHUE, «HACBIIb — cimaboe OCHOBaHHE», pacueT yCTOﬁ‘IHBOCTM.

M.O. MOUMCEEHKO, k.1.1., O.H. IOIIOB, k.1.1., T.A. TPEHYTHE?A, unk. (TTACY, Tomck)

HANPS)KEHHO-IE®OPMHUPOBAHHOE COCTOSAHUE I'MBKOU IVIACTHUHBI C HAYAJIBHBIM ITIPOI'MBOM KOHTYPHOI'O PEBPA 3A IIPEJAEJIOM YIIPYT'OCTH

B pabote npuBeneHo McclieOBaHNE BIMSHIS HA4aIbHOTO, CHMMETPUYHOTO NPOrHda Ha HalpsDKEHHO-1e(OPMHPOBAHHOE COCTOSTHUE KBAaJAPATHOM, THOKOM 1acTuHs! (a/h = b/h
= 50), BoimonHeHHOH 3 Matepuana J{16T. [lnactuHa Harpy)keHa paBHOMEPHO paclpeIeneHHoi Harpy3koii: qp = qb4/Eh4. [lonepeynbie KPOMKH IUIACTHHBI HMEIOT [IAPHUPHOE
3aKperuieHne, NPOJOIbHbIE KPOMKH 3allleMIIEHbI U TTOAKPEILieHbl peopoM. Pebpo xectkoctu (bp/hx1hp/h = 2x5) moctaBieHo ¢ 3KCUEHTPUCUTETOM OTHOCUTENBHO CPEMHHOM
TIOBEPXHOCTH IUTacTHHEL. HanGonpmas morn6s Ha KOHTYpHOM pedpe yObIBaeT 1o curycouse. [IpuBeneHs! 1 IpoaHaIn3HpOBaHbl Pe3YIIbTAThl pacdeTa ¢ MOJIOKUTEIBHBIM U
OTpHIIATENbHBIM HauaJIbHBIM IIPOru6OM pedpa B Mpeiesax U 3a HPEeIoM yIPYToCTH.

KiioueBble cJ10Ba: [UIACTHHA, pebpa KECTKOCTH, HEJIMHEHHOCTD, HAYaIbHBIH MPOTHO.

K.IL IISITUKPECTOBCKMM, k.1.1. (IHUKCK um.B.A.Kyuepenko), B.C. COKOJIOB, k.1.u. (HUVKB um. A.A.I'Bosaesa)

JJIMTEJBbHOE CUJIOBOE CONNPOTUBJIEHUE NPU3MATUYECKOM EMKOCTH U3 IPEBECUHbBI

PaccmaTpuBaroTCst KOHCTPYKIUH, SKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS U HEJTMHEHHBIN pacdeT JepeBIHHOrO XpaHWININA JUIs CEMEHHOTO 3€pHA B BUJIE TPU3MATHUECKOTO
Oynkepa. Onpenensiercs JMTENbHOE CHIOBOE CONMPOTUBIICHUE C UCTIONB30BAaHUEM METO/Ia HHTErPaIbHOTO MOTYJIs AedopMmanuii. Teopernyeckue pe3yabTaTbl CPAaBHUBAIOTCS C
SKCIIEPUMEHTAIBHBIMU.

KirioueBble cj10Ba: 1epeBsSHHbIE KOHCTPYKIMH, XPAHHIIHIIE [JIsi CEMEHHOTO 3€pHA, JUIUTEIbHOE CHIOBOE CONPOTUBIICHHE, MHTErPATBHBIN MOAYIb AedopMariuii.

A.M. LIEUH, A.T.H., npod., O.B. 3ABbAJIOBA, nou. (AcTpaxaHCKHil HHXEHEPHO-CTPOUTEIBHBIN HHCTUTYT) B .

PACYET MOHOJIMTHBIX )KEJIJE3OBETOHHBIX KAPKACOB C YYETOM MMOCJEJOBATEJbHOCTH BO3BEJIEHUA, ®PU3UYECKOUW HEJIMHEMHOCTH U MOJI3YYECTHU
BETOHA

Tpennoxen anropuT™ pacdera ’kene300eTOHHBIX PAMHBIX KapKacOB MOHOJIUTHBIX 37aHUH C y4ETOM ITIOI3ydecTr OETOHA M W3MEHEHHMS €T0 MOyl MTHOBEHHOH yIIPyroCTH MO
[1]. AnropuTt™m 6asupyeTcs Ha METO/IE CETOYHOH aMMPOKCHMAIINH 31EMEHTOB [2] ¢ BBEZICHHBIM (paKTOPOM BPEMEHH, UTO MO3BOJIAET KpoMe (r3ndecKoil HelmMHeifHoCTH padoThI
6eToHa OJTHOBPEMEHHO YYHTHIBATh MOJI3y4ecTh OETOHA  TIOCIIEN0BATENBHOCTh BO3BEICHN MOHOIMTHOTO KapKaca. IIpiBeieHb! pUMeps pealnsaliy alropuT™Ma B mporpaMmme
«MCAD — B03BE€/IEHHE U HOJI3YUYECTHY.

KuroueBblie ciioBa: HCTOPHUSA HArpy>KCHUs, MOJI3Y4YECTh 6BTOH3., q)PIZSP[‘{CCKEU{ HEJTMHEHHOCTb.

A.C. IEXTSPB, a.1.1., npod. (HaumonanbHbIi TPaHCIOPTHBII YHUBEPCHTET, T. Kues)

IIJIAH SKCIIJTYATAIMU )KEJIE3OBETOHHBIX KOHCTPYKIIUA

Onucana o0mas 3a7a4a ONTUMAIBHOM SKCIUTyaTalluy CTPOUTENBHBIX KOHCTPYKIMi. Ha mpocToii Mozieny ncciaeaoBaH nporecc Aerpajalid BO BpEMEHH UX HECYIIHX CBOHCTB
WA HAJE)KHOCTH. OGCY)KZIaeTCﬂ BHGOp HaWJIyqIIero IJiaHa SKCIUryaTaluu ¢ TEM, 4TOOBI TIpY HAMMEHBIIUX 3aTpaTax obecIeunTh HeOGXOJIHMy}O TIPOYHOCTH B TECUCHUE
3alaHHOI' 0 nepuojaa. HCHL}O BBIYMCIICHHI SIBIISTFOTCS. 0OBEMBI 1 BpEMsI BBIIIOJIHEHUS PEMOHTHBIX pa6o1‘. Hp“Be}IeHH TIpPUMEDPBEI. OGCy)K}Ia}OTCF[ TpeGOBaHI/IH K
aBTOMaTI/I?)I/IpOBaHHOﬁ CHUCTEME JKCIITyaTalluu.

KioueBble ¢j10Ba: xkene300eTOHHbIE KOHCTPYKIIUH, YMEHBIIEHHE IPOYHOCTH, TLIAH IKCIUTyaTalluH.

10.C. BOJIKOB, k.T.H., M.O. ITIABJIOBA, k.1.H., C.B. KYHIHUP, nu:x. HUMXKB nm. A.A. I'Bo3znesa, LIHUMCK nm.B.A.Ky4epenko, r. MockBa

O NIPUMEHEHUU EBPOKO/JIA-6 <KKAMEHHBIE KOHCTPYKILIUU» B POCCHHMCKOM OEJEPAIIUU

Paccmotpens! oTeuecTBeHHBIE M EBponeiickne HOpMBI 110 IPOEKTHPOBAHUIO KAMEHHbBIX KOHCTPYKIN. BBINOTHEHHBII aHaIN3 3apyOe)KHBIX HOPM B IIPAKTHKE MPOCKTHPOBAHUS
KaMEHHBIX ¥ apMOKAMEHHBIX KOHCTPYKIMHA U MpoaHaIN3UpOBaHa BO3MOKHOCTh MX NMPUMEHEeHHUs Ha Tepputopun Poccuiickoit @eneparui.

Kurouesnie cioBa: anantanus, EBpokoa-6, CHull, rapmonu3anus, conocTaBUTeIbHbIH aHaIN3.

B.J. PAM3EP, a.1.1., npod. (r. Can :[Iuero, CLIA). K IPOBJIEME KUBYUYECTH 3JAHUI U COOPY KEHMIA.

O6cyxaaercst mpodieMa XXUBYISCTH 31aHUH 1 coopyskeHHi. IIpeanararotcss KOJIMYeCTBCHHbIE XapaKTePHCTHKY B BUJIE HHACKCOB JKMBYYECTH. JIJIsl MHOTO9TaXKHBIX 3[aHHH U
COOPY)KEHHUH, MpeTHa3HaYeHHBIX ISl IPeObIBaHMS OOJBIIOrO YKCIIA JTIOACH, peyiaraeTcs (B IMOpsAKe 00CYKISHHUs) BBECTH B HOPMbI IPOSKTHPOBAHMUS TPETHI THII NPEIETbHBIX
COCTOSIHUHM — MO )KUBYUYECTH.

KioueBsle cjioBa: JKUBYYECTh, HAICIKHOCTD, ymep6, PHUCK, BEPOATHOCTH OTKAa3a.

ABSTRACTS

UDC 624.04: 624.5. A.S. Dorogan. Cable-stayed suspension bridges. Part 1: bridges with rectilinear cables

Four various schemes of cable-stayed suspension bridges with rectilinear cables are offered in part 1 with their configuration. The analysis of their static work and schemes of installation are given. The
«Intel» program is used and realized in the form of BEM.

Key words: earth-anchored cable-stayed suspension bridges, self-anchored cable-stayed suspension bridges, FEM, BEM.



UDC 624.04:539:519.6. A.V. Ignatev. The problem of infinitely rigid elements in the calculation of bar systems

The paper presents a solution of a continually discussed problem of infinitely rigid elements and accounting of their displacements as a rigid body in the calculation of bar systems. The solution is based
on a mixed model of the finite element method.

Key words: bar system, infinitely rigid structure, the mixed form of the FEM.

UDC 624.07. G.L. Kolmogorov, I.A. Esipenko. Ritz ~Timoshenko method usage for estimation of durability of road carpet

Authors present a method for a calculation of mode of deformation of road carpet fragment under influence of vehicles wheels taking into account two-lane highway. The novelty of suggested method is
usage of bending moment theory of rigid laminas with small bendings. Authors carried out the calculation of mode of deformation using Ritz — Timoshenko energy method.

Key words: road carpet, lamina, mode of deformation, durability.

UDC 624.012.46; 624.04. V. A. Filippov. The load distribution in the elements of dimensional block reinforced concrete cover at the destruction of joints in the line truss.
The article presents the construction of the dimensional rod cover composed of prestressed concrete frame elements. Load distribution in the elements of the cover at the failure is described.
Key words: dimensional cover, prestressed concrete frames, load distribution, safety.

UDC 624.073. E.B. Koreneva. The analytical model for buildings’ and structures’ foundations analysis under conditions of tight urban housing

The paper proposes an analytical method for buildings’ and structures” analysis under conditions of tight urban housing. The constructions under study are placed in the neighbourhood of deep
excavations, pits or tunnels. An influence of neighbouring deep excavations, foundation pits or tunnels is under study. An influence of additional deflections and angles of deflections is taken into
account. Strip foundations are considered as an infinite, semi-infinite and a finite beam, resting on an elastic subgrade,which properties are described by Pasternak’s model.

Key words: analytical method, strip foundations infinite, semi-infinite and finite beam, elastic subgrade, additional deflections.

UDC 624.04+624.07. A.V. Ermakova. Correlation between additional finite element method and other numerical methods of the structural analysis

This paper considers some problems of correlation between additional finite element method (AFEM) and other numerical methods of structural analysis: finite element method, method of additional
stresses, method of additional strains and method of ultimate equilibrium. Examples of these correlations are given on the basis

of concrete console (deep-beam) design at plane stress state.

Key words: numerical methods, additional finite element method (AFEM), concrete console, plane stress state.

UDC 5.393. G.G. Bulychov. Dynamical destruction of three-dimensional bodies with screw dislocation

By means of the numerical method of spatial characteristics the dynamical destruction of the microscopic objects containing screw dislocation is explored. The new method of build-up of the stress
distribution created by screw dislocations in restricted bodies is offered and is used. Fields of a hardening are spotted and minimum voltages which are necessary for destruction of such bodies are
calculated.

Keywords: numerical calculation, spatial characteristics method, screw dislocation.

UDC 624.072.2.011.1. A.V. Turkov, K.V. Marfin. Estimation of rigidity coefficient of joint of a square composite isotropic plate on the basis of main oscillations frequency of a plate

We consider a two-layer isotropic composite plate on the yielding bonds for which the accepted theory of the calculation of composite plates, A.R. Rzhanitsyna. Jointstiffness is calculated using the
numerical method found the bending moments Mx (My). Numerical study was conducted on a square plate with a two-layer rigid andpivoting bearing plate on the circuit. It is shown that joint stiffness
coefficient depends on the fundamental frequency of oscillations. Curves were constructed joint stiffness on the frequency of natural oscillations of structures under different shear stiffness of links and
different number of them in the seam.

Key words: composite plate, stiffness joint, natural frequency, bending moment, shear connection.

UDC 624.073.2:624.154. N.I. Gorshkov, M.A. Krasnov. Some features of estimation of bearing capacity and stability of «earthfill - weak base» system on the basis of finite elements method
Authors consider different methods for estimation of maximum pressure of an earthfill on a weak base. The paper presents analysis of existing solutions accuracy. Authors suggest a numerical solution
with usage of nonlinear model of ground on the basis of associated plastic flow rule. The paper presents calculation example.

Key words: ground building, «earthfill — weak base», stability calculation.

UDC 7.04:535.4.011.22.23. M.O. Moiseenko, O.N. Popov, T.A.

Treputneva. Mode of deformation of a flexible plate with an initial deflection of a outlinear edge behind limit of elasticity

The work presents research of influence of a general initial deflection on mode of deformation of a square flexible plate. Authors presents and analysis results of calculation with a positive and negative
initial deflection of edge in limit and out of limit of elasticity. To is more intense — is deformable there was a plate with a negative initial deflection.

Key words: plate, edges of rigidity, nonlinearity, initial deflection.

UDC 624.072.04.042.4. K.P. Pyatikrestovsky, B.S. Sokolov. Sustained force resistance of a prismatic capacity of wood

Authors consider structures, experimental researches and a nonlinear calculation of a wood storage for seed grain in the form of a prismatic bunker. Sustained force resistance is estimated by a method of
integral modulus of deformation. Theoretical results are compared with experimental ones.

Key words: wood structures, storage for seed grain, sustained force resistance, integral modulus of deformation.

UDC 624.04.42. A.1. Shein, O.B. Zav’yalova. Calculation of monolithic ferroconcrete carcasses taking into account sequence of building, physical nonlinearity and creep of concrete

Authors suggest an algorithm for a calculation of ferroconcrete frame carcasses of monolithic buildings taking into account creep of concrete and change of modulus of momentary elasticity of concrete
according to [1]. The algorithm is based on a method of grid approximation of elements [2] with included time factor that also allows to take into account creep of concrete and sequence of building of a
monolithic carcass along with estimation of physical nonlinearity. The paper presents examples of algorithm realization in «MSAE — building and creep» program.

Key words: loading history, creep of concrete, physical nonlinearity.

UDC 642.04: 539.376. A.S. Dekhtyar. Plan of maintenance for reinforced concrete structures

The general problem of optimum maintenance for building structures is described. A simple model is used for research of degradation process of load carrying capacity strength or reliability reduction.
The best plan determination of maintenance comes in order to define the volume and the time of need repair works with the lowest cost. Examples are presented. The requirements to the automated
system are formulated for the management of exploitation.

Key words: reinforced concrete structures, reduction of durability, plan of maintenance.

UDC 624.01. Yu.S. Volkov, M.O. Pavlova, S.V. Kyshnir. Usage of Eurocode 6 «Stone structures» in Russian Federation

Domestic and European regulations for stone structures design were considered. Authors analyzed European regulations for practice of stone and reinforced masonry structures design and possibility of
their usage in Russian Federation.

Key words: adaptation, Eurocode 6, construction regulations, harmonization, comparative analysis.

UDC 624.04. V.D. Rayzer. Problem of buildings and structures survivability

The problem of buildings and structures survivability is discussed. The author suggests to use quantitative characteristics in the form of survivability indexes. The author also suggests (as a matter for
discussion) to include third type of limiting states in design standards for multistory buildings and structures designed for staying of large quantity of people. This type of limiting states is limiting states
for survivability.

Key words: survivability, reliability, damage, risk, probability of failure
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rocyJapcTBEeHHbIH yHUBEpcHUTeT, I.Kypck, ®HammoHaTbHBTi ABHATIHOHHBIIT ynuBepcuteT, r.Kues, Ykpanuna)

K OIPEJAEJIEHUIO TEGOPMAIMI PACTSIHYTOI'O BETOHA JIJIS1 PACYETA TPEI[MHOCTOMKOCTH KEJIE30BETOHHBIX KOHCTPYKIIUIT IO HAKJIOHHBIM
CEYEHUAM

Onupasich Ha JaHHBIC SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUMN, PACCMOTPEHO MOCTPOSHUE PACUETHOTO aIaparta N0 00pa30BaHHIO M PACKPBITHIO HAKJIOHHBIX TPEIIUH B
JKEIe300ETOHHBIX KOHCTPYKIHUSAX NPH HAPYIICHUH THIIOTE3bI CIUIOLIHOCTH U OTKa3e OT YIPOLICHHBIX MOAX0I0B. B pe3ynprare aHamn3a BbIIBICHBI Beep HAKIOHHBIX TPELIHH,
MPUJICTAIOIINX K COCPEIOTOYCHHOM Harpy3Ke U Beep BO3MOXKHBIX HAKJIOHHBIX TPEIIUH, IPUJICTAOIINX K orope. [Ipeioxkena pacueTHas cxeMa K ONpeAeIeHHI0 aeopMmanuit
pactsHyTOro O€TOHa Ui pacyera TPEIMHOCTONKOCTH KeIe300€TOHHBIX KOHCTPYKIIMHM 10 HAKJIOHHBIM CEUCHUSIM.

Ki1io4eBble €J10Ba: HAKIIOHHBIE TPEIUHEL, Je(OpMaLMH PACTAHYTOr0 6ETOHA, HAPYIICHHE CIUIOIIHOCTH, TPEIINHOCTOHKOCTD XKeIe300€ TOHHBIX KOHCTPYKIUH.

B.M.BOHZ[APEHKOl,u.T.ﬂ.,npotlJ.,aKa)J PAACH, BJI.I/I.KOJ'I"[YHOBZ,H.T.H.,II])O(]).,aKall PAACH, H.B.KJIIOEBA® 1.1.1., npod. H.B.AHI[POCOBAZ, K.T.H.

(*MTAKXuC, 2FY—yqe6H0-Hay'{Ho-np0H3BonCTBeHHLn‘/’I kommiec, *KOro-3anaauprit TOCYapCTBEHHBIIT YHHBEPCHTET)

HEKOTOPBIE IMPEJJIOKEHUSA K PASBUTHIO TEOPUM KOHCTPYKTUBHOM BE3ONMMACHOCTH U )KUBYYECTH CTATUYECKH HEOITPEJAEJTAMBIX
KOHCTPYKTHUBHBIX CUCTEM

PaccMaTpuBaroTCs 21I€MEHTHI HOBOW KOHIICIIIIMY MPOSKTUPOBAHUS U SKCILTyaTalluy 3JaHUi U COOpPYKeHHUI. B ee OCHOBY MoJI0KeHa COBpEMEHHAs MOJIEIb 3aIIUThI 00BEKTOB
HEJIBWKUMOCTH, 0a3UpyIOIIasics Ha IOHATHH KOHCTPYKTUBHOM 0€3011aCHOCTH 3/1aHUM U COOpYXKeHHM. JIaHbl HEKOTOPBIE NPEUIOKEHHS 110 Pa3BUTHIO TEOPUH KOHCTPYKTUBHOM
0€30MaCHOCTH U KMBYYECTH KOHCTPYKTHBHBIX CUCTEM B 3alpe/IeIbHBIX COCTOSHUSIX.

Ki1roueBble ¢j10Ba: KOHCTPYKTHBHAS 0€3011aCHOCTD, KPUTEPUH )KUBYHYECTH, 3aIPEICIIbHOE COCTOSIHUE, O€30I1aCHOCTD 3[aHUI U COOPYKEHHUI.

HU.A. OBUNHHUKOB, k.1.H. (CapaToBcKuii rocy1apcTBeHHBbII TeXHUYECKUit yHuBepcuTeT uM. ['arapuna 10.A.)

MOJEJIMPOBAHUE ITPOLIECCOB JE®OPMHUPOBAHUSA U PASPYIIEHUSI METAJIVIOB C YYETOM KHHETUKHW OBE3YTJIEPOXKUBAHUSA

B 1Byx BapuaHTax NpUBOIUTCS MOJENb NehOPMHUPOBAHHUS MaTepUaia, OABEPralomerocs: 00e3yriepoKHBAHUIO IIPH KOHTAKTE C )KUIKHMH METAILIaMH, HCIIOJIb3yEeMbIMH B
Ka4eCcTBE TEIUIOHOCHUTEIS B SIIEPHBIX peakTopax. Paspaborana MeToANKa HACHTU(GUKALMN JAHHON MOJICIH 110 IKCIIEPUMEHTAIBHBIM JaHHBIM. C IIOMOIIBIO CIICLHATBHOIO
MPOrPaMMHOT0 KOMIUIEKCA MPOU3Be/IcHa HACHTH(UKALMS U MOTydeHbl Ko duieHTsl Mozenu. [TocTpoeHHas MOJIENTb MOXKET MCIIOJIb30BAThCS ISl IIPOrHO3UPOBAHHS
[OBEACHUS SJIEMEHTOB KOHCTPYKLUH, B3aMMOICHCTBYIOIIUX C )KUAKOMETAUIMYECKUMH CPEaMHU.

Kuawuessble ciioBa: MOJCIUPOBAHUE, MMOJI3YYECTh, HAKOIIICHUE HOBpC)KIleHl/lﬁ, 06S3yFHep0)KI/IBaHI/IC, I/UICHTI/I(.Jpl/lKaLII/ISL

A.B. IEPEJIBMYTEP. a.1.n. (HIIO Cxkan Coor, r.Kues), B.B. OPUEHKO k.1.1. (KueBckuil HallMOHANbHBIA YHHBEPCHTET CTPOMTENBCTBA H APXUTEKTYPbI)

O PACYETE MIPOCTAHCTBEHHBIX KOHCTPYKIMI U3 TOHKOCTEHHBIX CTEPJ)KHEM OTKPBITOI'O ITPO®UIIA

TIpoBepsieTcs rumnoTe3a pacuera KOHCTPYKIIMH, COCTABIICHHON M3 TOHKOCTEHHBIX CTEPKHEH OTKPBITOrO Mpo(HIIs, C UCIOJIL30BAHUEM CEMH Y3JIOBBIX HEM3BECTHBIX. [IpoBepka
CBOJIMTCS K aHAJIU3Y PE3YJIbTATOB TECTOBBIX PACYETOB CTEPIKHEBBIX KOHCTPYKIIMH, NOBEIEHUE KOTOPBIX MOJIEIHPOBAIIOCH ITYTEM CO3/IaHHSI PACYETHOM CXEMbI U3 TOHKUX
IUIOCKMX KOHEYHBIX 3JIEMEHTOB U €€ pacyera B BhIYMCIUTENbHOM KoMmiuiekce SCAD.

Ki1roueBble ¢J10Ba: TOHKOCTEHHBIH CTEPIKEHb, JCIUIaHALNS, OUMOMEHT, YMCIICHHBIN SKCIIEPUMEHT,CPEAHEKBaApaTHYHAs OINOKa.

A.A. TPEHIEB, a.1.H., npo¢., B.I'. TEJIMYKO, k.T.H., 1011, JI.A. POMAIIIUH, MHIK. (TynbcKuii rocy1apCTBEHHBII YHUBEPCUTET)

M3Irub NNPAAMOYT'OJIBHBIX IIVIACTHUH U3 OPTOTPOITHOI'O HEJIMHEMHOHYIIPYTI'OI'O PASHOCOIIPOTUBJIAIOIIEI OCAA MATEPHAJIA

B pamkax paGoTsI IOCTPOEHBI ONPEAEIISIONINE COOTHOIEHHS ISl CYLIECTBEHHO-HENUHEHHBIX MATEPHAIIOB, KOTOPbIE XapaKTePU3YIOTCs HETMHEHHONH 3aBUCHMOCTBIO
HMHTEHCHBHOCTH HAIPSDKEHUH OT HHTEHCHBHOCTH AeopMariuii. [ToctpoeHa, MaTeMaTHuecKast MOJENb AJIs ONPEACICHHUS HANPSKEHHO-1eOPMUPOBAHHOTO COCTOSTHUS
KOHCTPYKIMH M3 TaKHX MaTepHaioB. Perrena MoxenpHas 3a1a4qa 0 MOIEPEYHOM H3rHbe MPsIMOYTOIBHOM Iu1acTHHBI 13 yriiepona AVCO Mod 3a. IIpencTaBiieHs! oTAeIbHBIE
pe3yIbTaThl PEIleH s yKa3aHHOH 3a1a4H.

Kuarwuessle ciioBa: CyIHCCTBCHHO-HeJTMHCﬁHLIC MaTepHaJIbl, pa3HOCOIIPOTHUBIIAIOIINECS MAaTEPUAJIBL, HHTECHCUBHOCTh Hal'lpﬂ)l(eHMﬁ, Hal'[pﬂ)KCHHO-)]CCI)OpMHpOBaHHOe COCTOsIHHUE.

A.B.IJAPEBA',un., O.B.BAMJINH k. .1.,0kTOpanT, A ABAHOB? 1.T.1., B.M. BOHJIAPEHKO? 1.T.1.,npodh. (*BI'TY um.B.I.Illyxoea, 2MI'AKXuC)

HEKOTOPBIE BOIIPOCbI JUCCUNALIUM CUJIOBOT'O CONMPOTUBJIEHUSI IE®@OPMUPOBAHUIO SKCIJIYATUPYEMOTIO KEJTE30BETOHA

BBI}IBJ'ICHBI HeKOTOpBIe cneun(bnqecrme OCO6CHHOCTI/I CHJIOBOTO COHpOTI/IBHeHI/IH )I(CII63066’1'0H3, 3I<cnnya'mpyeMor0 B aI‘peCCHBHOﬁ cpe;{e HpI/I Harpy)Kel—mu u l'lpl/l
pasrpy’KeHuH, ¢ y4eTOM aHH30TPOIHH, HETMHEHHOCTH, HEOOPAaTUMOCTH IeOpMALIUK ¥ KOPPO3UOHHBIX TIOBPEKIICHUI.

KiroueBble ¢J10Ba: CHIIOBOE CONIPOTHUBIICHHE, NHUCCUTIALINA, )K6H6306CTOH, HEJIMHEWHOCTB.

A.I'. TAIIUH, a.1.1H. (OAO «ATOM3HEPronpoek™, r. Mockaa)

PACYET IJMHAMUYECKOI'O OTPBIBA ®YHIAMEHTHOM IMJIUTHI OT OCHOBAHHUS YACTh I. YIPOLIEHHBIE MOJEJIN

ABTOp TIpeIyIaraeT MpUMEHUTh BBEICHHYIO HM paHee IIaTGOPMEHHYIO MOJIENb CHCTEMBI «COOPY)KEHHE — OCHOBAaHHE» C UCIIOJIL30BAHUEM TIPYXKHH U IeMII(pepoB ¢
3ara3ibIBaHUEM ISl pacdeTa OTpbIBa ()YHIAMEHTHOM IUIUTHI OT OCHOBAHUS MPU CEHCMUYECKOM BO3/IeiicTBIH. B niepBoii myOauMKaimu paccMaTpuBalOTCs 04€Hb MPOCTHIE MOJIEITH
C OTPBIBOM IUIMTHI OT TPYHTOBBIX IPY>KHH.

KitioueBble ¢/10Ba: B3aHMOACHCTBHE COOPYKSHHSI C OCHOBAHHEM, TMHAMUIECKUE KECTKOCTH, CEHICMUYECKas PEaKIIUsL.

B.C. YTKHH, a.1.1., npo¢., E.A. IIENIEJIMHA, nix. (Boorojckuii rocy1apcTBeHHbIH TEXHHYCCKHIi YHHUBEPCHTET) . N

PACYET HAJJEXKHOCTHU OCHOBAHUU ®YHJIAMEHTOB MHOTI'O9TAXHBIX 3JIAHUU ITPU OTPAHUYEHHOUN (HEIMMOJIHOW) HH®OPMALIMU O TAPAMETPAX
MATEMATHYECKO# MOJEJN NPEJEJIBHOIO COCTOSIHUSA

PaCCMOTpeHa np06nema OIIPEACIICHUA NaBJICHUS HA TPYHT OCHOBaHUS 3]18.]-“/“7[ " coopy)l(e}mﬁ Ha CTauH SKCIUTyaTalluH, a TaKKE NMPUBEJICHAa METOANKA pacdyeTa HaIC)KHOCTH
OCHOBaHHUS (PyHIAMEHTA MO KPUTEPHUIO MPOYHOCTH C ONMCAHUEM CIy4aiHOM BENNYMHBI B MATEMAaTHYECKO MOJIENH MPEETbHOTO COCTOSHHS C TOMOIIBIO YCEUSHHOTO
HMHTEPBAJIBLHOTO 3aKOHA PaCIpeeNieHus BEpOATHOCTEH. [laHHas CTaThsl pacCUMTaHa Ha HAYYHBIX PAOOTHUKOB, CHEIHATINCTOB MO 00ECIICYEHHIO OE30MaCHOCTH 3JaHUI 1
coopy)KeHnﬁ, ACITMPAHTOB U CTYACHTOB CTPOUTEIIbHBIX HanpaBner—mﬁ.

KiioueBble cj10Ba: 3/1aHUs M COOPYKEHUs, KDMTEPHIl IIPOYHOCTH, TIPEJIEIbHOE COCTOSHHUE.

10.B. KJIOYKOB, a.1.H., npo¢., A.Il. HAKOJIAEB, a.1.1., npod., T.A. KHCEJIEBA, un:k. (BosrorpaJickuii rocy1apcTBeHHBIN arpapHblii yHHBEPCHTET)

PACYET ITPOM3BOJBHBIX OBOJIOYEK HA OCHOBE MK? C HCITOJIb30BAHUEM BEKTOPHOM MHTEPIOJISINUHA MMOJEA MEPEMEIIEHUA

3noxeH anropuTM pacueTa NpoM3BOJIbHBIX 000104k B (hopMe UTHIICOnAA B KoMneHcaTopa Ha ocHoBe MKD ¢ HCIosIp30BaHIeM BEKTOPHOH HHTEPIOSIUK TTOJICH MepEeMEIICHHIA.
TIpennoxxeHbl HOBbIE GOPMYIIBI IS PaJIUYC-BEKTOPOB CPEAMHHOI IIOBEPXHOCTH JUIMIICOMIA M KOMIIEHCATOPa. B KauecTBe 3/eMeHTa AUCKPETH3aLI UCTIONb3YETCs YEThIPEX YT OJIbHBbIH
KPHBOJIMHEHHBII KOHEUHBI 3JIEMEHT C BOCEMHA/ILIATBIO CTEIIEHAMH CBOOOBI B y31ie. Ha npuMepax pacyera 3JuIMICOMIA M KOMIIEHCATOPA NPOBEICHA BepHUKalLKs pa3padOTaHHOrO
ITOPUTMA U MOKa3aHa ero 3 GeKTHBHOCT.

Kunrwouesrble ciioBa: TMPOU3BOJIbHASA 060}]0'—"(?1, BEKTOpHAasi UHTEPIIOJIALHNA, l{eTLIpCXy]‘OJ’ILHHﬁ KOHEYHBIH 3JIEMEHT, BJUTUIICON/], KOMIIECHCATOP.

M.U. PAPDEJIb, kaua. texH. Hayk (OAO HULL «Ctpourenscteo», [THUUCK um. B.A. Kyueperko)

OBECITEYEHUE BE3ABAPUITHOM SKCIUTYATAIIMA YHUKAJIBHOT'O BOJIBIIENPOJETHOI'O TOKPBITHUS BOJIBIIONA CIIOPTUBHOM APEHBI OJIUMITUIICKOTO
CTAJUOHA «JTIYKHUKH»

Cratbs MOCBSILEHa MOHUTOPHHTY OOJIBIIETIPOJICTHOTO MOKPBITHS Boubioit ciopriBHON apensl Onummnuiickoro komiekca «JIyxHuku» B Mockse. [IpruBeieHbI NPUHIUITBI
OpraHHM3allii MOHHUTOPUHIA Ha CTAIU H3TOTOBICHHS, MOHTaXa M SKCILTyaTanuy. [IpoMuTIoCTpHpOBaH MOHTAX IOKPBITHS, BHISIBIICHBI IPOOJIEMBI U HEIITATHBIE CUTYAINH,
KOTOpbIE OBUTH YCTPaHEHBI C IIOMOIIBIO CHCTEMBI MOHUTOPHHTA.

Kunrwouesrble ciioBa: 60HB[UCHPOJTCTHOC TIOKPBITHE, MOHUTOPHHT, yCTOﬁl{HBOCTB COOpPYKEHHUS OT ﬂaB"H006p83HOFO PpaspyumeHus, METAJUTMIECKHE KOHCTPYKINU, KOJIOHHBI, Hapy)l(HLIﬁ OHOpHHﬁ KOHTYD,
BHYTPEHHHUI KOHTYD, paauanbHble OankH, 1ehopMOMeTp, HAPSHKEHHO-1e()OPMHUPOBAHHOE COCTOSHHUE.

HN.U. BEJSIKOB, a.1.1., I1.J1. OZ[ECCKI/II7L 1.1.H., M.A. T'YKOBA, k.T.H., 5.C. HETJIMH, k.1.H. (HTHUVCK um. B.A. Ky4epenko)
AKTYAJIM3UPOBAHHAS PEJAKIIASI CHUII 2.03.06-85 «~AJTIOMUHHUEBBIE KOHCTPYKIIMHN» — CIT 128.13330.2012



Tocnennsis penaxuus CHull 2.03.06-85 «AnmoMiUHHEBBIE KOHCTPYKIMI» Oblia B 1986 r., 1 o HacTosiIee BpeMsi OHU HH pa3y He Iepen3aaBainuch. B psue monoxeHuit
JIOKYMEHT MOpPaJIbHO yCTape: B ACHCTBYIOIEM JOKYMEHTE NPHBEIEHBI JAHHBIE C UCIOJIB3YEMBIMHI B CTPOUTENBCTBE CIJIaBAMH aJIOMHHMSA U CTaHIAPTaMH 10 CBOMCTBAM 3THX
CILTaBOB, COOTBeTCTBYIomMe 1985 r. u panee. B netictByromux CHull 2.03.06-85 «AnmoMuHIEBbIe KOHCTPYKIHI» HE OTPaKCHBI HOBBIE Pa3pabOTKU B 00JIaCTH HPOSKTHPOBAHUS
METAIIMYECKUX KOHCTPYKIHH 3a McTekiuil nepuoa. B 2004 r. BhINTyIeH HOBBIN HAIMOHAJBHBIN CTAaHAAPT HA AIIOMHHHUEBBIE CILIaBhl «L[BeTHbIE METAIb]. AJTFOMUHUIA.
Texuudeckue ycnosus. Mapku». B cBsi3u ¢ 3THM HeoOxoauMa KOppeKTUpoBKa MaTepuaiioB koHcTpykuuit. [lepecmorp CHuII 2.03.06-85 «AtoMHHUEBBIC KOHCTPYKIIHMH.
Hopms! npoekTHpoBaHKA» B Ka4ecTBE A0Ka3aTenbHOIl 6a3sl DenepansHoro 3akoHa ot 30 gexadpst 2009 1. Ne 384-D3 «TexHuuecKuit permaMenT o 6e30MacHOCTH 3JaHUN U
COOPYKEHUI» ABIISIETCS TIPUOPUTETHBIM HAIPaBICHHEM MPOTrPaMMBbI Pa3pabOTKU CTPOUTENIBHBIX HOPM M IPABHII B 00JIACTH HPOESKTUPOBAHHSI, CTPOUTEIBCTBA U SKCILTyaTal[ui
31aHKH U coopyxkeHui 1o Munperuony P®. B cratbe nepeuncieHbl M3MEHEHUs, BHECEHHbIE B aKTYaJIM3UPOBAHHYIO PEJaKIHMIO 110 cpaBHEHHU!IO ¢ AeiicTByromumu CHull
2.03.06-85.

Ki1io4eBble €J10Ba: ATIOMUHUEBBIE CIUIABbI, ATIOMUHUI, CTPOUTENIbHBIE KOHCTPYKIUH, COCTOSHUE 10Ty (habpHKaTOB, TEPMHUECKH HE YIPOUYHIEMBIH, yIPOUHSIEMBIii, IPY TKHU, JIHCTHI, TIPOGUIH,
pacyeTHbIC XapaKTePUCTHKH MATEPUAJIOB U COCIMHEHHI, YCTOHYMBOCTD, IPOYHOCTD, KO GULIHEHTBI, y3IIbl, CTEP)KHH, IPOCKTHUPOBAHUE, YIIEMEHTbI, KOJIOHHbI, CTOHKH, QepMbl, CBSI3H, GalKi, MEMOPaHBI.

B.3. KIMMEHKO, npod.,aeiicTB. 4eH AKajeMHH CTPOHTeIbCTBA YKpaunbl (Kuepckuii HalMOHAIBHBIA YHHBEPCUTET CTPOUTEIBCTBA U aPXHTEKTYPbl, YKpanuHa)

PACYET JEPEBSIHHBIX KOHCTPYKIM 1O JE®OPMALAAM U HA IPOYHOCTH IO IE®OPMUPOBAHHOM CXEME

B HOpMax pOeKTHPOBAHMS AECPEBSIHHBIX KOHCTPYKIMI B METOAMKAX pacyeTa Ha HPOYHOCTSH MO AeOpMUPYEMOii cxeMe U 0 AedopMaIiisM HCHOIb3YIOTCS ABa PA3HBIX MOIYJIS yIPYTOCTH
npesecunsl. [Ipeacrasnenue o AByx Moaymsix E B mpenernax ynpyroit paboTel MaTepraia He HMEET OOBSICHEHHS HU C (PU3MIECKO, HU C TEOPETHICCKOI TOUEK 3PECHHUSL.

KiroueBblie cjioBa: pacyer 1o 1ehOpMUPOBAHHOI cXeMe, pacyer 1o AehopMalusim.

K.IL. IATUKPECTOBCKUM, 1.71.1. (I:[HI/II/ICK nM.B.A.Kyuepenko) . .

K BOITPOCY O BBIBOPE MOAYJIEA YIIPYTOCTHU IIPU PACUETE JEPEBSHHBIX KOHCTPYKIIMH HA ITIPOYHOCTbD, YCTOHYUBOCTD U 11O AE®OPMALUAM

Cratbsl HanMcaHa B mopsake oobcyxaeHus myoinkauun B.3. Kinmenko «Pacuer qepeBsiHHbIX KOHCTPYKIHIT 10 AeopManisiM B Ha IPOYHOCTD 0 1e(OPMHUPOBAHHON CXEME»,
ony0nMKoBaHHOW B HaieM xypHaiie Ne6, 2012 r. B Heit cipaBeanuBo obpaiiaercss BHUMaHHE Ha HEKOTOPbIE HEYETKOCTH (HOPMYITUPOBOK POCCHICKHX HOPM MPOSKTUPOBAHHS
nepeBstHHBIX KoHcTpyKiuit CHull 11-25-80 1 mocnenyromux peakmuii 3Tux HopM. LleHTpaIbHBIM BOIIPOCOM, BBIHECEHHBIM B BBIBOAIBI 110 cTaThsiM B.3.Kinmenko sBisercs
HEBEPHOE 110 €r0 MHEHHIO UCIIOJIb30BaHKE ABYX Moayieii ynpyrocta E u E/ nipu pacuerax cornacHo 3aroioBky ctaThi. [Ipu3HaBast 11e1eco00pa3sHOCTh BHECCHHS B OYEPEIHYIO
HOBYIO PEIaKI[HIO HOPM OT/ICIbHBIX U3MEHEHUH, CIIOCOOCTBYIOMINX OJIHO3HAYHOMY TOJIKOBAHHIO YKA3aHUI HOPM, CUMTaeM HEOOXOANMBIM MOSICHUTh POUCXOXKICHUE U
Ha3HAYCHHE PAa3HBIX MOAYJIEH IPH pacueTe AePeBSHHBIX KOHCTPYKIUH HA IPOYHOCTD U YCTOHYHBOCTb.

Kuwouessble ciioBa: ApeBECHHA, MOAYJIb YIIPYTOCTH, HEHTPAJIBHO-CKATBIE CTEPIKHHU.

ABSTRACTS

UDC 624.012.045. H.Z. Bashirov, A.A. Dorodnyh, V1. I. Kolchunov, I.A. Yakovenko, N.V. Usenko. Calculation of deformations of tensile concrete and fracture strength of reinforced concrete
structures on sloping sections

On the base of experimental researches authors considered construction of calculated process which describes formation and opening of inclined cracks in reinforced concrete structures at breach of
hypothesis of continuity and renunciation of simplified approaches. Fan of inclined cracks adjoining to concentrated load and fan of possible inclined cracks adjoining to support was revealed as a result
of analysis. Authors offered calculated model for estimation of deformations of tensile concrete for calculation of fracture strength of reinforced concrete structures on inclined sections.

Key words: inclined cracks, deformations of tensile concrete, discontinuity, fracture strength of reinforced concrete structures.

UDC 624-1 V.M. Bondarenko, V.I. Kolchunov, N.V. Klyueva, N.B. Androsova. Some offers for development of theory of structural safety and survivability of statically indeterminate structural
systems

Authors consider some elements of a new concept for designing and maintenance of buildings and structures. The basis of the concept is modern model of safety of realty objects which is based on idea
of structural safety of buildings and structures. The article includes some offers for development of theory of structural safety and survivability of structural systems at out-of-limit state.

Key words: structural safety, survivability criterion, out-of-limit state, safety of buildings and structures.

UDC 539.4. I.I. Ovchinnikov. Modelling of deformation and destruction processes of metals taking into account decarbonization kinetics

The paper presents two variants of a model of material deformation. The material is subjected to decarburization during the contact with liquid metals used as heat-transfer agent in nuclear reactors. The
method for identification of presented model from experimental data was developed. Identification was made and model coefficients were obtained with usage of special software package. The developed
model can be used to predict behavior of structure elements which interact with liquid-metal environments.

Key words: modeling, creep, damages accumulation, decarbonization, identification.

UDC 624.073.012. A.V. Perelmuter, V.V. Yurchenko. Calculation of spatial structures from thin-walled bars with open profile

Authors check a hypothesis for calculation of structure composed from thin-walled bars with open profile with usage of seven nodal unknowns. The check comes to results analysis of test calculations of
bar systems. Behavior of bar systems was simulated by means of creation of design model consisting of thin flat finite elements and model calculation using SCAD computer system.

Key words: thin-walled bar, deplanation, bimoment, numerical experiment, mean-square error.

UDC 539.3; 624.04. A.A. Treshchev, V.G. Telichko, D.A. Romashin. Bend of rectangular plates made of orthotropic elastic and nonlinear material having different resistances

Defining correlations for highly nonlinear materials were built. Mathematical model for estimation of mode of deformation of structures made of such materials was built. Model problem for cross bend
of rectangular plate made of AVCO Mod 3a carbon was solved.

Key words: highly nonlinear materials, materials having different resistances, stress intensity, mode of deformation.

UDC 624.072.2. A.V. Tsareva, O.V. Bajdin, A. Ivanov, V.M. Bondarenko. Some problems of dissipation of force resistance to deformation of exploited reinforced concrete

Authors revealed some specific features of force resistance of reinforced concrete exploited in corrosive medium under loading and without loading taking into account anisotropy, nonlinearity,
irreversibility of deformations and corrosion damages.

Key words: force resistance, dissipation, reinforced concrete, nonlinearity.

UDC 699.841.624.042.7. A.G. Tyapin. Calculation of dynamical detachment of baseplate from foundation. Part I: simplified models

The author suggests to use previously introduced platform model of «building — foundation» system with usage of springs and dampers with time lag to calculate detachment of baseplate from foundation
under seismic load. In first part of article author examines very simple models with detachment of plate from ground springs.

Key words: building — foundation interaction, dynamic stiffness, seismic reaction.

UDC K 624.046.5. V.S. Utkin, E.A. Shepelina. Reliability calculation of beds foundations of multistory buildings with limited information

The paper deals with problem of estimation of ground pressure of buildings and structures foundation during maintenance. The paper also presents method for calculation of reliability of bed foundation
according to strength condition with description of random value in mathematical model of limiting state by means of the truncated interval law of probability distribution. This paper is oriented on
scientific workers, specialists who are responsible for buildings and structures safety, postgraduate students and students who deal with construction.

Key words: buildings, structures, strength condition, limiting state.

UDC 539.3. Yu.V. Klochkov, A.P. Nikolaev, T.A. Kiseleva. Calculation of arbitrary shells on the base of fem with usage of vectorial interpolation of displacement fields

The paper describes algorithm for calculation of arbitrary shells in the form of ellipsoid and compensator on the base of FEM with usage of vectorial interpolation of displacement fields. Authors
suggested new formulas for radius-vectors of middle surface of ellipsoid and compensator. Quadrangular curved finite element with eighteen degrees of freedom in a junction is used as an element of
discretization. Verification of the developed algorithm was carried out and algorithm efficiency was shown on the examples of ellipsoid and compensator calculation.

Keywords: arbitrary shell, vectorial interpolation, quadrangular finite element, ellipsoid, compensator.

UDC 624.014. M.1. Farfel. Ensuring of trouble-free maintenance of unique large-span shell of large athletic arena of «Luzhniki» Olympic stadium

The paper is dedicated to monitoring of large-span shell of large athletic arena of «Luzhniki» Olympic complex in Moscow. The paper presents principles for organization of monitoring at stage of
production, installation and maintenance. Shell installation was illustrated, problems and worst-case situations which was removed by means of monitoring system was revealed.

Keywords: large-span shell, monitoring, building stability to Avalanche-type destruction, metal structures, columns, outboard support contour, inboard contour, radial beam, deformation gauge, mode of
deformation.

UDC 69+624.014.2.04. 1.1. Vedyakov, P.D. Odesskiy, M.l. Gukova, B.S. Tsetlin. Actualized version of building regulations 2.03.06-85 «Aluminium structures» — building acts 128.13330.2012
Keywords: aluminium alloys, aluminum, building structures, state of half-finished products, thermally non-hardenable, hardenable, bars, boards, profiles, calculated characteristics of materials and
joints, stability, durability, coefficients, junctions, rods, designing, elements, columns, posts, farms, connections, beams, membranes.

UDC 624. 011. V.Z. Klimenko. Stiffness analysis of wood structures and calculation of their durability according to deformed scheme

Two different modulus of elasticity of wood is used in codes of design of wood structures in methods of calculation of durability according to deformed scheme and stiffness analysis. The idea of two
modules of elasticity within the scope of elastic behavior of material has no explanation neither from physical nor from theoretical point of view.

Keywords: calculation according to deformed scheme, stiffness analysis.

UDC 624.011. K.P. Pyatikrestovskiy. Problem of choice of modulus of elasticity for calculation of durability, stability and stiffness analysis of wood structures

The paper was written in order of discussion of «Stiffness analysis of wood structures and calculation of their durability according to deformed scheme» article by V.Z. Klimenko. The article was
published in our journal Ne 6, 2012.

Keywords: wood, modulus of elasticity, centrally tight bar.
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A.MN. IPUTBIKUH, k.1.H. (K['TY, r. Kanuuaunrpan).

MECTHASI YCTOMYHABOCTD BAJIOK-CTEHOK C IIECTUYTOJIbHBIMHY BHIPE3AMHA

Pemraercst 3a1a4a ycTOHYMBOCTH IIAPHUPHO ONEPTOIl OXHOPSIHO NepHOpUpPOBaHHON OATKN-CTEHKH C IIECTUYTOJILHBIMH BBIPE3aMH, TI0JBEPKEHHO AeHCTBUIO paBHOMEPHO
pacrpeeneHHON HAarpy3Kd, METOJIOM KOHEYHbIX diieMeHToB. Hapsay ¢ nephopiupoBaHHBIME pacCMOTpPEHA TAKKe YCTOHYMBOCTD OAOK 6e3 BRIPEe30B. Pe3ynbTaTsl mpeacTaBaeHbl
B QHAJTUTHIECKOU (opme.

KinroueBble cjioBa: ycTOHYMBOCTD, epdoprpoBaHHas Oajka-CTeHKa, LECTUYroIbHbIe BhIpe3bl, MKD, mapHupHOe onupaHue, pacipeaesieHHas Harpy3Ka.

B.3.KJIMMEHKO,nipod., reiict.unen Akaxemun crpouteiberBa (KueBckuii HAMOHAIBHBINA YHHBEPCUTET CTPOUTEILCTBA U aPXUTEKTYPbI, YKpauHa)

®EHOMEHOJIOTAYECKHUI MOAXO0/ K PACUETY CKATO-U3TUBAEMBIX JEPEBSIHHBIX SJIEMEHTOB

YcraHaBiaMBaeTCs PUCYTCTBUE U MPEJIAraeTcs YCTPAHEHUE METOI0JIOTMYECKOr0 IMCCOHAHCA B PACUETE JIEPEBSIHHBIX CXKATO-U3rHOAEMbIX 3JIEMEHTOB COINIACHO HOPM
TIPOCKTUPOBAHUA.

Ki1io4yeBbie ¢/10Ba: pacyeT CKaTO-U3rHOACMBIX DIEMEHTOB.

A.B. KOPOBKO, A.T.H., npo¢., C.FO. CABUH, unk. (OpioBCcKHuii rocy1apcTBeHHBII TEXHHYECKUH YHHBEPCHTET)

PACYET NIPAMOYT'OJIBHBIX OPTOTPOITHBIX INIACTHHOK C OJHOPOJHBIMHU 'PAHUYHBIMHU YCJIOBUSIMA METOJOM UHTEPTIOJISAIIUU ITO KOS®OPUIHUEHTY
DOPMbI

Jlst onpenenieHust OCHOBHOM YacTOTHI COOCTBEHHBIX KOJIEOaHMIT 1 MAKCHMAILHOTO IIPOrH0a NpsIMOYTOJIbHBIX OPTOTPOIHBIX INTACTHHOK, HATPYXKEHHBIX PAaBHOMEPHO
pacnpeneneHHON Harpy3Koi, HCIIOIb3yeTCsl METO HHTEPIIOJSINHA 110 K03 puneHTy (popMel. PaccMaTpHBarOTCs! INIACTHHKH, IMEIOIIHUE JIHOO [MapHUPHOE ONMPAHKE 110 BCeMY
KOHTYPY, 100 )ecTKoe 3amemiaeHue. [1o noimydeHHsM ¢ momonipbio MKD 3Ha4eHHsIM MaKCUMaJIbHOTO POruda 1 OCHOBHOW YacTOTHI KOJIeOAaHUI OPTOTPOIHBIX MIIACTHHOK,
BBIIIOJTHEHHBIX U3 TPEX IIHPOKO PacIpOCTPaHSHHBIX BUIOB (haHEepHl, IIOCTPOSHEI alIPOKCUMUPYIONTHE (DYHKINH, apTYMEHTOM KOTOPBIX SBIsIETCS KO3 QHIHEHT GOopMBI
IUIACTHHOK. DTH (QYHKIMH MOTYT HCTIONB30BATHCS JIMOO TS HETTOCPECTBEHHOTO pacyeTa MpsIMOYTOJIbHBIX IDTACTHHOK, THOO0 B KaUeCTBE TPAaHUYHBIX KPHBBIX, IT0 KOTOPEIM
BBIOMPAIOTCSI OTIOPHBIE PELICHUS IIPH PACUETE YETHIPEXYTOIbHBIX TNIACTHHOK IMPOU3BOJIBHOTO BUia ¢ omomupio MUKO.

KirioueBble ¢J10Ba: MPsSMOYTOJIbHBIE OPTOTPOIHBIC NIACTHHKN, MAKCHUMAJIbHbINM MPOrud, OCHOBHAS 4acTOTA KoJieOaHU, METOl MHTEPNOIALMH 10 KoddduiineHTy Gpopmsbr.

A.A. IOKPOBCKHWH, n.1.1., npod. (III'YAC, r.I1ensa)

OT ®EPM K KOHCTPYKUMUSIM U3 IBYX- U TPEXMEPHbBIX INIACTUHYATO-CTEPXKHEBBIX 2JIEMEHTOB

IIpemaraercst nepeiTi OT NPOEKTHPOBaHMS (hepM K KOHCTPYKIMSM U3 ABYX M TPEXMEPHBIX IUIACTHHYATO-CTEPKHEBBIX 3JIEMEHTOB, COSANHEHHBIX B y3JIaX ¢ IIOMOIIBIO (pacOHOK
(BCTaBOK) Ha CBapKe WIIM 3aKienkax. Takoe KOHCTPYKTUBHOE PEIICHUE MO3BOJISIET JO3UPOBATH PACXOJ] MAaTEPUAIIOB MEXAY KOMIIOHEHTAMH B HYXXHBIX IPOMOPLUSX U
NIpUBOJsIIee K SKOHOMUH MaTePHAIOB M OOJNbIIeH HaIeXXHOCTH KOHCTPYKIIHIA.

KinioueBble ciioBa: ¢pepma, 6anka-CTeHKa, KOHCTPYKIHS, TVIACTUHYATO-CTEPIKHEBBIE DJIEMEHTBI, PACUET, CHHTE3 KOHCTPYKIIHA.

B. A.TOPJOH, a.1.H., npod., I.A. KPABIIOBA, ct. npen. (Openl'TVY, r.Opexn)

BJIUSTHUE ITPOJOJIBHOT'O PACCJIIOEHHUSI COCTABHOI'O CTEPKHSI HA YACTOTbI COBCTBEHHbBIX U3I'MBHbBIX KOJEBAHUN

TIpencrasnena MeToaMKa ONpPEiSICHNs COOCTBEHHBIX YaCTOT M3rHOHBIX KOJICOAHNH COCTAaBHOTO CTEPIKHS, HHULIMUPYEMbIX BHE3AITHBIM PACCIIOCHHEM €TO M0 MIBY B Pe3yJIbTaTe YACTHYHOTO
WY TIOJIHOTO 00pBbIBa CBsizel cBura. HalineHHble 4acTOThl 1 GOpMbI KoebaHuil pe/nonaraeTcs UCnoiIb30BaTh B AAIbHEHIIIEM PU MOAAIBHOM aHAIN3e BBIHYKICHHBIX KoneOaHui
CTEpIKHs1, KOT/1a BHEIIHUE HATPY3KH M HAYaJIbHBIC YCIOBHUS HPEACTABISIIOTCS PA3I0KEHUEM 10 COOCTBEHHBIM BEKTOPAM 3aa4 il IIOBPEIKICHHOTO CTEPIKHSI.

KiroueBble ¢j10Ba: COCTABHOI CTEPIKEHb, BHE3AIHOE IPOJIOJIBHOE PACCIOCHHE, JIOKAIM3ALMs U JUTMHA PACCIIOCHHS], YaCTOThl COOCTBEHHBIX KOJICOaHHH.

10.C. KPYTHM, kann. puz.mat.Hayk, gou. (OTACA, r.Onecca, Ykpauna)

TMPOJIOJIbHBIE KOJIEBAHMSI HEOJHOPOJIHOI'O IMPSIMOT'O CTEPKHSI IEPEMEHHOI'O CEYEHMS C HEITPEPBIBHO PACTIPEIEJTEHHON MACCOM

B cratbe n3ydaroTcs IpoAoIbHbIE KOJNEOaHHs HEOIHOPOLHOTO MPSIMOTO CTEPIKHS IIEPEMEHHOT0 MONEePeUHOro ceueHus. IIocTpoeHO TOYHOE PELIeHUE COOTBETCTBYOIIETO
IuddepeHIHaTbHOro YpaBHEHUS IPOAONIBbHbIX KOIeOaHUi 1 Citydast, Koraa Ko3Gp@UUUEHT YIPYrocTH U HOTOHHAsE Macca CTEPIKHS IPEICTaBIIAI0T COO0i! IPOM3BOIIbHbIE HEMPEPBIBHBIE
¢yukimn. OnpezneneHa riasHas opma cBOOOAHBIX KonebaHuit crepikHs. B kadecTBe mpuMepa Hccie0BaHbl CBOOOIHbIC KOJICOaHNSI KOHHYECKOTO CTEPIKHS IS Pa3HbIX CIydacB
TPaHUYHBIX YCIOBUIA.

KiioueBble ¢j10Ba: POIONILHBIC KOJIEOAH!s, CTEPXKEHb, TOYHOE PELICHHE, YaCTOTa, (POPMBI KOJIeGaHMi, KOHNYECKNH CTepeHb, Ko3)GUIMEeHTH! KoNeOaHNH.

K.K. HE2XKIAHOB, a.1.H., npog., 3aci.u300p.Poccun, A.K. HEXKAAHOB, nnik., A.C. JAIUTAHKUH, nuxk. (I Y/}C, r. Hgma)

OBECHEYEHHME TPEBYEMOU BBIHOCJIMBOCTHU MMOJKPAHOBBIX BAJIOK TAINIEHUEM JUHAMMKHU BO3JIEUCTBUH KOJIEC MOCTOBBIX KPAHOB AMOPTU3ATOPAMHU
Paccmorpeno perieHre npobieMbl BBIHOCIMBOCTH ITOAKPAHOBBIX 0aI0K ralieHHeM AMHAMHUKU BO3ACHCTBHI KOJIEC MOCTOBBIX KPAaHOB aMOpTH3aTOpaMu. IIpiBeieHbI OPUTHHATIBHEIE,
3aMaTeHTOBAHHBIC TEXHUUECKHUE PEIICHNS] KOHCTPYKIIMI CO BCTPOCHHBIMH aMopTH3aTopamu. IToka3zaHo, 4TO aMOPTU3ALHs FAPAHTUPYET BHIHOCIUBOCTD ITOJPEIBCOBOI 30HBI OAIIKH MPH
nrect u 0oee MIJUTMOHAX LIHKJIOB KOJIeOAHMH JIOKAJIBbHBIX CABUIOB U JAaXKe TO3BOJISIET NEPEBECTH pabOTy B 30HY TaK Ha3bIBAEMOi «HEOTPAHUYCHHOI BBIHOCIMBOCTH.

KiioueBble €J10Ba: MOAKPAHOBbIE OANKH, IPOOIeMa BHIHOCIMBOCTH, FAllIEHUE JUHAMUKHU KOJIEC, )KHBYYECThb, AMOPTH3ATOPbI, APOUHBIC PEIIbChI, COEANHEHUS C HU3KUM PECYPCOM.

E.B. IO3HSIK, k.T.H., gou. (MOU (TY)), T.M. XACAHOB, unx. (HHUMCK nm.B.A.Kydepenko)

BOCCTAHOBJIEHUE COCTOSIHUSI JUHAMUYECKOM CAUCTEMBI C IOMOILIbIO ®UJIbTPA KAJIMAHA

Omnucana ImpaKkTHYecKas peayii3alys IucKpeTHoro ¢puibTpa KanMana, BKIIOYAIoNIas OMMCaHue JOCTYITHOTO YHCICHHOTO aJroOpHTMa H IIPUMep MPUMEHEHHUS JUIS PeaTbHON
JnuHamudeckoit cucteMbl. @uibTp Kanmana ucronbs3yercst Uit IpOrHO3UPOBaHUS U YIIPABJICHUS MTOBEAECHUEM IMHAMUYECKUX CUCTEM B CUTYallMH, KOT/Ia HEBO3MOXHO U3MEPUTH
JATYMKaMH Kakayo nepeMenHyro. Ouinbtp Kanmana sBisercs HaOmoaaTeeM COCTOSHUS I AUCKPETHBIX JIMHEHHBIX AUHAMHUYECKUX CHCTEM C BO3MYIICHHUSMH B BHJIE OEIOr0
myma. BeixoqHoi mapameTp GHIbTpa €CTh HECMELICHHAs OLICHKA ¢ MHHHMAJIBHOI CpeIHEKBaAPATUYHON OLIMOKON H3MEPEHHI.

KuoueBble ciioBa: quckperHsiii punbtp Kanmana, iuHamudeckas cucrema.

AM. CATTO)KHUKOB, noxrop ¢puiocod., npod. (AcTpaxaHCKuil HHKEHEPHO-CTPOUTENIbHbI HHCTUTYT)
NOABOP Y®PEKTUBHBIX OTEOUHBIX YCTPOUCTB - AMOPTU3ATOPOB YJIAPA ITPU IIBAPTOBKE CY/10B



Br160p 3 heKTHBHBIX aMOPTU3ATOPOB yaapa ¢ MATKON U KECTKON XapaKTePHCTUKAMH M HX PAlMOHAIBLHON KOMOMHAIIMHY JUTsl CHU)KSHHSI CUJTBI HaBaJja CY/IOB Pa3HOr0 TOHHAXa
Ha cBaiiHble 3cTakaapl. ObecnedeHne MKINYECKO TPOYHOCTH CBA.
KiroueBrble ciioBa: cpaiiHbie JCTaKalpl, CyJia, HaBaJl, aMOPTU3aTOPBI, MATKasA U KCCTKask XapaKTCPUCTUKH, COYCTAHNUC XapaKTCPUCTHK.

AT. THI{HH, n.1.H. (OAO <<ATOM3HuCpFOHp00KT>>, r. Mockga) .

MPSIMOU PACYET B3AUMOJAEUCTBUS COOPYKEHUSI C OCHOBAHHUEM: CBSI3b C IINIAT®@OPMEHHBIM IIOJAXOJA0OM U YCJIOBUSI HA HU)KHEU TPAHULIE

ABTOp BBIABJIACT CBA3b MEXKAY HNPSAMBIM U «UMIICAAHCHBIMY (HJ'IaT(i]OpMeHHBIM) IOoAX01aMH K pacyeTy AMHAMUYECKOT0 BSaI/IMOI[CI\/'ICTBI/Iﬂ COOPYI>KECHUS C OCHOBAHUEM IIPHU
CeHCMUYCCKUX BO3HCﬁCTBH7{X. Hp}[MOﬁ TI0AX0/] OKa3bIBACTCA YaCTHBIM CIIy4acM l'IJ'IaTq)OpMCHHOFO nmoaxonaa ¢ 0COOEHHOCTSIMHU 3alaHus KaK «PYHTOBOI'O moABECa», Tak U
paccuuTbiBaeMoii cucteMbl. Kpome Toro, u3 pemieHus: OMHOMEPHOH 3a1a4y BBIBOJAUTCS (HOPMYIIa JUls IBHKEHUS TUIAT(GOPMBI MO THOM «TPYHTOBOTOY» SIIMKA B CIIydae
BEPTHKAJIbHBIX CEHCMUYECKHX BOJH U UCIIOIB30BAHMS «aKyCTHUECKUX» AeMipepoB. OOCyKmaeTcs TakKe BIHSHUEC BHYTPEHHEro AeMI(GUPOBaHUs B TPYHTE.

KiroueBble cjioBa: )Z[HH&MI/[‘ICCKI/lﬁ pacuer, BSaHMOJICfICTBHﬂ COOpYKEHHUS C OCHOBAaHUEM, ceificMUYecKue BOBHeﬁCTBHﬂ, BEPTUKAJIbHBIC ceiicMu4ecKue BOJIHBI, BHYTPEHHEE HCMHd)I/lpOBaHI/IC B I'DYHTE.

B.B. 3bLUIEB, a.1.1., H.A. TPUT'OPBEB, un:x. (MUUT, r. Mocksa)

OBOBIIEHHASI MOJEJIb IPAHATJIA U151 YYETA CHJI BHYTPEHHEI'O TPEHMSA

PaccmaTpuBaroTest CTepKHEBBIC CHCTEMBI C 3JIEMEHTaMH, Pa0OTalOINMI Ha pacTshkeHue (ckatue). [l yaera CHII COPOTHBIICHUS IIpeaIaraeTcs KakAblil CTep)keHb 3aMEHUTh
Ha OT/leJIbHBIE TI0JIOCKH, IToquHHsomuecs 3akoHy IIpannris. [Tonocku XapakTepu3yloTcs HHAMBUyalbHBIMU 3HAYEHUAMU IIpejiesia IponopHoHaabHocTy. [Ipu
COOTBETCTBYIOLIEM 10100p€ IIIOIIA e ITONEPEYHOT0 CEYEHHs IOJIOCOK MOXKHO IOJTYYHTh MaTepuall, C pa3IMuHbIMU CBONCTBAMH AeMI(pupoBaHus. 3aTyxaHue KojaebaHuil npu
HCTIOB30BaHUH NIPeUIaraeMoi MOJIEIIH HOJIydaeTcsl YaCTOTHO He3aBUCHMBIM. [IpHBOASTCS SKCIIepHMEHTANIbHBIE JaHHBIE JUIS 3aTyXAIOIHX KONeOaHuH U YHCICHHbIE PEIICHHS,
COIJIACYIOIIHECS C SKCIIEPUMEHTOM. Mojienb o0ecrieunBaeT eAMHO00Pa3HbIN MOIX0/ K Y4ETy CHJI AeMII(UPOBAHUS U IIIACTHYECKHX JeopMaluii.

Kuiouessble ciioBa: BHYTPEHHEE TPEHUE, MOCIIb HpaHI[TJ'IS{, CTEPIKHEBBIE CUCTEMBI, YHUCIICHHBIC METOBI.

K.IL IIITUKPECTOBCKM, K.T.1. q_[HI/II/ICK uM.B.A Kyuepenko), X.C. XYHAT'OB, k.T.H. gl“ TV, r.KpacHonap) . . .
OBOCHOBAHHUE 3ABUCUMOCTEU MEXKAY HHTEHCUBHOCTSIMU HANIPSI)KEHUHW U IEQ@OPMALMU 1151 HEIUMHEUMHOI'O PACUETA JIEPEBAHHBIX KOHCTPYKIIUH
OO0CHOBBIBAETCSI JMAarpaMMa HEITMHEHHOM pabOThI CIKATBIX U CKATO-U3MMOAEMBIX JIEMEHTOB U3 IPEBECHHBI IPUMEHHUTEIBHO K PACUETy MHOTOKPATHO CTATHYECKU
HEONPEIEIMMbIM U IIPOCTPAHCTBEHHBIX KOHCTPYKLMH. COCTAaBIISIOTCS yPABHEHUSI MEXaHUUECKOT'O COCTOSIHUSL IPEBECHHBI HA OCHOBE MHOI'OYHCJICHHBIX IIPOBEPEHHBIX
MPAKTUKOH HCCIEeI0BaHU Pa3IMIHBIX aBTOPOB. [IpecTaBiaeHbl BhIpaKEHHS IS MOLYJIsI ITTMTENbHON JehOopMaliu, HCIOIb3yeMbIe 3aTeM IpH pa3paboTKe METOAUKH pacyeTa
KOHCTPYKLU# Ha JJIMTEIbHBIC BO3/ICHCTBHS HATPY30K C UCIIOJIb30BAHUEM HHTETPAIILHOTO MOAYJIS nedopmariuii.

Ki1ioueBble €J10Ba: TeOpUs MOI3Y4ECTH, HHTErPAIIbHBINA MOIYJIb Je(hopMaliuii.

A.C. MAPYTSIH, K.T.H., gou. (IISTHropckuii rocy1apCTBEHHBIH TEXHOIOTHYECKHIT YHHBEPCHTET)

INEPEKPECTHBIE CUCTEMbI U3 CTAJIBHBIX ®EPM C BEC®PACOHOYHBIMHA PACKOCHBIMH Y3JIAMHA

IIpuBeneHo HOBOE TEXHUUECKOE PElIeHIEe 6eC(haCOHOYHOrO PACKOCHOTO y3i1a Tpyouarsix pepm. ONTHMH3UPOBaHA peleTka GepM U3 HUCXOISAIINX PACKOCOB U HAKIIOHHBIX
croek. [Tokazana peanusanus dTUX HapaGOTOK B MOAYJISIX HOBOI'O ITOKOJIEHUS U3 IEPEKPECTHBIX CTAJIBHBIX (bepM IIPOCKTa C Ha3BaHUEM ((HHTI/IFOPCK».

Kitio4eBble cJ10Ba: epeKpecTHas CUCTEMa, OJIOK MOKPBITHS, MOYJIb, CTaIbHbIE (epMBbl, Oec(acOHOUHBINH PACKOCHBIH y3eil.

ABSTRACTS

UDC 624.04 Pritykin A.1. Local stiffness of wall-beams with hexagonal gains

The author solves problem of stiffness of hingedly supported and single depth and perforated wall beam with hexagonal gains using final elements method. The wall beam is subjected to evenly
distributed load. Along with perforated beams the author also considers stiffness of beams without gains. Results are presented in analytical form. Keywords: stiffness, perforated wall beam, hexagonal
gains, final elements method, hinged support, distributed load.

UDC 624.011. Klimenko V. Z. Phenomenological approach to the calculation of compressed(bent wooden elements

Methodological dissonance in the calculation of wooden structures of compressed bending elements is caused by the presence of buckling coefficient in the formula of a complex resistance. Coefficient
value is greater than-for a particular group of elements. It is proposed to perform the calculation of these elements using the method which is appropriate to physical phenomenon observed under
compression with bending.

Keywords: calculation of compressed bent elements.

UDC 624.04. Korobko A.V., Savin S.Uy. Calculation of rectangular orthotropic plates with homogeneous boundary conditions with usage of interpolation technique by shape factor

The interpolation technique by shape factor is used to define fundamental frequency of free oscillations and maximum deflection of rectangular orthotropic plates with evenly distributed load. The
authors consider plates which have either hinged support over the entire contour or rigid fixing. Plates are made of free widespread types

of plywood. Approximate functions having shape factor of plates as the argument are plotted on the basis of values of maximum deflection and fundamental frequency of oscillations of orthotropic plates.
Values were obtained using the final elements method.

Keywords: rectangular orthotropic plates, maximum deflection, fundamental frequency of oscillations, interpolation technique by shape factor.

UDC 624.04:539:519.6. Pokrovsky A.A. From frames to structures consisted of two and three dimensional lamellar and rod shaped elements

The author suggests to go from frames design to structures consisted of two and three dimensional lamellar and rod shaped elements jointed in junctions by means of gussets (inserts) fastened by welding
or rivets. Such constructive solution allows to measure out material consumption between components in required proportion and results in materials saving and greater safety of structures.

Keywords: frame, wall beam, structure, lamellar and rod shaped elements, calculation, structures synthesis.

UDC 642.074.4.042.7. Gordon V.A., Kravtsova E.A. Influence of longitudinal exfoliation of compound bar on natural frequencies of flexural oscillations

The paper presents the determination method of natural frequencies of flexural oscillations of compound bar. Oscillations are initiated by sudden bar exfoliation at the seam as a result of the partial or
complete bonds cutting of shift. It is intended to use obtained frequencies and oscillations forms subsequently for the modal analysis of the bar forced oscillations when external loads and initial
conditions are represented by decomposition on eigenvectors of problem for the damaged bar.

Keywords: compound bar, sudden longitudinal exfoliation, localization and exfoliation length, natural frequencies of oscillations.

UDC 624.073.046.3. Kruty Yu.S. Longitudinal vibrations of heterogeneous straight bar with variable section and continuously distributed mass

The paper considers longitudinal vibrations of heterogeneous straight bar with variable cross section. The paper presents obtained exact solution for the appropriate differential equation of longitudinal
vibrations for a case when the elastic ratio and running weight of the bar are represented as random continuous functions. The principal form of free vibrations of the bar is defined. Free vibrations of the
conic bar for different cases of boundary conditions are researched as an example.

Keywords: longitudinal vibrations, bar, exact solution, frequency, vibrations forms, conic bar, vibrations factors.

UDC 624.014(075.8). Nezhdanov K.K., Nezhdanov A.K., Lashtankin A.S. Maintenance of required endurance of crane girders with usage of damping of influences dynamics of bridge cranes
wheels by shock absorbers

The paper considers problem solution of endurance of crane girders with usage of damping of influences dynamics of bridge cranes wheels by shock absorbers. The paper presents original patented
engineering solutions for structures with built in shock absorbers. It is showed that the damping maintains endurance of girder railway zone under 6 million and more load cycles of local shifts and even
allows to transfer work to zone of so called “unlimited endurance”.

Keywords: crane girders, endurance problem, damping of wheels dynamics, survivability, shock absorbers, arched railing..

UDC 681.5.015.44. Poznyak E.V., Hasanov T.M. Restoration of the dynamic system state with usage of Kalman filter

The paper describes practical implementation of the discrete Kalman filter. The implementation includes description of available numerical algorithm and an example of application for real dynamic
system. The Kalman filter is used to predict and control behavior of dynamic systems in situation when it is impossible to measure every variable by sensors. The Kalman filter is state observer for
discrete linear dynamic systems with disturbances presented in the form of white noise. The filter output parameter is unbiased estimate with minimal meansquare error of measurements.
Keywords: discrete Kalman filter, dynamic system.

UDC 624.074:627.341.3:539.43. Sapozhnikov A.I. Selection of effective repulsing devices — shock-absorbers of blow at vessels docking

Selection of effective shock absorbers of blow with softening and rigid characteristics and their rational combination for reducing of pile force of vessels with different tonnage on pile trestles. Ensuring
of cyclic durability of piles.

Keywords: pile trestles, vessels, pile, shock absorbers, softening and rigid characteristics, characteristics combinations.

UDC 669.841:624.042.7. Tyapin A.G. Direct analysis of building and foundation interaction: link with platform approach and conditions at bottom boundary

The author reveals link between direct and so called “impedance” approaches for analysis of dynamic interaction of building and foundation under seismic loads. It turns out that the direct approach can
be treated as a particular case of the platform approach with peculiarities of determination as “ground bracket” as calculated system. Besides the one dimensional problem solution enables to derive a
formula for the platform motion under bottom of the “ground” box for the case of vertically seismic waves and usage of “acoustic” dampers.

Keywords: dynamic analysis, building and foundation interaction, seismic loads, vertical seismic waves, internal damping in ground.

UDC 624.04:004. Zylev V.B., Grigor’ev N.A. Prandtl’s generalized model for accounting of viscous forces

The article considers bars system with elements under tension (compression). To account resistance forces the authors suggest to replace every bar on separate bands which follow to Prandtl’s law. The
bands are characterized by individual values of the proportionality limit. Appropriate selection of areas of bands cross section makes it is possible to obtain a material with variable dumping properties.
The damping of oscillations under usage of the proposed model is frequency independent. The authors presents experimental data for damped oscillations and numerical solutions conformed with the
experiment. The model ensures uniform approach to accounting of damping forces and plastic deformations.



Keywords: internal friction, Prandtl’s model, bars system, numerical methods.

UDC 624.012.04. Pyatikrestovsky K.P., Hunagov H.S. Substantiation of dependences between stresses and deformations intensities for nonlinear calculation of wood structures

The authors substantiate diagram of nonlinear work of compressed and compressed bent elements from wood for calculation of repeatedly statically indeterminable and space structures. The paper
presents formulated equations of mechanical state of wood on the basis of numerous proven by practice researches of different authors.

Keywords: creep theory, integral module of deformations.

UDC 624.012:624.07. Marutyan A.S. Crossed systems from steel frames with diagonal junctions incompleted with gussets

The paper presents new technical solution of diagonal junction incompleted with gussets of tubular frames. Frames webbing consisted of descending diagonals and inclined stanchions is optimized. An
implementation of these groundwors is showed in moduluses of new generation consisted of crossed steel frames for project with working name “Pyatigorsk”. Keywords: crossed system, covering block,
modulus, steel frame, diagonal junction incompleted with gussets.

N 2 3a2011rox

Pacuerbl HA II!!O‘IHOC b
Kopo6xko B.U., Mopo3os C.A., [Ipokypos M.IO. Pacuer npsAMoyrojbHbIX LIAPHUPHO ONEPTHIX IIACTUHOK, HATPYKEHHBIX IPOU3BOJIBHO IPHUIIOKEHHON COCPEIOTOYCHHON CUIION, METOJOM

MpPEIeNbHOrO PaBHOBECHS...2

Makapos I'.HU. Ouenka pe3ysbTaToB pacuyeTa aCUMITOTHYECKUM METOJ0M OaJIKH, 3allleMJICHHOM 110 KOHIaM...8

Tokposckuii A.A. O BapuaHTax onpeaeNeHus NepeMeleHNii B CTATHYECKH HEONPEASIMMBIX CTEPIKHEBBIX CHCTeMax...11

Jloporan A.C. Bucsiune MOCTBI ¢ €3/101 Iocepe/juHe M UX CTaTHYeCKUH aHanu3...15

Bocakos C.B. Kocunyc-6unomer M.M. ®unonenko-bopoanya B pacuerax miur...21

Pacuernbl HA YCTOHYHBOCTD

Kpyrnii }0.C. 3aaua Diinepa B ciiydae HENPEpbIBHON MONEPEUHOI )KeCTKOCTH (IIPOROIIKEeH E)...27

CiuBkep B.H. YcTOHUMBOCTD CTEPIKHS O] ACHCTBHEM CIKMMAIOIIEH CHIIBI ¢ (PUKCHPOBAHHON NUHUEH AeiicTBHs...34

Temabix A.B. Orenka peJienbHoil Hecylei ciocoGHOCTH (IIaHIIEBOrO COSAMHEHHS Ha BHICOKOIIPOUYHBIX 60iTax...37

“ HHAMHYECKHE Qac‘{c I'bl

Bocaxos C.B., lllerbko H.C. Kosnebanus 6a0k co MHOI'MMHU CTEICHSAMH CBOOOIbI U3 HEJIMHEHHO YIIpyroro Marepuana...42

Kyp6ankuii E.H., TonocoBa O.A. Oco0eHHOCTH pacIpOCTPAHEHHs BOJIH HANPSHKCHHIT B IPUPOIHBIX U HCKYCCTBEHHBIX IPAaHYIHPOBAHHBIX Cpelax...45
Hennueiinbie pacueTbl

Bonpapenko B.M. Yuer sHepreTuyeckoil 1 KOppo3MOHHOM TUCCUNIALIMU CHIOBOTO CONIPOTHBIICHHUS IIPH OLIEHKE YCTOMUMBOCTH CTPOMTEIBHBIX KOHCTPYKIH...51
CieHTHKOB A.A. CraTHCcTHYECKast OLCHKA PAa3BUTUS [UIACTHYECKUX JiehopMaliil IPU pacueTe BUCAUMX CTEP/KHEBBIX KOHCTPYKLHUM...58

Pacuyernl HA HA/IEKHOCTH

Yr1ruu JI.B., SIpsiruna O.B. Pacuer HaJe)XHOCTH jKe1e300€TOHHBIX IEMEHTOB Ha IPO/ABIMBAHUE TIPU OrpaHHYEHHON HH(OpMaLuK 0 napamerpax...63
B nopsiike o0cyaenus

Kapsikun A.A. O B3aMOCBS3U 3aKOHA CLEIUICHUS apMATypbl C OETOHOM M TPEIMHOCTOMKOCTH H3rHOaeMBbIX JKe1e300€TOHHbIX JJIEMEHTOB...69
Kpanudeunba 51.JI. O MHOrOKpUTEpHAIIBHBIX 3aa4aX MPUKJIAJHOH MEXaHUKH B CTPOUTENILHOM IIPOSKTUPOBAHHH...73

Peuenszuu

I'.I'. BynbriyeB. MatemaTuueckoe MOICIMPOBAHHUE TMHAMUKHI U JUHAMHYECKOTO pa3pyleHus 1edopMUpyeMbIX TBEpAbIX Tell...77

K.K. Hexxnanos. CoBepleHCTBOBaHHE MOJKPAHOBBIX KOHCTPYKIMH U METOJ0B UX pacyeTa...78

B.UL.KOPOBKO!, a.1.H., npod., C.A.MOPO30B!, nn., M.}O.HPOKYPOBZ, K.T.H., 10l (1r0CyLlachBeHHBIﬁ YHHBEPCHTET y4eOHO-HAay4HO; IPOM3BOACTBEHHBIH KOMILIEKC, T.Oper, zEpﬂHCKaﬂ
rocylapCTBeHHAsl HHXKEHEPHO-TEXHOJIOrHYecKas aKkajaeMus, I. BpsiHck)

PACYET IIPSIMOYT'OJIBHBIX INAPHUPHO ONEPTHIX IJIACTUHOK, HATPYKEHHBIX ITPOU3BOJILHO IMTPUJIOKEHHOM COCPEI[OTO'-[EHHOﬁ CHJION, METOJOM
MNPEJEJBHOI'O PABHOBECHS

Jl1st onipenienieHnst CXEeMbl pa3pyIIeHuUs MPSMOYTOIbHBIX MAPHUPHO ONEPTHIX IJIACTUHOK, HATPY>KEHHBIX IIPOU3BOJIEHO MPUIIOKEHHOH COCPEIOTOUSHHON HArpy3KOH,
MpeIaraeTcs CTPOUTH MPAHUIIBI [IEPEX0/Ia MEKTY BO3MOXKHBIMU CXEMaMH Pa3pyILICHHUS B 3aBUCUMOCTH OT OTHOLICHHS CTOPOH uIacTUHKH k. TTocTpOUB yKa3aHHbBIC ITPaHULIBI,
IUTACTHHKA Pa30MBAETCs HA HECKOJIBKO 00IacTeil, B KaXI0H U3 KOTOPBIX PEAIU3YeTCs ONpe/eeHHas cxeMa paspylueHus. HaliieHHble TpaHULbl 3aBUCST TOJIBKO OT HIMPUHBI
MPSIMOYTOJIbHO# TUIACTUHKH. TakuM 00pa3oM, CTAHOBUTCS BO3MOXKHBIM OIPE/ICIIUTD JCHCTBUTEIILHYIO CXEMY Pa3pyIICHHUs IITACTUHKH 3HAsl TOJILKO OTHOLICHUE CTOPOH K 1
KOOPJIMHATHI TOYKH TPHUIOKEHUS HArpy3Kku. [Ipu 3TOM OTIaiaeT HeOOXOAUMOCTb MCCIIEIOBATh BCE BO3MOXKHBIC CXEMBI Pa3pyIICHUs] K COOTBETCTBYIOIINE UM IPE/ICIIbHbIC
HArpys3Ku.

KitioueBble cj10Ba: IpsMOYrojibHas IVIACTHHKA, LIAPHUPHOE OMMPAHKE, CXeMa pa3pylieHH s, IpeeibHOe PABHOBECHE, Pa3pyILIAIONIas Harpys3Ka.

I'."U. MAKAPOB, kana.texn.nayk (HUMOCII um.H.M.I'epceBanoBa, r.Mocksa)

OLIEHKA PE3YJIbTATOB PACYUETA ACUMITOTHYECKHUM METO/JOM BAJIKH, 3ALLIEMJIEHHOM MO KOHLIAM

Ha npumepe 6ainku, 3amieMIeHHOH 0 KOHIaM, TI0OKa3aH pe3yiIbTaT IPIMEHEHHS METOa IPOCTHIX UTepaliii 1 aCHMIITOTHYECKOTO HHTETPHPOBAHNS, B OCHOBE KOTOPOT'O JISXKHT
TIPHUHIIMI CXKATBIX OTOOPAKEHHUH.

KuoueBble ciioBa: 6anka, cxxaTble 0TOOpaKEHUS, ACHMITOTHYECKUH METO/], HHTETPUPOBAHHE.

A.A. IOKPOBCKHWM, n.1.1., npod. (IT'YAC, Ilensa)

O BAPUAHTAX OMNPEJEJEHUSA MEPEMEIUEHUA B CTATUYECKH HEONPEJAEJUMBbIX CTEPKHEBBIX CACTEMAX

Hpe;{nara}oTcs{ BBIBOJIbI PACUCTHBIX (1)0pMyJI OIIPEACIICHUS nepeMemeHm?r B CTaTHYCCKU HEOIIPEACIIMMBIX CTEPIKHEBLIX CUCTEMAX OT BOSHCﬁCTBHﬁ CuJ1, TeEMIEparyp, CMCLLIGHI/Iﬁ
OIOp B 3aBUCUMOCTH OT BHIOOpA BapHaHTa COYETAaHUI JeHCTBUTENBEHOTO U (PUKTHBHOTO COCTOSIHUI.

Kiouessble ciioBa: nepeMelieHus, CTepKHEBas CUCTEMA, Bomeﬁcmym, CcTraTu4ecKas HEeOIpeaACIUMOCTb.

A.C. 1OPOTI'AH, K.T.H. ([lanbHEBOCTOUHbIH TOCYIapCTBEHHBIN YHHUBEPCUTET My TeH co0OIIeHus, I.XabapoBCK)

BUCSIYUE MOCTBI C E3/]01 IOCEPEJUHE U UX CTATUYECKUI AHAJIU3.

TIpeutoKeHBI CXeMbI BUCSIMUX MOCTOB OOJIBIIHX TIPOJIETOB H JIAETCS AHAJIM3 MX CTaTHYecKOi paboTsl. cnonbk3yercs mporpamma «HT251», peamm3ytomias B popme MITY perenne
HHTErpO-AU(HEepeHIMATBHOTO YPaBHEHUSI TSl OAJIKH, MOIKPEIUICHHON KPUBOJIMHEHHBIMH KaOeIsIMH.

Kiiouessble ciioBa: Bucsyre moctel, MKD, MITVY.

C.B. BOCAKOB, a.1.H., npo¢. (BHTY, r. Munck, Benapycs)

KOCHHYC-BUHOMbBI M.M. ®PUJITOHEHKOKBOPOJINYA B PACUETAX IIJIUT

PaccmoTpeHnb! BONpocs! HCHOIb30BaHUsE KOCHHYC-0HHOMOB M.M. ®unoHeHko-bopoauda uist CTaTHYECKUX U AMHAMHUYECKHX PacueToB HPSIMOYTOJIBHBIX U TPEYTOJIbHBIX IUTHT C Pa3IHIHBIMU
YCIIOBHSMHM ONMHUPAHUs 10 MeToy Purtna. JIist IINT ¢ pa3anyHbIMU YCIOBHSIMHU OMHPAHMUS AAHBI BBIPOKEHUS A1 KOOPIMHATHBIX QYHKIMIL U (OPMYITBI [Tl OCHOBHO#H 4aCTOTHI COOCTBEHHBIX
n3rHOHBIX KoseOanuil. IIpuBeieHbI jBa IpUMEpa CTAaTHYECKUX PACYETOB MPSIMOYTOJIbHO U TPEYTrOIbHON IUTHTHL.

KitioueBble €J10Ba: KOCHHYC-OMHOMBI, IPSIMOYTOJIbHAs IUINTA, TPEYroJbHas IINTA, METOJ PUTIA, COGCTBEHHbIE YaCTOTHI.

10.C. KPYTUM, kanp.gus.mat.nayk, nou. (Onecckas rocy/[apcTBeHHAas aka/leMus CTPOMTENBCTBA H APXUTEKTYPbI, YKpaUHa)

3ATAYA DIJIEPA B CJIVUAE HENPEPBIBHOM MMOMEPEYHOM )KECTKOCTH (npojomxenue)

PaccmoTpena 3a1ada ycTOHYMBOCTH PaBHOBECHS YIIPYTOro HEOHOPOIHOTO MPSIMOTO CTEPIKHSI TIEPEMEHHOTO MOIIEPEYHOT0 CEUSHUS IS IISITH CITy4aeB MICAbHBIX TPAHIYHBIX YCIOBHM.
Tloctpoeno TouHoe perenue qudpdepeHInaIbHOrO ypaBHEH s PABHOBECHS CTEP)KHSI YETBEPTOTO MOPSIIKA. B SBHOM aHAIMTHYECKOM BHJIE 3alIMCAHbI XapaKTEPUCTHIECKHE YPaBHEHHUS U
(hopMyJIBI TSt NICKPUBIICHHBIX ()OPM paBHOBECHS CTEPIKHS. IIpe/uIoKeH METO/T OTHICKAHHSI KDUTHYECKHX CUJI, IPUTOAHBIN 715 JIF00O# HeMpepbIBHOM MOMEPEeYHOH KECTKOCTH.
KiroueBrie cj10Ba: yCTOHYMBOCTD, CTEPHKEHD, IEPEMEHHAs! )KECTKOCTh, TOYHOE PEILICHHE, KPUTHYECKast CHIIA.

B.U. CJIUBKEP, a.1.1., npod. (I'unpoctpoiimocr, r. Cankr-IletepOypr)

YCTOMYUBOCTb CTEPKHS NOJ JEMCTBUEM C)KUMAIOLIEN CUJIbI C ®PUKCUPOBAHHOM JUHUEM JEACTBUSA

anBe}leHO pemeHne 3agaun 06 yCTOﬁ'—IHBOCTH CTCPIKHA MO BO3}1€ﬁCTBHeM cmnma}omeﬁ CHIJIBI C (i)"KCHpOBaHHOﬁ JIMHUAEN }IeﬁCTBHﬂ. B OTJIMYHEC OT I/ISBeCTHOﬁ 3ag1a4m Peyra peYsb 371€Ch
HIAECT O KOHCepBaTHBHOﬁ CHUCTEME. OﬁHapy)KeH napanoxcam,nmﬁ pe3yJsbTar, 3aKH}O‘{aIOLL[HI7]CS{ B TOM, YTO yCTOﬁQHBOCTL PaBHOBECHSA TEPACTCA HE TOJIBKO IIPU CKAaTHH, HO U TIPU
PaCTSHKCHUU CTCPIKHA, IPUYEM B ITOCJICAHEM CIIyda€ KPUTHYCCKas Harpy3Ka OKa3bIBa€TCsA MEHBIIEC, YEM IIPHU CKaTUH

Ki1oueBble ¢j10Ba: yCTOHYHBOCTH PaBHOBECHS], CTEPXKEHD, 3a1aua PeyTa, moTeps yCTOHYMBOCTH MPH PACTSHKEHHUH.

A.B. TEILJIBIX, ra. koncrpykrop (OOO «KBT», r. Camapa, Poccust)

OIEHKA MPEJEJLHOM HECYIIE CITOCOBHOCTH ®JIAHIIEBOTI'O COEIMHEHMS HA BBICOKOITPOYHBIX BOJTAX

TIpenensHas Hecyas cnoCOOHOCTD (IAHIIEBOTO COSTMHEHUS Ha BHICOKOIPOYHBIX OONTaX NP HATMYMU OCTATOYHBIX JedopMaluii (riaHIIeB OLIEHUBAETCS C UCTIOIb30BAaHUEM
PacYCTHBIX M()Jleneﬁ Ha OCHOBE OGLGMHBIX KOHCYHBIX 3JICMCHTOB. HpeZ{CTaBJ‘IeH METO PCUICHHUS 3a/1a41 aHaAJIh3a CbJ'IaHHeB, HUMCHOIIIUX OCTATOYHBIC He(l)OpMaLH/H/I, C
MOPUMEHCHUEM COBPEMEHHOI'O U JOCTYITHOT'O IPOTPaMMHOTO O6eCHC‘IeHI/I$[ 1 HAMCYCHBI KOHTYPBI TEXHOJIOTUH, KOTOpas MOXKET OBITh TI0JIC3HA 3aBOaaM U3TOTOBHUTCIIAM
METaNIOKOHCTPYKIUH sl 000CHOBAHUS O0TKa3a OT TPYAOEMKHUX M 3aTPATHBIX OIepanuil Io ¢ppe3epoBKe GIaHIeB.

KiroueBnle cjioBa: d)HaHeH, OCTaTO4YHBIC J:[Cd)OpMa]_II/Il/l, OGBSMHLIf[ KOHCYHBIH JJIECMCHT, KOHTaKTHaA 3agayda, 6HﬂHHCﬁHLIﬁ Martepual, BI:ICOKOHPO‘IHblf/'I 60HT, NpEeABApUTECIIBHOC HATSXKCHUEC,

KO3 GUIHEHT BHELIHEH HArPY3KHU, HECYI[asi CIIOCOGHOCTb.

C.B. BOCAKORB, a.1.H., npo¢., H.C. IETBKO, unx. (PYII «Muctutyr betHUNCy», r.Munck, benapycs)



KOJIEBAHMSI BAJTOK CO MHOI'MMM CTENEHSAMU CBOBO/bI M3 HEJIMHEWHO YIIPYTOI'O MATEPHAJIA

Paccmotpens! xonebanus 6anku U3 GpU3HIecky HeMMHEHHOro MaTepuaia ¢ MHOTHMHE CTETICHSIMU CBOOOIBI. BeIpaskeHue I HelMMHEHHOI BOCCTaHABIMBAIOIICH CHIIBI OIyIeHO
Ha OCHOBaHMH 0000mIeHHOI TeopeMbl KacTunmano. Jlan npuMep 4UCICHHOTO PeIIeHHs UL KOHCOIBHOH OalIKH ¢ ABYMS CTEIICHSIMH CBOOOJBL.

KioueBsle ciioBa: GanKa, CTCTICHb CB06OHLI, d)HBH‘{eCKaS{ HeHHHCﬁHOCTB, Macca, IIOTCHIHaIbHasA DHEPT U, KOJeOaHusL.

E.H. KYPBAIIKHM, A.1.H., npod., O.A. TOJTOCOBA, nns. (MOCKOBCKHIA FOCY/IapCTBEHHBI YHHBEPCHTET TyTeit coobienus (MUIT))

OCOBEHHOCTH PACIIPOCTPAHEHMSI BOJIH HATIPSI)KEHUIA B IIPUPOIHBIX M HCKYCCTBEHHBIX TPAHYJIMPOBAHHBIX CPEJJAX

Hccnenyroress 0COOCHHOCTH pacpOCTPAaHEHHs BOJIH HAIPSDKEHUI B MICKYCCTBEHHBIX IPAHYIMPOBAHHBIX CPEAaX, COCTOSIINX U3 TPAHYII MOJMATHIICHA U TIecka. Takue cpebl
MOTYT OBITh HCIOJIB30BAHBI JUISl YMEHBIICHUSI CEHCMUYECKUX BO3ICHCTBUI Ha (DyHIaMEHTBI COOPYKEHHUH.

KuioueBsble ciioBa: MOJEIb I‘paHyﬂHpOBaHHOﬁ Cpe€Aabl, TPaHYJIbI IIOJIMDTHUIICHA, IIECOK, CKOPOCTH PACIIPOCTPAHEHHUS MMPOAOJIBHBIX U MMONIEPEYHBIX BOJIH Hal'lpﬂ)](eHl/ll‘/lL

B.M. BOHJIAPEHKO, i.1.H., npod., akag. PAACH (MockoBckas rocy1apcTBEeHHAas akaeMUsi KOMMYHAJIbHOIO X0351iCTBa U CTPOUTEIILCTBA)

VYET SHEPTETUYECKOW ¥ KOPPO3HOHHOM JUCCHUIIALIMN CUJIOBOT'O CONTPOTUBJIEHUS ITPU OUEHKE YCTOMYMBOCTH CTPOUTEJBHBIX KOHCTPY KLU
Ha npumepe xene300eTOHHBIX KOJIOHH U3J1aracTcsi METO]| pacyeTa yCTOMYMBOCTH CTPOUTENILHBIX KOHCTPYKIMIA C Y4€TOM IOTJIOIICHHS] SJHEPTUH U KOPPO3UOHHBIX MTOBPEXKICHHIM.
Ki1ioueBble ¢/10Ba: yCTONYMBOCTh KOHCTPYKIMH, SHEPIeTHUECKUI THCTEPE3HC, KOPPO3HUSL.

A.A. CBEHTHKOB, K.T.H., 1011. (BopoHeKCKHiT rOCY1apCTBEHHbIH apXUTEKTYPHO-CTPOUTENIbHBIH YHUBEPCUTET)

CTATUCTHYECKAS OIIEHKA PA3BUTHUA MJIACTUYECKHUX JE®OPMAIIUI [TIPU PACYETE BUCAYNX CTEP)KHEBBIX KOHCTPYKIIAI

IpencrapieHa MeTOANKA BEPOSITHOCTHOH OLIEHKH Pa3BUTHS IIIACTHYECKUX Ae(pOopMalMii B BUCIYUX CTEPXKHEBBIX KOHCTpYKUMsX. [IpemnoxeH cratucTuyeckuit KoadpuuueHt
Pa3BUTHS IIACTHYECKHUX AedopManuii. [IpuBeeHb! MPUIMepHI pacdeTa BUCSINX KOHCTPYKIHI.

KiioueBble €j10Ba: KOHCTPYKIHSA, CTEPKEHb, I'HOKast HUTh, OLIEHKA, HAaNPsLKEHUe, e(popMalus, IIACTHKA, BEPOATHOCTb.

JI.B. YTKHUH, a.T.H., npod., O.B. SIPBII'MHA, un:x. (Bonorojackuii rocyaapCcTBeHHbIH TeXHUUECKUI YHUBEPCHTET, I.Bomoraa)

PACYET HAJIEKHOCTH KEJE30BETOHHBIX 3JIEMEHTOB HA IIPOJIABJIABAHUE [P OTPAHUYEHHON UHO®OPMALIMU O IIAPAMETPAX

PaccMoTpeH HOBBII METOJI pacuera HaJAeKHOCTH JKeIe300C€TOHHBIX 3JIEMEHTOB Ha MMPOJaBIMBaHUE IIPH OTPAaHUYCHHON HHAOPMALIMU O IapaMeTpax MAaTeMaTHYECKON MOIeIH
IPEACIIbHOIO COCTOSIHUS. I[.TIS[ OIIMCaHUA Cﬂy‘laﬁHHX BEJIMYNH UCIIOJIB3YIOTCS (byHKI_II/II/I pacnpeaeieHus, IMoJIy4€HHBIE Ha OCHOBE HEPABEHCTBA qe6I)II_HeB3.. 3Ha‘IeHI/IC
HAJI©KHOCTH HAXOJUTCS B MHTEPBAJIbHOM BHJIE. [IpuBe/IeH UMCIIOBOM TPUMEp pacuera skene300€TOHHBIX KOHCTPYKIUI B MECTE UX COIPSIKEHMS.

KiroueBble ¢J10Ba: HaIeKHOCTD, IPOYHOCTD, (HYHKIIMU pacIpe/ielieHrs, HepaBeHCTBO UeOblieBa, HHTEpBa HAIe)KHOCTH.

A.A. KAPSAKHUH, k.T.H., npod. (fOVYpI'Y, r. Yensnbunck) .

O B3AUMOCBSI3U 3AKOHA CHEIVIEHUSA APMATYPbI C BETOHOM U TPEHUHOCTOUKOCTHU U3IrUBAEMBIX KEJIE3OBETOHHBIX 3JIEMEHTOB

Ha ocHOBe 3aKOHa CLEIJICHHSI apMaTypbl ¢ OETOHOM JJAHO aHATMTHYECKOE PELICHHE 3a1a4H OIPEACIICHUs IIMPHHBI PACKPBITUS HOPMAJIBHBIX TPEIIUH Ha CTa MU HX
00pa3oBaHMsl. 3aKOH CLICIUICHUS IPUHSAT B BUJIE 3aBUCUMOCTH MEXY YCIOBHBIMHU KacaTeJIbHBIMU HANPSDKCHUSIMU CLETUIEHHUS M OTHOCUTEIIbHBIMU CMELIEHUSAMH apMaTypbl U
0eToHa Ha ypOBHE KOHTAKTa MEeX 1y HUMH. [1IupuHa pacKpbITUS TPEILUH ONPEAENASTCS KaK CyMMa IPUPAILEHUH aOCOMIOTHBIX CMEILCHUH Ha Y4aCTKe MEXy TPELIMHAMHU.
BBINOIHEHO COMOCTABIICHUE PE3YIIbTATOB OMPE/ICIICHUS IMPUHBI PACKPBITHS TPEIIMH Ha CTAJIUHM UX 00pa30BaHMs 110 MpeIaraeMoil METOAUKE U IPYTUM UCTOYHHUKAM.
Kuarwuessble ciioBa: HOpMaJIBHBIC TPEIIUHBI, apMaTypa, 6CT0Hj 3aKOH CUCIUICHUS, IIUPUHA PACKPBITHSA TPELUINH, KaCaTCJIbHBIC HAIIPS)KCHUS CLECIIIICHUSA.

S1.JI. KPAHI®EJIB /I, nuuk. (XapbKOBCKHUI MPOSKTHO-KOHCTPYKTOPCKUit HHCTUTYT «Teruoanekrponpoekr-COI03y», VkpauHa)

O MHOTOKPUTEPHAAJILHBIX 3AJTAYAX ITPAKJIATHON MEXAHAKHA B CTPOUTEJILHOM ITIPOEKTUPOBAHUA

B nopsiake mocTaHOBKM BOMPOCA PACCMATPUBACTCSI IIPOOIIeMa COrTAaCOBAHHOCTH ACHCTBYIOIIMX KPUTEPHEB HAIPSDKEHHO-1e(OPMUPOBAHHOTO COCTOSHUSI CTPOUTEIBHBIX
KOHCprKI_II/Iﬁ IIpU CTaTUYECKUX U JUHAMHYICCKUX BOBL[eﬁCTBH}IX C Y4€TOM AJIbTEPHATUBHOTO W/WIH HECTAOUIIBHOTO XapakTepa OEHUBAEMBIX C’paKTOpOB.

Ki1io4eBble €J10BA: CTPOUTEIBHBIC KOHCTPYKINH, PACUCTHBIE KPUTEPUH, IPOYHOCTD, Ae(OpPMALNH, IMHAMHYECKHE BO3JCHCTBHS, PE/ICIbHbIC COCTOSHHS, PACUCTHBIE CXEMBI.

ABSTRACTS

UDC 624.04. V.1.Korobko, S.A Morozov, M.U.Prokurov. Calculation of the rectangular hinge supported plates loaded arbitrarily applied concentrated force by the method of limiting balance
To determine the scheme of destruction of the rectangular hinge supported plates loaded arbitrarily applied concentrated load, it is proposed to construct the boundary of transition between the possible
schemes of destruction depending on the aspect ratio plate k. Construction of these boundaries allows to divide plate into several areas, each of which realizes a pattern of destruction. Founded boundaries
depend on only the width of a rectangular plate. Thus, it becomes possible to determine the actual scheme of destruction of the plate, knowing only the aspect ratio k and coordinates of the point of load
application. It eliminates the need to explore all possible schemes of destruction and the corresponding limit loads.

Key words: rectangular plate, hinge support, the scheme of destruction, limiting balance, breaking load.

UDC 624.04.539.519.6. G.I. Makarov. Estimation of calculation results of the beam jammed on the ends by the asymptotic method
The result of using of point-by-point and asymptotic integration method was showed on the example of the beam jammed on the ends. The basis of the method is principle of contraction mappings. Key
words: beams theory, asymptotic integration, beam, beam jammed on the ends.

UDC 624.04:539:519.6. A.A. Pokrovskiy. Variants of movements determination in redundant frameworks

The paper presents derivations of design formulas for movements determination in redundant frameworks under influences of forces, temperatures and supports movements. The formulas derivations
also depend on choice of a combination variant of real and imaginary states.

Key words: movements, framework, influences, redundancy.

UDC 624.04:624.5. A.S. Dorogan. Hanging half-through bridges and their static analysis

The paper presents hanging bridges diagrams with large openings and gives analysis of their static performance. The program “Intel” is used which implements the calculation of integral and differential
equation for beam in form of BEM. The beam is supported by curvilinear cables.

Key words: hanging bridges, finite element method, BEM.

UDC 624.073.046.3. Yu.S. Krutiy. Euler’s problem in case of continuous transversal rigidity (continuation)

The paper considers problem of equilibrium stability of elastic heterogeneous straight bar with variable cross-section for five cases of ideal boundary conditions. An exact solution of differential equation
of bar equilibrium of four degree was made. Characteristic equations and formulas for curved shapes of the bar equilibrium are written down in the explicit analytical form. The paper suggests method for
finding of critical loads which is applicable for any continuous transversal rigidity.

Key words: stability, bar, variable rigidity, exact solution, critical load.

UDC 624.04. V1. Slivker. Bar stability under compression force with fixed line of action

The paper presents problem solution of bar stability under compression force with fixed line of action. The paper considers conservative system as distinct from well-known Reut’s problem. The
paradoxical result was discovered which is that equilibrium stability is lost not only under pressure but also under bar tension. It should be noted that in last case critical load is less than under pressure.
Key words: equilibrium stability, bar, Reut’s problem, tensile loss of stability.

UDC 624.072.014.2. A.V. Teplyh. Estimation of ultimate bearing capacity of high-strength bolt flange connection

The author estimates ultimate bearing capacity of high-strength bolt flange connection under residual strains of flanges using computed models on basis of finite element method. The author presents the
method for problem solution of analysis of flanges having residual strains with use of modern and available software. The author also traces out contour of technology which can be useful for factories
manufacturing fabricated metals for justification for refusal from labor-consuming and cost-based operations for milling of flanges.

Key words: flange, residual strains, axonometric finite element, contact problem, bilinear material, high-strength bolt, prestretching.

UDC 624.04. S.V. Bosakov, N.S. Shchet’ko. Oscillations of beams of nonlinear elastic material with many degrees of freedom

The paper considers oscillations of beam of physically nonlinear material with many degrees of freedom. The formula for nonlinear restoring force was obtained on the basis of Kistiliano’s generalized
theorem. The paper gives example of numerical solution for cantilever beam with two degrees of freedom.

Key words: beam, degree of freedom, physical nonlinearity, mass, potential energy, oscillations.

UDC 669.841.624.042.7. E.N. Kurbatskiy, O.A. Golosova. Characteristics of stress waves propagation in natural and artificial granulated environments

The paper considers characteristics of stress waves propagation in artificial granulated environments consisting of polyethylene and sand granules. Such environments can be used for decreasing of
seismic load on buildings foundations.

Key words: model of granulated environment, polyethylene granules, sand, velocities of propagation of longitudinal and transverse stress waves.

UDC 624.041.4;624.072.2. V.M. Bondarenko. Accounting of energy and corrosive dissipation of power resistance while estimating stability of building structures.

The method of stability calculation of building structures is showed on the example of ferroconcrete columns taking into account power absorption and corrosion damages.

Key words: structures stability, energy hysteresis, corrosion.

UDC 624.071.2. A.A. Sventikov. Statistical estimate of plastic deformations development in calculation of suspended rod-shaped structures

The paper presents method for probabilistic estimate of plastic deformations development in suspended rod-shaped structures. The paper suggests statistical coefficient for plastic deformations
development. Calculation examples of suspended structures are presented.

Key words: structure, bar, torsion fiber, estimate, tension, deformation, plastic, probability.

UDC 624.046.5. L.V. Utkin, O.V. Yarygina. The reliability calculation of concrete elements on the piercing by limited information on parameters



The new method of reliability calculation of concrete elements on the piercing at the limited information on parameters of limiting state mathematical model is considered. For the description of the
random variates the functions of distribution on the basis of the Chebyshev’s inequality are used. Value of reliability is in the interval form. The numerical example of concrete structures calculation in
place of their interface is made.

Key words: reliability, durability, distribution functions, an inequality of Chebysheva, reliability interval.

UDC 624.012.41. A.A. Karyakin. Interconnection of law of cohesion of armature with concrete and fracture strength of bend concrete components

The analytical problem solution of determination of opening width of normal cracks at the stage of their formation is given on basis of law of cohesion of armature with concrete. The law of cohesion is
accepted in the form of dependence between engineering tangential stress of cohesion and relative displacements of armature and concrete at level of contact between them. The crack opening width is
estimated as increments sum of absolute displacements on area between cracks. Comparison of results of determination of cracks opening width was made at the stage of their formation by suggested
method and other sources.

Key words: normal cracks, armature, concrete, law of cohesion, cracks opening width, tangential stress of cohesion.

UDC 624.046.044.4.374. Ya.L. Krantsfeld. Multicriterion problems of applied mechanics in structural design

The paper considers problem of conformity of function criterions of mode of deformation of building structures under static and dynamic effects taking into account alternative and/or unstable nature of
evaluation parameters.

Key words: Building structures, calculating criterions, strength, deformations, dynamic effects, ultimate state, design models.

UDC 539.3. S.V. Bosakov. M.M. Filonenko-Borodich’s cosine-binomials in plates calculation

The paper considers problems of use of M.M. Filonenko-Borodich’s cosine-binomials for static and dynamic calculations of rectangular and triangle plates with different support conditions by Ritz’s
method. For plates with different support conditions formulas for coordinate functions and fundamental frequency of natural bending oscillations are given. The paper presents two examples of static
calculations of rectangular and triangle plates.

Key words: cosine-binomials, rectangular plate, triangle plate, Ritz’s method, natural frequency.
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E.M.BEJIOBULIKU, I.T.H.,1ipo¢., 1.B.CJIECAPEHKO, k.T.H.,001., B.A.JKYKOB, K.T.H.,001., 1.C.TOPOXOBA, c1 npen., A.AMAMATIOK,un:k. (TuxookeaHCKHiT TOCY1apCTBEHHBINH Y9KOHOMUYCCKHI
YHUBEpCHUTET, I. BraguocTok)

BJIVSIHUE TOJIIHWHBI TEPMETUKA HA KOY®OULIUEHT KOHUEHTPALIMY HATIPSIDKEHUM (KKH) [IPY COEJMHEHUHM CTEKJIO3JEMEHTA C TOYEYHOM ONIOPOM
PaccmarpuBaroTcst ciocoObl KpeIIeH!s! CTEKJI0IEMEHTOB (hacaiHbIX KOHCTPYKIHMiT K 00pamMIIeHHIO IPU TOMOIIY OOJITOB U IyCTOTENbIX AeprkaTereii. Pemaercs 3agauya 0 BO3SMOXXHOM
CHIDKCHHH KOd(PUIMEHTa KOHLCHTPALMH HAMIPSDKEHUIT ¢ y4eTOM TOJIMHBI TepMeTHKA. VIcronbp3yeTcs: Mozielb IyCTOTENOoro MInHApa (3anaya Jlame) npu pacyere JByMEpHOro
nojkperuienus. Mccieayercs BAMsSHUE TOJIMHBI TEPMETHKA U €0 JKECTKOCTH TIPU COSMHEHNH CTEKIIOAIEMEHTa C TOYEUHOH onopoit. [IpHBOASTCS YMCIOBbIE IPUMEPHI U TaOIMIIbI
IOJIy4EHHBIX PE3YJILTAaTOB.

KroueBrle cJ10Ba: KOHIEHTPALMS HANIPSXKEHUH, FepMETHK, CTEKIIOIEMEHT, TOUEUHAast Oropa.

B.3. KIMMEHKO, npod.,aeiicTB. 4. AKageMHuH cTPOUTEIbCTBAa YKpannbl (KueBckuil HallMOHANBHBIA YHHBEPCHTET CTPOMTENBCTBA H APXUTEKTYPbI)

NPEAJOXEHHUA 1O PACYETY CKATO-U3I'MBAEMbBIX U BHEHEHTPEHHO-CXKATBIX JEPEBSIHHBIX DJIEMEHTOB

B cxxaTo-n3rnbaemMbIx ¥ BHELCHTPEHHO-CKATBIX JIEMEHTAX IPOUCXO/SIT pasHble (u3mdeckue nporeccsl. [Ipeaokeno BMecTo 00IIero [uisi HUX METO/a pacyuera, MPHHITOr0 B HOpMax,
BBITIOJIHSATH OT/EIBbHBIE PAcYeThl TOYHBIMH METOIaMH. JlaHa OIleHKa pa3iIMyMs pacdyeTa 110 TOYHBIM METO/IaM M 110 HOpMaM.

KitioueBble ¢/10Ba: U3rub CO CHKATHEM, BHELICHTPEHHOE CHKATHe.

B.A. KOJIYYHOB, a.1.4., npo¢., SI.E. KOJTYUH, uuk. (I'ocynapcTBeHHbII yHUBEPCUTET — y4eOHO-HAYy4HO-TIPOU3BOACTBEHHBIH KoMIUIeKe, I.Ope)

K ONPEJAEJIEHUIO TIPUBEJAEHHOI'O MOAYJISI CABUT'A 30HbI KOHTAKTA COCTABHBIX )KEJIE3OBETOHHBIX 9JIEMEHTOB

TIpeuioxeHbl METOMKA ¥ aJIFOPUTM ONPE/ICICHHUS IIPUBEACHHOTO MOJLYJIS CIBUIa C y4ETOM CHJI 3aL[ETUICHUST MEXK LY JKeI1€300€TOHHBIMU 3JIEMEHTAMH, COSIMHEHHBIMU HEPEPBIBHBIM
TOATIIMBBIM KeJIe300€TOHHBIM ClI0eM. PacyeTHbIe 3aBHCHMOCTH Ga3UPYIOTCS Ha Pe3yJIbTaTax dKCIEPUMEHTAIBHBIX HCCIEIOBAHMIT CIICHAIBHBIX OTBITHBIX 00PA3II0B, MOJCIUPYIOLMINX
OCHOBHBIE THUIIBI IIBOB COIPSKEHUS COCTABHBIX ’KEIe300€TOHHBIX KOHCTPYKIIHH.

KuroueBbie ci10Ba: jxene300eTOHHbIE 3JIEMEHTbI, COCTABHOE CEYECHUE, DKCIIEPUMEHTAJIbHBIC UCCIICI0OBAHNUSA, l'lpl/lBeﬂeHHbIﬁ MOAYJIb CABUTA, CUJIbI 3aLCTIJICHUSA.

E.B. KOPEHEBA, 1.T.H., npod. (MOCKOBCKHIi rOCy/JapCTBEHHBII CTPOUTENIBLHBIN YHUBEPCUTET)

ITPOBJIEMBI PACYETA BECKOHEYHBIX U ITOJTYBECKOHEYHBIX IIJIUT, JIEXKALIUX HA OCHOBAHHH, B KOTOPOM UMEIOTCS KAPCTOBBIE IMOJIOCTH
Pa3pabaTbIBarOTCsl aHATMTHYECKUE METO/IBI pacyeTa (hyHIaMEHTHBIX IUINT, JICKAIIUX Ha OCHOBAaHNH, B KOTOPBIX UMEIOTCSI KAPCTOBBIC MOJIOCTH U POBAJIbl. PeLICHUS TOTyYCHBI B
LUINHAPUYECKHUX (yHKIHUSX; UCIIONB3YETCS METOA KoMIeHCHpyonmx Harpy3ok (MKH). PaccmarpuBaroTcest citydan, KOria OCHOBAHHE COACPIKHUT OHY MIIH HECKOJIBKO KapCTOBBIX
HOJIOCTEH. YUUTBIBACTCS TOT (HaKTOp, UTO B 30HAX, IPUMBIKAIOIINX K KAPCTOBBIM [IPOBAJIaM, PEAKTHBHOE JABJICHHE PACHIPE/IEICHO HepaBHOMEpHO. J[iist aHanu3a paboThl MOJOOHBIX IIIUT
MOCTPOEHO HECKOJIBKO MOJEIICH pacuera.

KroueBrie cJ10Ba: IUIMTHI, KAPCTOBBIE MOJIOCTH, aHAIUTHYECKHEe MeTo/bl, MKH.

A.C. MAPYTSIH, kana. TexH. HayK, fAou. (ITaturopckuii rocynapcTBeHHBIH TEXHONIOTHYECKHH YHUBEPCUTET)

CTBIKOBBIE BOJITOBBIE COEJUHEHUSA CTEPKHEBBIX DJIEMEHTOB C KOCbBIMHA ®JTAHUAMHU U UX PACUET

IIpuBeneHo HOBOE TEXHMYECKOE PEIICHHE MOHTAXKHBIX CTHIKOB METAJUTMYECKUX KOHCTPYKIMI B BHJIE OONTOBBIX COSIMHEHUI Ha KOCHIX (hiIaHIlax, pacloyoKeHHBIX o1 yritoM 30 rpaaycoB
OTHOCHTEJIEHO MPOJIOIBHBIX OCEH CTEP KHEBBIX HJICMEHTOB M CHA0)KEHHBIX OIIOPHBIMHU CTOJIMKaMH. B TaknXx cThIKax MPOAOJIbHBIC YCHIIUS, MPUXOsIInecs Ha (aHIbl, pacKJIaIbIBAIOTCS HA
HOpMAaJIbHbIC M KacaTeJIbHbIE (TaHTeHIIHAIbHBIC) cocTaBisitonre. HopmabHble cocTaBIsIOINE TIEPEAA0TCsl Ha OONTOBBIE KPEIUICHHMS, 8 KacaTelbHbIe — BOCHPHHUMAIOTCS OITOPHBIMH
crosmkamu. [Ipu 9TOM B KOCBIX (hraHiax GoJIThl HArPY>KEHBI B ZIBa pa3a MEHbIIE, YeM B IPSMbIX. CTHIKOBBIC COSANHEHHs 00J1aJal0T HEOOXOAUMBIM M JOCTATOYHBIM 3aIIaCOM HECYIEeH
CrocoOHOCTH, 00ECHEeYNBAIOT YMEHBIICHHE PACX0/la KOHCTPYKIIMOHHOTO MaTepuala 1 SBISIOTCS PABHOMPOUHBIMU CO CTBIKYEMBIMU CTEPIKHEBBIMH deMeHTaMu. IIpeuiokena
MpaKTHYECKas METO/IMKA pacuera TAKUX COSIHHEHHUI, TOATBEPKACHHAS HTOraMH IIPOOHOH (KOHTPOJIBHOM) CEpPHU NCCIICJOBAHUI ONBITHBIX 00PA310B.

KiioueBble €JI0BAa: MOHTA)KHBIC CTHIKM METAIUNIMYECKHX KOHCTPYKIIMH, GOJNITOBBIE KPEIUICHHsI, COEIMHEHNUs Ha (IIaHI[aX, KOChIe (pIIaHI[bl, OTIOPHBIC CTOJNKH, METOAMKA pacyeTa.

A.A. IOKPOBCKHM, n.1.1., npod. (II'YAC, r. [lensa)

OB YYETE KECTKOCTEM Y3JIOB B PACUETAX ®EPM C JIEMEHTAMM MAJION THBKOCTH

IIpennaraercst y4uTHIBaTh )KECTKOCTH Y3JIOB B pacyeTax (epM C dIIEeMEHTaMH MaJoi THOKOCTH, MPUBOJISIINX K CyliecTBeHHbIM n3MeHeHusiM HJIC 1o cpaBHEHUIO ¢ MIapHUPHBIM
COCINHECHHEM B Yy3JIaX. Ha TIpUMEpPE ITOKa3aHa H€O6XO,Z[I/IMOCTI> TaKoro ydJera.

KiioueBble ci10Ba: (epMbl, )KECTKHE y3/Ibl, HAIPSIKCHNUS, IEPEMEIICHHS.

B.M. BOHJAPEHKO, AT.H., npog., akajieMuK PAAMCH (MI"AKXuC) . .
YYET SHEPTETMYECKOHU U KOPPO3HOHHOU JTUCCUITAIIUA CUJIOBOI'O COITPOTUBJIEHUS ITPU ONEHKE YCTOUYUBOCTHU CTPOUTEJBHBIX KOHCTPYKIIUH.
BHELEHTPEHHOE CXATHE KEJE30BETOHHBIX KOJIOHH1



M3noxen MeTos OLleHKH yCTOﬁ'—IHBOCTH IUIs 0011Iero CJIy4dast BHCLIEHTPEHHO CKaTOro JKeJIe300€ TOHHOTO CTCPIKHA B HEJMHEHHOMI peonomqecxofx’l TIOCTAaHOBKE C YU4CTOM
JAUCCUIIALMU CUIIOBOI'O COIIPOTUBJICHUSA KOHCprKI.[I/II\;I 3a CYET MOTEPh SHEPIETUYECKOro NOTECHIHAIa OTIIOPHOCTH U KOPPO3UOHHBIX HOBpe}KZ[CHHﬁ.
KuroueBsbie ciioBa: CTPOUTEIILHBIC KOHCTPYKIIUH, yCTOﬁ'—II/lBOCTL, JKeJe300eTOHHBIE KOJIOHHBI, JUCCUTIALINA CUIIOBOTO COIPOTHUBIICHUS, BHCIICHTPEHHOE CIKAaTHUEC.

10.B.KJIOYKOB,a.1.H.,ipo¢., A.II.LHUKOJIAEB,A.T.H.,ipod., A.A.ITYBOBHUY,cT.npen. (Bosrorpajckas rocy1apcTBeHHas CeIbCKOX03SHCTBEHHAS aKaIeMHs1)

AHAJIN3 TEOMETPUYECKH HEJIMHENHOW OBOJIOYKH BPAIIIEHHSI HA OCHOBE MK3 C BAPHATUBHBIM ®OPMUPOBAHUEM MATPHUIIBI YIIPYTOCTH HA IIATE
HATPY KEHUSI

310)xeH anropuTM KOHEYHO-3JIEMEHTHOTO pacyera 000049eK BPAICHHS B TEOMETPHICCKU HETMHEHHOMN OCTAHOBKE C BapHATHBHBIM (JOPMHUPOBAHHEM MATPULIBI YIIPYTOCTH Ha I1are
Harpyxenus. Onpeznenen Haubosee 3GHEKTHBHBIH aITOPHTM IOTy4SHHS COOTHOLICHUI MEXy IIPUPALICHHAMI HAPsLHKeHUH 1 npupameHnsmu nedopmaunii. Ha mpumepe pacuera
LMIMHJPUYECKOI TaHEeIH, 3arPpy)KeHHO| B CepeIMHe MpoJieTa COCPeI0TOUEHHOH criloii P, moka3aHa 3 GeKTHBHOCTb aIropuT™Ma ¢ HCIOIb30BAHHEM IOTyY€HHOH MaTPHIIBI yHPYTOCTH.
KiroueBble cJ10Ba: reOMETPUYECKH HeMHeHas 000/109Ka BpallleH s, MaTpuua ynpyrocta, MKD.

K.ILISTAKPECTOBCKMUIL, k.1.1., 5.C.COKOJIOB?, k.1.1. (‘LIHUMCK um.B.A Kyuepenko, HUMKB um.A.A I'o3aesa, r.Mocksa)

BOITPOCHI HATIPSIAKEHHO-IE®@OPMUPOBAHHOI'O COCTOSIHUS OBIIMBOK PEBPUCTBIX MHOT'OT'PAHHBIX ITOKPHITHM U3 IPEBECAHBI

3no)xeHsl pe3yIbTaThl 9KCIEPUMEHTAIBHBIX U TEOPETUYECKHUX MCCIICIOBAHNI HANPSHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHHS OOLINBOK MIATPOBOTO MOKPBITUS U3 KIICEHOW JPEBECHHBI U
(haHepbl IPY HECHMMETPHYHBIX JUTUTENIBHO ACHCTBYIONMX Harpy3Kax. Vccneayercs 3akpuTndeckast paboTa pi MECTHOMN MOTepe YCTOHYMBOCTH OOIINBOK, KECTKO 3aKPEILUISIEMbIX K
pebpam. YHcIeHHO-9KCIePUMEHTAIBHBIM [IyTEM aHAIH3UPYETCs OTPBIBBI OOIIMBOK OT pebep MpH HANPSHKCHUSX CBUIa, MPEBBIIAONINX KPUTHIECKHE B 3—4 pa3a.

KiroueBblie ¢j10Ba: 11aTPOBOE MOKPBITHE, BOJIHOOOpa30BaHUE OOIIMBOK, JUArOHAIBHbIC M10J1 PACTSKEHUH, HANIPSHKEHHUs OTPbIBa OOIIMBOK OT pedep.

H.A. TPUTOPBEB, unx. (MANUT). PACYET KOHCTPYKIUI HA YJIAPHI JETSIIUAX IPEAMETOB TP IPOXO/IE TOPHAIO

TIpuBesieHbI pe3ybTaThl JMHAMUYECKOIO pacyera IIOJABECKU BUCSYEr0 MOCTa Ha yIapHOE BO3/CHCTBUE MIPEAMETOB, 3aXBaUYCHHBIX BOPOHKOM TOpHAI0. B kayecTBe yiapHOro Bo3AeiCTBUS
MPHHAT aBTOMOOMIIb Maccoii 168 T. CpaBHHBAIOTCS PE3y/IbTaThl pacyeTa pH 3arpyKEeHHU CUCTEMBI yIApPHOW HAarpy3Koi U COBMECTHBIM 3arpy)KEHHEM YIapHON U BETPOBOW HAarpy3KaMu OT
TopHa/o. OmpesiesieHa yjapHas CKOpOCTb MPEAMETa, CIIoCOOHas! BBI3BATh Pa3pylleHHE TOABECKU. B pe3ynbTare pacyeTa BBISSCHEHO, YTO IPH OOPBIBE OJHON HUTH MPOTPECCHPYIOLIMX
paspyuIeHuit Mocta He HacTymaeT. [IpoBepeHa CXOAMMOCTb PEe3yJIbTaToB 110 BPEMEHH M YHCITy pa3OHeHHI IOABECKH.

KiroueBble cjioBa: TOpHAO, BUCSYHIT MOCT, KOHTaKTHBIC 3a1a4H, IPOTPECCUPYIOMINE pa3pyLICHUS.

10.J1. PYTMAH, 1.T.1., npod., B.A. MEJIEIIIKO umnx. (CACY CI16.). IPUYUHBI KOJJEBAHUA MOCTA B BOJITOT'PAJIE

PaccMoTpeH HOBBII TOAXOA I ONIPEEICHHS a3pOYNPYTHX KoaebaHuii (CpbIBHOI (hIaTTep) ¢ IPUMEHEHNEM NPOrPaMMBbl BEIYHCINTENbHOI ruapoaunamuky ANSYS CFX npu
ucnonp3oBanun TexHonoruu Fluid Structure Interaction (FSI).

KuroueBble ciioBa: kosebanus Mocta B Bosrorpase, cpiBHO# uiatrep, aspoynpyrue konebanus, FSI.

0.A. MIOHOMAPESB, k.T.H., A.B. MUHACSIH, k.1.1. (IHUHUCK um. B.A. Kyuepenxko, r. Mocksa)

TMOBBIIIEHUE HAJEXXHOCTHU U ZII/[HAMI/I‘IECKOﬁ JKUBYUECTH YHUKAJIBHBIX OFBEKTOB B CEUCMOAKTHUBHBIX PAOHAX

PaccmoTpena MeToaMKa MOBBILICHNS HAISKHOCTH M IMHAMHYECKOH )KUBYYECTH YHUKAIBHBIX 00BEKTOB B CEHICMOAKTHBHBIX PailOHaX ITyTeM IPUMEHEHHUS [TAKETOB KOMILICKCHBIX CHCTEM
ceiicmoamoptusatopos (ITIKCC), komOnHaimonnsix BantoB-cBsizeil (IIKBC), kunematnueckux onop (KO), mogarmusbix npocioek(ITIT), ckomb3suux Gpynnamentos (CP), u ap. JaHHbie
CHCTEMBI IPH 3eMJICTPSICEHHN OCHAILICHbI MEXaHU3MaMHU yHPABJICHHUsS )KECTKOCTBIO, IUCCUITALIMEH M CeHCMUYECKUMH Harpy3KaMu, cpadaThIBaHUEM HEYNPYruX CTaJuil paboThl BILIOTH 10
Ppa3pyIIeHus POrpaMMHBIX JIeMeHTOB. [Ipu 9ToM obecreynBaeTcst JMHAMHYECKast )KUBYYECTh YHUKAIBHBIX 00BEKTOB.

KirroueBble ¢j10Ba: yHHKalIbHBIE OOBEKTHI B CEIICMOAKTUBHBIX PaiiOHaX, HAIEKHOCTD, JMHAMUYECKAs KUBYYECTh, CEHCMOAMOPTU3AaTOPbI, BAHTHI-CBSI3H.

P.II. MOUCEEHKO, a.1.H., npo¢., 1.A. BOTBEBA, un:k. (ToMcKuii rocy1apcTBEeHHBIIf apXUTEKTYPHO-CTPOUTEIBHBIIl YHUBEPCUTET)

ONTUMMBALHAS IPAMOYTOJIBHBIX PEBPUCTBIX IVIACTHH C 3ATAHHOM MEPBOM YACTOTOM COBCTBEHHBIX KOJIEBAHUM ITPU YIIPABJTEHUY BBICOTOM
PEBEP

TIpencrasnensl aBa aIrOpUTMa ONTHMH3AIUH IPSIMOYTOIbHBIX PEOPHCTHIX IIIACTHH, OCHOBAHHBIC HA UCIOJIH30BAaHHH OCOOBIX CBOIMCTB ONTHMAJIBHOCTH TIPU OTPAHUYCHHH 10 MIEPBOI
4acToTe COOCTBEHHBIX KoseOanuit. CHopMyTMpOBaHHBIC CBOMNCTBA ONTUMAIBHOCTH ITOTyIEHBI METOZOM HEONPEACICHHBIX MHOXKHTENEH Jlarpamka pHu BapbHPOBAaHHH BBICOTOM
nonepeyHoro ceuenus pedep. [Ipumep pacdera mokassiBaeT, YT0 06a aaropuT™Ma MO3BOJISIOT MOMYYUTh OAUH M TOT )K€ ONTHMAJIBHBIN MPOEKT C BBICOKOW CTEIMEHBI0 IKOHOMU U MaTepHaa.
KirroueBble cj10Ba: miacTuHa, pebpo, 4acToTa, CBOMCTBO ONTUMAILHOCTH, UTEPALIMS.

HM.BEJSIKOB,1.1.1., ILJI.OJECCKHIL,A.T.0., MA.TYKOBA k.11, B.C.HETJINH,k.T.0. ({HAMCK um.B.A Kyuepetixo)

AKTYAJIN3UPOBAHHAS PEJAKIUS CHUII 11-23-81* «CTAJIBHBIE KOHCTPYKIIUW» — CII 16.13330.2011

Paspa6orannsie B 1978-1980 rr. CHullI 11-23-81 «CranbHble KoHCTpYKIMW» BBeeHbI B aeiictBue 01.01.1982 r. Ha ocHoBe onbita npumenennst CHull 11-23-81, ucnonb3oBanus
pesynbTaToB HUP, 0Te4ecTBEHHOr0 1 3apyOe:KHOTO OIBITA IPOSKTUPOBAHUS U PE3y/IbTATOB HAYYHO-TEXHUYECKOTO COTPYAHHYECTBA C 3apyOeKHBIMU CTPAHAMH, a TAKXKE B CBA3H C
PAaCLIMPEHHEM CTPOHUTENBHBIX PabOT 10 PEKOHCTPYKIIMH HPEANPHUITHI, 30aHui 1 coopykeHuit paspaboransl u3meHenus: kK CHull 11-23-81, koropsie B 1987 r. Buecenst B CHull 11-23-81*.
B 2005 r. 611 TOArOTOBIICH M BBeJCH B jeiicTBre cBox mpasui CIT 53-102-2004 (nipu aeiicryromem CHull 11-23-81* He sBistoruiicst 00s13aTeIbHBIM JOKYMEHTOM), B KOTOPBIH ObLI
BKJIFOUCH 3HAUMTEIIbHBIH Psii HOBBIX TPeOOBaHMI U pekoMeHaaLuit: BHeapeHsl HoBble 'OCTSI; pa3paboTaHa HOBast METOJMKA BBIOOPA CTAICH; MTOBBIIICHBI PACYETHBIC CONPOTUBIICHHS
(byHIaMEHTHBIX OOJITOB; JUIsL ONPEACICHHS TAPAMETPOB U BBIYUCICHUS KOI(Q(DUIHEHTOB YCTOHYHBOCTH TIPH LICHTPAJILHOM CKAaTHH MPETIOKEHBI HOBBIE (YOPMBI TaOIIHIL C y4ETOM
0003HaYCHNIi THITOB CeUCHHUIT (B COOTBETCTBUHM C NPUHATHIMU B EBpokozie 3); npuBe/ieHa kiaccudUKalys CeUeHNH B 3aBUCHMOCTH OT HAalPSHKEHHO-Ae()OPMUPOBAHHOTO COCTOSHHS;
BBE/ICHBI HOBBIC TPEOOBAHHS [0 pacyeTy OHCTaIbHBIX 0aJIOK U OAJIOK KPAHOBBIX ITYTEH; YyTOYHEHBI HEKOTOPBIE MOJI0XKEHHS MO PACUETY CTEPIKHEH, 10 ONPEIEICHHUIO PACYETHBIX JUINH;
NPUBEJIEHA HOBAs METOJMKA PACUETa Ha MPOYHOCTb C YYETOM XPYIIKOrO Pa3pyIleHHs; yCOBEPLUICHCTBOBAHbI TPEOOBAHNUS 110 PACUETY U KOHCTPYUPOBAHHUIO COCAMHEHUH U 11O
HMPOEKTHPOBAHHIO KOHCTPYKIMH MPU PEKOHCTPYKIMH 1 MHOroe apyroe. Axryanusanus CHull 11-23-81* «CranbHble KOHCTPYKIMU. HOpMBI IPOEKTHPOBaHMS» NOTpeOOBaIach B CBSI3M C
HOBBIMH Pa3pabOTKaMu B 00J1aCTH NPOSKTHPOBAHUS CTAIBHBIX KOHCTPYKIINH 32 MCTEKIINii TepHo1, BKIIOYeHHbIMU B CBOJI IPABHJI M HE OTpaXkeHHbIMU B JeiicTBytomem CHull 11-23-81%*.
TIepecmotp CHuII 11-23-81* «CrasnbHble KOHCTPYKIMI) B Ka4eCTBe Jl0Ka3aTeNbHOi 0a3bl PenepanbHoro 3akona ot 30 nexadps 2009r. Ne 384-D3 «Texuuueckuii perjiiaMeHr o
0€30MacHOCTH 31aHUIT U COOPYKEHUIH» ABJIAETCS IPHOPUTETHBIM HAIIPABJIEHUEM TIPOrPAMMBI Pa3pabOTKM CTPOUTENBHBIX HOPM U NPABUII B 001ACTH NIPOEKTUPOBAHHS, CTPOUTENCTBA U
SKCILIyaTalluy 31aHui U coopykeHuil no Munperuony Pd.

KunroueBsble ci10Ba: crajibHbIe CTPOHUTEIIbHBIE KOHCTPYKIIHH, PACUCTHBIC XapaKTEPHUCTHKNA MaTEPHAJIOB U COCHHHCHHﬁ, COCAUHCHUS, yCTOﬁ'—[HBOCTB, TIPOYHOCTb, KOaCl)Cl)HL[HeHTLI, Y37bI, CTEPKHHU.

ABSTRACTS

UDC 539.3:620.173:624.078.661.1. Belovitskiy E.M., Slesarenko 1.B., Zhukov V.A., Gorohova I.S., Mamatyuk A.A. Influence of a sealant thickness on stress concentration factor by junction of a
glass element with a point support

The author estimates influence of the sealant thickness on concentration factors of radial and hoop stresses in the glass element by its junction with a steel holder of the point support under an
axisymmetric deformation. It is shown that for solid holder concentration of radial stresses around round holes in glass can reach value of 1,73. For a hollow holder rigidity value is approximate to
optimal value. Presence of matelassures (sealant, compound) with low value of elasticity module results in decrease of radial stresses even if the sealant thickness is 0,1 cm but hoop stresses are
increasing. Key words: stresses concentration, sealant, glass element, point support.

UDC 624.011. Klimenko V.Z. Suggestions for a calculation of compression-flexural and eccentric-compressed wood elements
Various physical these phenomenons are occurred in wood elements under compression with bend. The author suggests to calculate phenomenons by appropriate methods.
Key words: bend with compression, eccentric compression.

UDC 620.175.22. Kolchunov V.I., Kolchin Y.E. To definition of the reduced shift module of contact zone in reinforced concrete elements of a compound section

The technique and algorithm for definition of the reduced shift module taking into account the adhesion forces between reinforced concrete elements connected by a continuous pliable reinforced
concrete layer are offered. Calculated dependences are based on the results of experimental researches of special test samples, modeling the main types of conjugation seams in concrete structures of a
compound section.

Key words: reinforced concrete elements, compound section, experimental researches, reduced shift module, adhesion forces.

UDC 624.073. Koreneva E.B. Calculation problems of infinite and half-infinite plates lying on a foundation having embuts

The author develops analytical methods for the calculation of foundation plates lying on the foundation having embuts and gaps. Solutions are received in the form of Bessel functions. The method of
compensating loads is used. The author considers cases when foundation contains one or several embuts. The author also takes into account that reaction pressure is allocated nonuniformly in zones
adjoining to embuts. Several calculation models are made for work analysis of similar plates.

Key words: plates, embuts, analytical methods, method of compensating loads.

UDC 621.643.412.00124(031). Marutyan A.S. Butt bolted joints of cane elements with oblique flanges and their calculation

The paper presents new technical solution for erection joints of metal structures in the form of bolted joints with oblique flanges placed on- the-mitre of 30 degree relative to longitudinal axises of cane
elements and supplied with supporting tables. In such joints flanges longitudinal stresses are opened out on normal and tangent components. The normal components are passed on bolt fixtures but the
tangent components are received by the supporting tables. Moreover bolts are loaded two times less in oblique flanges than in straight ones. The butt joints have necessary and sufficient reserve of
bearing capacity, provide consumption decrease of structural material and they are full<strength by joining with abutting cane elements.

Keywords: erection joints of metal structures, bolt fixtures, joining s on flanges, oblique flanges, supporting tables.

UDC 624.04:539:519.6. Pokrovskiy A.A. Accounting of joints rigidities in frames calculation with elements with low flexibility



The author suggests to take into account joints rigidity in frames calculation with elements with low flexibility which lead to essential changes of stress-deformed state as compared with articulation in
joints. The example demonstrates necessity of such accounting.
Key words: frames, rigid joints, stresses, movements.

UDC 539.3. Klochkov Yu.V., Nikolaev A.P. Shybovich A.A. Analysis of a geometrically non-linear shell of revolution on basis of finite element method with variative formation of a matrix of
elasticity on loading pitch

The paper deals with algorithm of finite element calculation of shells of revolution in the form of geometrically non-linear definition with variative formation of the matrix of elasticity on loading pitch.
The paper presents the most effective algorithm to obtain relations between increments of stresses and deformations. The algorithm efficiency is shown on the example of calculation of a cylindrical
panel loaded by concentrated force P in the middle of a span by obtained the matrix of elasticity.

Key words: geometrically non-linear shell of revolution, matrix of elasticity, finite element method.

UDC 624.074.433.042.8. Bondarenko V.M. Accounting of energy and corrosive dissipation of force resistance for a stability estimation of building structures. Eccentric compression of
ferroconcrete columns

The paper presents method for the stability estimation for general case of eccentric-compressed ferroconcrete bar in the form of a non-linear rheological definition. The method also takes into account the
dissipation of structures force resistance at the expense of loss of power of support and corrosive damages.

Key words: building structures, stability, ferroconcrete columns, dissipation of force resistance, eccentric compression.

UDC 624.012.04. Pyatikrestovskiy K.P., Sokolov B.S. Problems of mode of deformation of boardings of ribbed polyhedral covers made of wood

The paper presents results of experimental and theoretical researches of mode of deformation of the boardings of tent- shaped cover. The boardings are made of glued wood and plywood and have
asymmetrical continuous loads. The authors research overcritical work under local stability loss of the boardings inflexibly fastened to ribs. The authors use numerical and experimental way to analyse
cleavages of boardings from ribs under sharing stresses which are 3<4 times larger than critical values.

Key words: tent-shaped cover, boardings wave making, diagonal fields of stretches, cleavage stress of boardings from ribs.

UDC 624.04:551.515.3:004.9. Grigor’ev N.A. Structures calculation under impacts of flying objects by tornado

The article presents the numerical results of the calculation of suspension bridge resistance to the impact of objects captured by a tornado funnel. The car with weight of 1.8 tons is accepted as shock
influence. The results of the calculation system for shock impact on the combined effects of shock and wind loads from the tornado are compared. Shock speed is defined for the subject which is capable
to cause suspension destruction. As a result of calculation it is found out that in case destruct 1 suspension bracket there will be no progressing destructions. The convergence of results on time and
number of partitions of the suspension is checked.

Key words: tornado, suspension bridge, Hertzain problems, progressive damages.

UDC 624.042.41. Rutman Yu.L., Meleshko V.A. Causes of bridge vibrations in VVolgograd
The paper considers new reproach for determination of aeroelastic vibrations (stall flutter) by program of calculating hydrodynamics ANSYS CFX with usage of Fluid Structure Interaction (FSI)
technology. Key words: bridge vibrations in Volgograd, stall flutter, aeroelastic vibrations, FSI.

UDC 624.042. Ponomarev O.1., Minasyan A.V. Increasing of reliability and dynamical survivability of unique objects in areas with seismic activity

The paper considers method for increasing of reliability and dynamical survivability of unique objects in areas with seismic activity with usage of blocks of complex systems of seismic shock absorbers,
combinational backstaies-bonds, kinematical supports, pliable interlayers, sliding foundations ets. In case of an earthquake these systems are equipped with control mechanism of rigity, dissipation and
seismic loads, triggerring of nonelastic stages of work up to destruction of program controlling elements. At the same time dynamical survivability of unique objects is provided.

Key words: unique objects in areas with seismic activity, reliability, dynamical survivability, seismic shock absorbers.

UDC 624.045. Moisejenko R.P., Botjeva I.A. Optimum design of rectangular ribbed plates with specified first natural frequency by rib’s heights

The paper presents two algorithms for optimization of rectangular ribbed plates with specified first natural frequency. The algorithms are based on using of special optimum properties. Optimum
properties are deduced on the basis of Lagrange multiplier method. Rib’s heights are direction variables. The calculation example demonstrates a coincidence of optimum results.

Key words: plate, rib, frequency, optimum property, iteration.
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A.A.HOKPOBCKI/Iﬁ,n.T.H.,npoq). (IIC'YAC, Ten3a).

O METOJIE NEPEMEIIEHUH B MK C OTAEJEHUEM CMEIIEHUI TBEPJIOI'O TEJIA

TIpennaraercs pacyeTHast cxema 3JIEeMEHTa C 3aKpPEIJICHHEM €ro JIMHEHHBIMU CBS3SIMH B Y3J1aX OT CMELIEHUH TBEPOro Tena, MPUIOKEHUEM KHHEMAaTHUYECKUX TPaHHYHbIX
YCIIOBUIA, CBSI3aHHBIX C Ae(OopManisIMH, MECTHBIX BO3JeicTBHI 1 qedopmarnmii. [Ipu Takoil pacueTHON cXeMe COCTaBISIOTCS M ypaBHEHHUS PAaBHOBECHS, H YPaBHEHHS
coBMecTHOCTH. [Ipy cMeIeHnsAX 371eMEHTa COM3MEPUMBIX C €ro pa3MepaMH HaJI0 NEePEXOAUTh K HETMHEHHBIM F€OMETPUYECKUM ypaBHEHUsIM. MeToInKa pacuera
MPOIEMOHCTPUPOBAHA Ha TpUMepe (HepMBI C IIAPHUPHBIMHU Y3JIAMU.

KiioueBsle cioBa: METOI HCpCMCH_[CHPIﬁ, CMEIIECHUS TBEPAOTO TEJIa, HAMPSIKEHUSA, ,ElBCl)OpMaLlI/Il/I, KOHEYHBIN 3JIEMEHT.

A.C. JOPOTI'AH, k.T.H. ([labHEBOCTOUHBINH TOCYAapCTBEHHBIN YHUBEPCUTET ITyTeH cooOmIeHus, I.XabapoBCcK)

PACITIOPHBIE BUCSTYUME MOCTBI HOBBIIEHHOM )KECTKOCTH

TIpemiokeHsl CXeMbI BUCSIYMX MOCTOB HOBBIIICHHOH )KECTKOCTH H IaeTCsl aHAIN3 UX CTaTHIecKol paboThl. Mcnomnb3yercs nporpamma «MHTI1», 0CHOBaHHAsI HA METOZIE
TPaHUYHBIX UHTETPANBHBIX ypaBHeHui (MI'MY) uis Ganku, NOAKPEIUICHHON KPUBOIMHEHHBIMU KaOeIIMU.

KawueBble cioBa: Bucsuue Moctsl, MUY,

C.B. BAKYIIEB, a.1.H., npod. (IITACY, r. ITen3sa)

K BOITPOCY O ®OPMUPOBAHUU OJHOMEPHBIX BOJIH CUJIBHOI'O PA3PBIBA B CIIVIOIIHBIX CPEJIAX

PaccmatpuBaroTcest BOrpocsl (JOpMHPOBaHHUS OTHOMEPHBIX INIOCKUX BOJH CHIIBHOTO Pa3phiBa B CIUIOLIHBIX Cpeiax NPH HEMPEPHIBHOM BO3PACTAHUH OT HYJIsI BHEIIHETO
Bo3eiicTBHs. KpuBbIe 00bEMHOT0 U CABUTOBOTO 1e)OPMHUPOBAHHS alIPOKCUMHUPYIOTCS OMIMHEHHBIMU nuarpamMMmamu. ITokasano, 4to ¢popMUpoBaHHE BHYTPH MaccHBa
OJTHOMEPHOH IIJIOCKO# yJJapHOH BOJIHBI P HENPEPHIBHOM BO3PACTAHUH OT HYJISI BHEUIHEH HATPY3KU CYLIECTBEHHBIM 00pa30M 3aBUCUT U OT OOBEMHBIX, H OT CIABUTOBBIX
nedopmarmii.

KirroueBble ciioBa: ogHoMepHas nedopmanus, OuinHeiHbIe AuarpaMMsel 1eOpMUPOBaHNS, YAAPHBIC BOJIHBI.

C.B.BOCAKOB,1.T.H.,ipod. (BHTY, r.MuHck).

K PACIIMPEHMIO BO3MOKHOCTEMA SHEPTETUYECKOIO METOJIA B IMHAMUKE BAJIOK

PaccmaTprBaeTcst BO3SMOXKHOCTD YBEIMYCHHUSI TOYHOCTH MeToAa PUTIa IpH onpeesieHnH 4YacTOT COOCTBEHHBIX KoJieOaHHi 6aIoK ¢ OJJHON U HECKOJIBKHUMH CTEIICHSIMU CBOOOIBI.
YcranaBiauBaercs (haKT NOTYyYECHHSI TOYHOTO PELICHHS B CIydae CHCTEMbI C OJIHOM CTEeNEeHb0 CBOOO b [IpHBOIUTCS MpUMeEp pacueTa Ui KOHCOIbHOM OaJIKu ¢ IByMs
creneHsamMu cBobosl. O6cyxaaercs npodiemMa MoayYeHHs PELICHUs B ciTydae Oaki U3 HH3UUECKU HEMMHEHHOT0 MaTepHaa ¢ OJHOU CTENEHbI0 CBOOOIbI.

KioueBble cjioBa: GB.J'IKB., d)I/[BI/I‘IeCKaSI HCJ'II/IHEﬁHOCTB, MCTOX PI/ITH&, COOCTBEHHBIE YacCTOTBI, JHEPIUs z[ecbopMauHi[, CTCIICHb CBOGOJ:[I:I.



I.B. IEACI/IJII)KOB, A.T.H., npod., 3.B. BYHKO, k.1.1., 1on. (PocToBcKkmit TrOCY/apCTBCHHBIN CTPOUTEIbHBII YHHBEPCHTET)

JBOUCTBEHHASI ®OPMYJIUPOBKA 3AJAY JTUHAMUKHA COOPYKEHUN

Ha ocHoBanun PaBHOCHJIBHBIX (3KBI/IBaJ'I€HTHI>IX) YpaBHEHUAM KOJIe€0aHHMH CHCTEMBI C N CTENEHAMH CBOﬁOZ[BI npeo6pa3013a1—[1/1ﬁ ypaBHeHPIi’I JBUXKXCHHUS CUCTEM C KOHCYHBIM
YHCJIOM CTCTIICHEH CBO6OZ[LI q)OpMyJ'H/Ipy}OTCﬂ JIBOMCTBEHHBIC 3aKOHBI MeXaHUKH [ amuies — HL}OTOHa, AJITOPUTMBI METOAA I'NIaBHBIX KOOPJAUWHAT, METOAOB IIPAMOIO
HUHTETPUPOBAHUS YPAaBHCHUS IBUIKCHUS. HCHOHBBy}OTCﬂ PEKYPPEHTHBIC 3aBUCUMOCTH NIPAMOI'0 METOAa CHUJI AUHAMUKA COOpy)KCHPII‘;I JJIA UCKITFOYCHU A HeO6XOI[I/IMOCTI/I
paclICIUICHUA UCXOAHBIX CUCTEM HI/I(I)(I)CPGHLII/IS_HI)HBIX ypaBHCHPIﬁ, UHTCIPUPOBAHUC BEACTCA C INOCTOAHHBIM BPEMCHHBIM LIAroM st BCEX q)OpM kojcOanuid. B crarbe BIICPBBIC
copMyTUPOBaH METOJ CHJI AUHAMUKH COOPYIKCHHIL.

KiiroueBble cJ10Ba: ypaBHEHHs ABIKCHUS, METOJ] CHJI TUHAMUKH COOPYKEHH.

10.C. KPYTHM, kanj.gus.mat.nayk, aou. (Onecckas rocy/lapcTBeHHAs aKaJeMUs CTPOUTENBCTBA U APXHTEKTYPbI, YKpaHHa)

MPOJIOJIHBIE KOJIEBAHMS HEOJHOPOJTHOI'O MPSIMOT'O CTEPKHSI IEPEMEHHOT'O CEYEHMS C HEITPEPBIBHO PACTIPEIEJTEHHOM MACCOM (nponoskenue)
Pemrena 3agaga o CBOOOAHBIX MPOAOIBHBIX KOJIEOAHUIX CTEPIKHS A CITydasi, KOraa Kod(G(GUIUEHT yIPYTroCTH U MOrOHHAS Macca MPEICTaBIIIOT COO0H IPOU3BOIbHEIE
HeTpepbIBHbIC (YHKIMH. [IpeanaraeTcs METOA OTBHICKAHUSI 9aCTOT H COOCTBEHHBIX (JOPM IPOJOIBHBIX KOJICOAHHI IS IPOU3BOIFHOTO HEOIHOPOAHOTO MPSIMOTO CTEPIKHS
TIEPEMEHHOTO TONEPEYHOro CEYSHUs ¢ IPOU3BOJILHOI HENPEPHIBHO PacIpeieNeHHON Maccoil. B kauecTBe npumepa ucciieoBanbl cBOOOIHbIE KOeOaHNs KOHCOJIBHOIO KJIMHA.
KiioueBble cj10Ba: CTEpPiKEHb, IPOJIOJIbHbIC KOJNeOaHNUsI, YaCTOTHOE YpaBHEHHE, K03 PULeHTbI KoebaHuil, yactota Kojebanuii, coocTBeHHast Gopma KoieGaHni, KOHCOJIBHBIH KIUH.

B.JI. XAPJIAHOB, a.1.H. (BonrI’ACY, r. Bonrorpan).

KOJIEBAHUS YIIPYTUX CUCTEM C U3SMEHSIIOLIENCS MACCOI

B nponecce BO3AEHCTBIS Ha COOPYXEHHE TUHAMUYECKON HArPY3KH BO3MOXKHO H3MEHEHHE MACChl, CBI3aHHOE ¢ OOPYIICHHEM OrpaXkIaloNIUX KOHCTPYKIIHIL, TepeMelieHueM
TO/IBHYKHON HArpy3KH, AEHCTBHEM yNapHBIX Harpy3ok. PaccmatpuBaercs BiIMsiHEE H3MECHEHHUS MAacChl Ha aMILTUTY/Ly KOJICOAaHUH YIPYTHX CHCTEM B IIPOLIECCE AMHAMHYECKOTO
BO3/I€HCTBUS. YMEHBILEHNUE MACChl B IIPOLIECCE BO3JEHCTBUS, KK PABUIIO, IPUBOJUT K YBEINUEHHIO aMIUTUTYbI KOJICOAHUH yIIPYTrOi CUCTEMBI.

KuroueBbie ciioBa: YPaBHECHHUE ABUKCHUSA, U3MEHAIOLIAACSH Macca, IIPSAMbIC METOAbl HHTETPUPOBAHUA.

A.C. JEXTSPD, a.1.1., npod. (HamuonaneHeIi TpaHCIOPTHLIN yHUBEpCHTET, I.Kies)

MPOEKTUPOBAHME U DKCILTYATALMA KPYTJION IJIACTUHBI B ATPECCUBHOI CPEJIE

PaccMOTpeHBI apHUPHO ONEPTHIe O KOHTYPY KPYTUIble ITaCTHHBI CTYIICHIaTO-IIePEMEHHOH TOJIIHHBL, SKCILTyaTUPYIONHECcs B arpecCuBHON cpeie. CHIDKEHHE UX Hecymei
CIIOCOOHOCTH BO BPEMEHH CBS3aHO C YMCHBIICHHEM TOJIIIMHBI BCICACTBHE KOppo3uu. Tpebyercs obecriednTh HEOOXOMMMYIO HECYIIYIO CIIOCOOHOCTD B TEYEHUE 33IaHHOTO
nepuofa. 715 5Toro miaHUpPyroTCcs peMOHThl. OTBICKUBAIOTCS HAWITYUIINE BPEMsI IPOBEAEHUS] PEMOHTOB M UX 00BEMBI /ISl TOTO, YTOOB! YMEHBIIHTH IKCILTyaTallHOHHbBIE
3aTparThbl.

KinoueBble ¢/10Ba: HeCylas ClIOCOOHOCTD, arpeCCUBHAs CpeJia, JAErpajialius, ONTUMaIbHas KCILTyaTalys.

A.C. MAPYTSIH, k.1.H., nou. (IlaTuropckuii rocy1apcTBEeHHBIH TeXHOJIOTHYECKHI YHUBEPCUTET)

CTBIKOBBIE CBAPHBIE COEJUHEHUA CTEPKHEBBIX 3JIEMEHTOB C ITPOJOJIbHBIMU ITPOPE3SIMHU U UX PACUET

IIpuBeneHo HOBOE TEXHUUECKOE PEIICHHE 3aBOACKUX M MOHTAXKHBIX CTHIKOB METANINUECKUX KOHCTPYKIIHII B BU/IE CBAPHBIX COSIMHEHHH Ha IIPOJOJIBHEIX IPOPE3SIX,
PACIIOJIOKEHHBIX B CTEHKAX CTEPIKHEBBIX JJIEMEHTOB U3 OTKPBITHIX (HE3aMKHYTHIX) H TPyOUaThIX (3aMKHYTBIX) Ipoduiiei. CTHIKOBBIE COSTHHEHHS 001a1al0T HEOOXOAUMBIM U
JIOCTaTOYHBIM 3aI1acOM HecCyIIel CIIOCOOHOCTH, 00eCIeYnBalOT YMEHBIICHUE TPYJOEMKOCTH H3TOTOBJICHUS U MOHTaXa, CHIDKEHHE PacXofia KOHCTPYKIIMOHHOIO MaTepraa 1
SIBJIIIOTCSI PABHOIIPOYHBIMY CO CTBIKYEeMBIMH CTEPXKHEBBIMH 3JIEMEHTaMH. ANpoOHpOBaHa TEXHOJIOTHS H3TOTOBIICHHS H MOHTaXa ¢ KOMIIEHCalUel BCeX HeTOUHOCTEH
(norpewHocreit). [IpeanoskeHa npakTHYecKash METOIMKA PacyeTa TaKMX COCAMHEHUH, TOATBEPKICHHAS UTOrAMU KOHTPOJIbHBIX UCIIBITAHUI CEPUU OIBITHBIX 00pa31oB.
KuoueBblie cioBa: 3aBOJCKHAEC U MOHTAXXHbIC CThIKU METATNIMYECKUX KOHCprK]_lMﬁ, CBapHbIC COCANHEHMSI, COCAUHEHUS HA IIPOJAOJIbHBIX IPOPE3AX, TEXHOJIOI'UsA U3rOTOBJICHHA U MOHTa)XKa, METOAUKa
pacuera.

K.K. HEXKIAHOB, 1.1.H., npod., 3aci. u300p. Poccun, U.H. TAPBKHH, unx. (IIIYAC, r. ITen3za)

CIIOCOB ITPOKATA JIBYTABPOBOI'O ITIPO®WJISI CEUEHMSI N3 HU3KOJETMPOBAHHOM CTAJIA

B crarse npeanaraercs METOA COBEPIICHCTBOBAHUS TOPSYEKATAHBIX BYTABPOBBIX MPOQHUIICH MyTeM 3HAYUTEIHHOIO CHIKCHHS MATEPHATIOEMKOCTH C MMOMOIIBIO ONTHMATIEHOTO
pacrpe/ielieHns] MeTalIa 10 CEUeHHUI0 OalloK.

KiioueBsble ciioBa: 63..]'11(3, OINTUMMU3ALUA CEYCHUSA, CHUKEHHE MAaTEPHUATIOEMKOCTH, MMOBBILLICHUE JKECTKOCTH IIPU usrude.

10.B. KPACHOUEKOB, a.1.1., npo¢., M.ILYKPAUHIEB, un:k. (Cubupckas rocyaapcTBeHHasi aBTOMOOHILHO-10poskHast akagemust, Cu6AJIN)

OCOBEHHOCTH B3AUMOJIEMCTBUS CTAJIBHBIX ®EPM C JKEJIE30BETOHHBIM PEBPUCTBIM HACTHJIOM B IIOKPHITHSAX 3IAHUAM

TIpuBeeHbI pe3yabTaThl UCCIIEA0BAHKS KOHCTPYKTUBHOM CHCTEMBI TIOKPBITHS U3 CTAJIBHBIX ()ePM C YUETOM BIIMSIHUS COOPHOTO JKeNIe300€TOHHOrO peOpUCTOro HACTUIIA.
:‘)CI)(iJeKTHBHOCTB COBMECTHOIT pa6OTBI HECYIIUX 3JIEMECHTOB IIOKPBITHUS HAIIUIO IIOATBEPKACHUEC TIPU o6cne1{03al—mn 3IaHUA T3LI KOMHBIOTCpHOC MOJCINPOBaHUE
HpOCTpaHCTBeHHOﬁ CHUCTEMbBI ITIOKPBITHS ITO3BOJIHUIIO BBIABUTE MEXaHU3M B3aPIMOZ[eI>’ICTBI/I$I DJIEMEHTOB W BIIMSHUE PA3JIMYHBIX (baKTOpOB Ha niepepacnpeacICHUE COKUMAIOIUX
ycunuii B peOpUCTBIX IUIMTAX U MAHENX BepXHero nosca depmbl. s perenus 3a1a4n yCTOWYMBOCTH CKATOTO 1OsICA MTOKPBITHS IPUMEHEHA pacyeTHasi MOJIENb B BHJIE
CTEPIKHSA COCTAaBHOT'O CEUCHUSI C aGCOHIOTHO KECTKUMH NOIIEPEYHBIMU CBA3SIMH, KOTOPBLIMHU ABJIIOTCS pe6pa TIJTUT, COCTUHCHHBIC CBapKOﬁ C (pepMaMI/I.

Ki1ioueBble ¢J10Ba: KOHCTPYKTHBHAS CHCTEMa, OKPBITUE, CTaIbHbIE (hepMbI, xKene300eToHHas peOpucTast IIMTa, COBMECTHas paboTa, MEXaHU3M B3aUMOICHCTBHS, HALIPSDKEHHS], yCTOHYHBOCTD,
neopMali, COCTaBHOI CTEPKEHb.

A.N.CAIIO)KHHUKOB, noktop duiocod., npod., K.J.AKCYBAEB, k.1.H., Jo1. (ACTpaXxaHCKHUIl HHXKEHEPHO-CTPOUTEIIBHBIN HHCTHTYT)

METO/JIMKA OMNPEJEJEHUS CEHCMUYECKOW HATPY3KU HA 3[IAHUS U COOPY)KEHUSA B ®YHIAMEHTAJIBHBIX ®YHKIUAX

OcyIecTBIEHO pelleHNe 3a1a4d B (pyHAaMEHTATBHBIX (QYHKIHSX, 9TO TIO3BOIMIIO MTOTYIHTh OXHOTUITHBIE PENICHUS UIsl CMEIIEHUH, CKOpocTeil U yCKOpEHHUIT OCHIILIATOpa, YeM
YIPOCTUTDH aHAJIN3 €T0 MMOBEACHUS U ONPEACIUTD CTENECHb BIMSHUS Ha BEJIMYNHY CEHCMUYECKON Harpy3KH COOCTBEHHBIX  COOCTBEHHBIX COIYTCTBYIOIINX KOJIeOaHUU 1 (a3bl
BO3JICHCTBHS.

KiroueBble cj10Ba: oCLMLIATOP, KoIeOaHus, 3aTyXxaHue konebanuii, hyHaameHTanbHble QYHKIHH, IPOCTOTA M HATJIAAHOCTD PEIICHHS, aHAIN3 [TOBEACHNUS OCLUILISATOPA.

A.C. 3AJIECOB, a.1.H., npod., A.A. TAIMAHWUH, unx. (HUWXB, r. Mocksa)

PACYET ITPOYHOCTMH XKEJIE3OBETOHHBIX BAJIOK C UCITOJIb30OBAHUEM OB BEMHBIX KOHEYHBIX 9JIEMEHTOB B PASBBUTHE HOPM 11O IPOEKTUPOBAHUIO
JKEJIE30BETOHHBIX KOHCTPYKIUMI

PaccMoTpeHBI METOIMKH pacyeTa xkene300eToHHbIX 6anok Ha jeiictBue nonepedHsrx cui o CIT, EN, ACI. BrimnonHeH cpaBHUTENBHBIN aHAM3 JaHHBIX METOIHUK H
PaccMOTPEHBI MX HEOCTATKH B CPABHEHUH C YHHBEPCATLHON METOJIMKOM pacyeTa 6aJloK ¢ HCTONb30BaHNEM 00BEMHBIX KOHEUHBIX d71eMeHToB. [Ipennaraercs yrounenue
metonuku CIT B yacTu orpaHuyeHus HeCylei crtocoOHOCTH OaloK P MaJBIX MPOJIETax cpesa.

KuroueBbie c10Ba: jxele300eTOHHbBIE 63.7'[[(1/[, pacdeT Ha nelicTBue TIONEPEYHBIX CUJI, HAKIIOHHOE CEYCHUE, METO/] KOHEYHBIX 3JIEMEHTOB, solid65.

H.A. LUTIMA, unzk. (C.-[lerepOyprekuii rocyaapcTBeHHblii ropubiii nuctutyt um. [.B. [Inexanosa )

CTPYWHO-BYPOBASI TEXHOJIOTHSI 3AKPEILIEHUS TPYHTOB U IMEPCIEKTUBBI EE PA3BUTHS B CTPOMTEJILHOM JIEJIE

OpHUM M3 BUJIOB YKPEIUICHHS TPYHTOB M HauOoJIee MePCIeKTHBHBIM SIBISETCS TEXHOJIOTH CTpyitHOU nemenTtanuu (Jet Grouting). B HacTosieit pabore npeacraBieHbl
pe3yIbTaThl aHAM3a JAHHOTO METO/Ia U COIOCTABIICHUS C APYTHMH T€XHOIOTHAMH.

KiioueBsle cioBa: TPYHTOLIEMEHT, CBau, IEMCHTALINA.

ABSTRACTS

UDC 624.04:539:519.6. A.A. Pokrovskiy. The displacement method within a framework of finite element method with the exception of solid body shifts

The paper presents design model for element fixed from solid body shifts by element’s linear bonds in junctions with application of kinematic boundary conditions related to deformations, local actions
and deformations. Equilibrium and compatibility equations are worked out under this design model. If element shifts are commensurate with its dimensions it is necessary to go over to nonlinear
geometrical equations. Design model is demonstrated on the example of farm with hinged joints.

Key words: displacement method, solid body shifts, stresses, deformations, finite element.

UDC 624.04: 624.5. Dorogan A.S. Spacer hanging bridges with heightened stiffness

The paper presents schemes of hanging bridges with heightened stiffness and gives analysis of their statistical work. The “Intel” program based on boundary integral approach is used for beam supported
by curvilinear cables.

Key words: hanging bridges, boundary integral approach.

UDC 534.11. S.V. Bakushev. Problem of formation of one-dimensional strong discontinuity waves in continua

The article deals with problem of formation of one-dimensional plane strong discontinuity waves in continua for the case of continuous increase of external load from zero. Curves of volumetric
deformation and shearing are approximated by bilinear diagrams. It is shown that formation of one-dimensional plane shock wave inside mass depends on volumetric deformations and shearings
significantly for the case of continuous increase of external load from zero.

Key words: one-dimensional deformation, bilinear deformation diagrams, shock waves.

UDC 624.042. S.V. Bosakov. Extension of energy method capabilities for beams dynamics



The author considers capability to increase accuracy of Ritz method for determination of natural-vibrations frequencies of beams with one and several degrees of freedom. The fact that exact solution can
be obtained for the system with one degree of freedom is established. The paper gives example of calculation for cantilever girder with two degrees of freedom. The author also considers problem of
solution obtaining for beam of physically nonlinear material with one degree of freedom.

Key words: beam, physical nonlinearity, Ritz method, natural frequencies, deformation energy, degree of freedom.

UDC 539.3:624.04. G.V. Vasilkov, Z.V. Buiko. Dual definition of problems of structures dynamics

Dual mechanics laws of Galilee — Newton, algorithms of principle coordinate method, methods of direct integration for motion equation are formulated on the basis of system oscillations with n degrees
of freedom of transformations of motion equations of systems with finite number of degrees of freedom. These oscillations are equivalent to equations. The authors use recurrent dependences of direct
method of forces of structures dynamics to eliminate necessity to split up initial systems of differential equations. Integration is made with constant time step for all oscillations forms.

Key words: method of forces of structures dynamics, degrees of freedom of transformations.

UDC 624.073.046.3. Yu.S. Krutiy. Longitudinal vibrations of heterogeneous straight rod with variable cross section and continuously distributed mass (continuation)

The paper presents problem solution of free longitudinal vibrations of rod for the case when elastic coefficient and running mass represent arbitrary continuous functions. The author suggests method for
frequencies and natural modes calculation of arbitrary heterogeneous straight rod with variable cross section and continuously distributed mass. Free oscillations of cantilever wedge are studied as an
example.

Key words: rod, longitudinal vibrations, frequency equation, coefficients of oscillations, vibrations frequency, cantilever wedge.

UDC 624.042.8. V.L. Harlanov. Vibrations of elastic systems with varying mass

Mass can be changed under influence of dynamic force on structure. It is related to crushing of building envelops, moving load shifts, impact loads action. The author considers effect of mass change on
oscillations amplitude of elastic systems under dynamic influence. The mass decrease usually leads to increase of oscillations amplitude of elastic system under dynamic influence.

Key words: motion equation, varying mass, integration methods.

UDC 642.04: 539.376. Dekhtyar A.S. Design and maintenance of circular plate in aggressive environment

The paper considers circular plates with steplike variable thickness ninge-supported at the circumference. The plates are maintained in aggressive environment. The decreasing of their carrying force in
time is related to thickness reduction which comes as a result of corrosion. It is required to provide necessary carrying force during given time period. The author finds most optimal time for repairs
carrying out and their scopes in order to decrease operating costs.

Key words: carrying force, aggressive environment, degradation.

UDC 624.074.4.012+624.042.8. A.S. Marutyan. Butt-welded joints of cane segments with linear slots and their calculation

The paper presents new technical decision for industrial and erection joints of metal structures in the form of linear slotted welded joints which are located in wells of cane segments consisting of open
and tubular profiles. The butt joints have required and sufficient reserve of bearing capacity, provide decrease of labour coefficient of production and erection, decrease consumption of constructional
materials. The joints are also full-strength with abutting cane segments. The author tests production and erection technology with compensation of all inaccuracies.

Key words: industrial and erection joints of metal structures, welded joints, linear slotted joints, production and erection technology.

UDC 624.014. K.K. Nezhdanov, LN. Gar’kin. Rolled metal method of I-shaped cross-section of alloyed steel

The article considers ways for reducing material consumption of I-rolling profile. Steel 1-beam profile contains shelves with parallel faces and wall. Rational distribution of steel cross beam is provided
by the fact that the flexibility of its wall which is the ratio of height wall to its thickness does not exceed the limit value of flexibility ensuring sustainability of the wall without intermediate stiffeners, and
is 65 for low-alloy steel. Thickness, the height of the wall, limiting its flexibility governed by mathematical dependencies.

Key words: beam, optimizing the cross section, reduction of material consumption, increase of stiffness in bending.

UDC 69.04+624.046. Yu.V. Krasnoshchekov, M.P. Ykraintsev. Features of interaction of steel farms with ferroconcrete ribbed flooring in buildings coverings

The paper presents results of research of structural system of a covering of steel farms taking into account influence of prefabricated ferroconcrete ribbed flooring. Collaboration efficiency of bearing
elements of covering was acknowledged during inspection of a building of heat station. Computer modeling of space system of the covering allowed to reveal mechanism of elements interaction and
influence of various factors on redistribution of compression forces in ribbed plates and panels of the top belt of a farm.

Key words: structural system, covering, steel farms, ferroconcrete ribbed plate, interaction mechanism, stresses, stability.

UDC 624. 0428. 0.42. 12.7. A.1. Sapozhnikov, K.D. Yaksubaev.

The method for definition of seismic load on buildings and structures in fundamental functions

Problem solution by fundamental functions allowed to get single-type solutions for shifts, velocities and accelerations of oscillator and thereby to simplify analysis of oscillator behavior and estimate
degree of influence of self-oscillations and accompanying self-oscillations and influence phase on value of seismic load.

Key words: oscillator, vibrations, damping oscillations, fundamental functions, simplicity and visualization of solution, analysis of oscillator behavior.

UDC 624.048. A.S. Zalesov, A.A. Pashchanin. Strength calculation for ferroconcrete beams using volume finite elements within a framework of development of ferroconcrete beams design
standards

The authors consider calculation method for ferroconcrete beams which are effected by transverse forces using CTI, EN, ACI standards. The authors carried out analysis of these methods and considered
their limitations in comparison with multi-purpose calculation methods using volume finite elements. It is suggested to specify CII method in terms of limitation of beams load-carrying ability under
small spans of shear fracture.

Key words: ferroconcrete beams, calculation for transverse forces, oblique section, finite element method

UDC 620.1:500. I.A. Shtepa. Drilling and jet grouting for grounds stabilization and prospects of its development in civil engineering
Jet grouting is one of the most prospective method for grounds stabilization. The paper presents results of jet grouting analysis and comparison of this method and other technologies.
Key words: soil cement, piles, grouting.

N 53a2011rox

K 100-netuto co aus poxxaenus A.P. Pxanunpina...2

Pacuerbl Ha NPOYHOCTH

Topmxos H.M.,Kpacnos M.A. CpaBHHTE/IbHAS OLICHKA HANPSKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS TPYHTOBBIX COOPY/KEHHIH (BBIEMKHM M HAChIN) Ha ocHoe MKD ... 4

Kupcanos M.H. Oco6eHHOCTH aHAIUTHYECKOTO pacyeTa MPOCTPAHCTBEHHBIX CTEPIKHEBBIX cHUCTEM... 11

Kanmenko B.3., Muxaiinosckuii JI.B. Pacuer KOHCTpYKIMit N3 KIIeeHON JPEBECHHBI C YUETOM CIIOKHOTO HAIPSKEHHOTO COCTOSAHUS... 16

Konuynos B.U., ®enopos B.C., Kazakos /I.B., SIkoBenko U.A. Meronuka pacuera npornO0B COCTABHBIX BHELIEHTPEHHO CKATBIX JKEJI€300€TOHHBIX KOHCTPYKIHH...21

Kopodxo B.1., Aktyranos A.A. Onpejenenie MaKCHMaIbHOTO TIPOrn6a poMONYECKHX IIIACTUHOK Ha YNPYIOM OCHOBAHMHM C KOMOMHMPOBAHHBIMH I'PAaHHYHBIMH yCIIOBHSMH...25

Jlunbkos B.M. MopenupoBanne paboThbl A€peBSHHBIX 6aJOK COCTAaBHOTO CEYEHHs HA MOAATIMBBIX CBS3SX C IPUMEHEHHEM TEOPUH COCTaBHbBIX cTepxkHel A.P.Pxanupina...30

Pacuernbl HA VCTOHYUBOCTD

CanoxnukoB A.U., 'puropmes C.M. ¥YCToi4nBOCT, MHOTO3TaXKHBIX PAMHBIX M PAMHO-CBSI3€BBIX 3/1aHHUH...36

Tpyumn C.W., UBanos C.A. YnciieHHOE HCCIIeI0BAHNE YCTONYMBOCTH MOJIOTOM IMIIMHPUYECKONH 000JIOUKH ¢ y4eToM (DU3HUECKOil M FeOMETPHYECKOI HeTMHEHHOCTE IIPH Pa3IMYHBIX IPAHHYHBIX
ycnoBusix...43

JunaMuyeckne pacueTnl

Kpyruii }0.C. Tounoe pemenne guddepeHHaabHOro ypaBHeHNs CBOOOAHBIX TONEPEYHBIX KONeOaHHH HEOTHOPOHOTO MPSIMOTO CTEPIKHS IIEPEMEHHOTO CEUSHHs C HEMPEPBIBHO PacIIpeieIeHHOM
niepeMeHHOi Maccoit...47

Bocakos C.B. K nenmueiinoit annamuke Gpepm...54

Teopusi onTuMHU3aNUHT
Cepnuk HU.H., Anekceiines A.B. ITocTpoeHre BEICOKOIPOU3BOIHTEIFHOTO aIrOPHTMA ONITHMHU3AIMK CTEPKHEBBIX CHCTEM Ha OCHOBE KOMOMHMPOBAHHOMN 3BOJIFOLIMOHHON CTpaTeru...58

HenuHeiinbie pacyersl

TaruxpecroBeknii K.I1., Cokoo B.C. CuiioBoe CONpOTHBICHHE MOJIEIIH TPAHCIIOPTEPHON rajieper U3 JPeBeCHHbI U (haHepbl IPH CTYHEHYATO BO3PACTAIOIINX HArpy3Kax...64
B noMoub NpoeKTHPOBUIHKY

Kpacnomekos 10.B., Ykpanunes M.II. Oco6eHHOCTH B3aMMOISHCTBHS CTAIBHBIX (hepM C XKeIe300eTOHHBIM PeOPHCTHIM HACTHIIOM B IIOKPHITUSAX 31aHHi...7 1

MapyTsan A.C. PazpaboTka 1 McCleIoBaHHE YNPaBIAEMbIX METALIMYECKHX KOHCTPYKIHI HOBOTO TIOKOJEHHS...75

Hamu 1001151pbl
K 60-neruto Tpymuna C.1...84

H.N.I'OPIIKOB, k.T.H., npod., M.A.KPACHOB, nnk. (THX00KeaHCKHIT rOCYy1apCTBEHHbINH YHUBEPCUTET, I'. Xa0apoBCK)

CPABHUTEJbLHAS OIIEHKA HANIPSIAKEHHO-JIE®OPMUPOBAHHOI'O COCTOSTHUSA TPYHTOBBIX COOPYKEHUI (BBIEMKH M HACBITIA) HA OCHOBE MK?
Lenbto paboTHI SBISETCS OLIEHKA HANPSHKEHHO-IE()OPMUPOBAHHOTO COCTOSIHHS TPYHTOBBIX COOPY)KEHHUH (BBIEMKU M HACBIIHM) HA OCHOBE METO/]a KOHEYHBIX HJIEMEHTOB.
KinioueBble cj10Ba: HAIPsHKEHHO-e(DOPMHPOBAHHOE COCTOSHUE, BHIEMKA, HACHIITb, IPYHT, OCHOBAHUE, YCTOHYUBOCTD, TIOBEPXHOCTH CKOIBKEHHS, METO/ KOHEYHOTO dIIEMEHTA.

M.H. KHPCAHOB, n.¢pu3.mat.Hayk, npod. (MOU (TY), r.Mocksa)

OCOBEHHOCTHU AHAJIUTUYECKOI'O PACYETA MPOCTPAHCTBEHHBIX CTEP’)KHEBBIX CUCTEM

B cucteme Maple pemnraroTcst 3a1a4u CTATHKU OPOCTPAHCTBEHHBIX CTATUYECKH OIPEIENUMBIX yIpyrux ¢epm. [IpuBenen anroputM pacdera. OnpeaensioTcsi ONTUMAIbHBIC
pa3Mepbl ¥ IpeaelbHbIC Ae(hOpMALMOHHBIC XapaKTEPUCTUKH KOHKPETHBIX (hepM (TPEXJIeIeCTKOBBIN KyHoJ U OHIHpaMua ¢ POU3BOJIBHBIM YHCIIOM rpaHeil). HaiineHs
yCioBus, IPU KOTOPBIX q)epMa CTaHOBUTCS KHHEMAaTUYECKH H3MEHSIEMOM.

KiioueBble ¢j10Ba: MPOCTPAHCTBEHHBIC GepMBI, KyIION, OMIUPaMH/Ia, ONTHMH3AIIHSL.



B.3. KIUMEHKO, k.1.1., npod., I.B. MUXAMJIOBCKHM, k.1.1., non. (KueBckuit HAMOHATBHBIH yHHBEPCHTET CTPOMTEILCTBA K apXHTEKTYPBI, YKpauHa)

PACYET KOHCTPYKIU U3 KJIEEHOM JPEBECHHBI C YYETOM CJIO)KHOTO HATIPSIKEHHOT'O COCTOSIHUS

Hpennomeﬂa METOANKA MTPOBEPKHU CIIOKHOI'O HAIIPSHKEHHOI'O COCTOAHUA B 3JIEMEHTAX U COCIMHEHUAX KOHCprKHHﬁ M3 KJICEHOU JAPEBECHUHEL. HpPIBeI[eHI:I PpacyC€THBIC YCIOBHUSA IPOYHOCTH
KJIEeHOM JAPEBECUHBI ITPH CJIO)KHOM HAIIPSHKEHHOM COCTOAHUU.

Kimouesbie ciioBa. C105KHOE HANPS)KEHHOE COCTOSHUE, PACYCTHBIC YCIOBHS MPOYHOCTH, HAMPSKEHHOE COCTOSHUE, KIIEeHas! IPEBECHHA.

Ba.A. KOJIYYHOB?, a.1.H., npog., B.C. ®EJOPOB?, A.1.H., npog., /1.B. KA3AKOB®, cr.ipen., ML.A. SIKOBEHKO?, k.1.1., nou. (‘HanuonanbHelii aBHALHOHHbINA yHuBepcurer, r.Kues, Ykpauna,
2MUMNT, r.Mocksa, *TocynapcTaennbiii yausepcuter — YHIIK, r.Opeir)

METOJIMKA PACYETA IIPOTHEOB COCTABHBIX BHEIIEHTPEHTPEHHO CKATBIX )KEJTE30BETOHHBIX KOHCTPYKIIHIA

PaccmoTpena MeToanKa pacuera COCTaBHBIX BHELIGHTPEHHO CKATHIX JKEI€300€TOHHBIX KOHCTPYKIIHMH 10 OMpPe/IeICHHIO TPOrnOOB Ha yUacTKax ¢ TpelMHamMu u 6e3 TpemuH. Meroanka
MOCTPOEHA Ha HTEPALIOHHOM POIIECCE, YTO UCKITI0YAeT TPOMO3/KYI0 aiaredpans3anuio Gpopmyit. BaxHbIM sBIIsSeTCS U NPAaBHIBHOE PACIIPEIETICHHE CHIIOBBIX IOTOKOB [UIS K&XKI0TO U3
COCTABIISIOIINX CTEPIKHEH.

KiioueBble cj10Ba: »xKeje300€TOH, COCTABHbIC CTEP)KHU, BHELIGHTPEHHOE CXKATHE, IIPOrUbbI.

B.A. KOPOBKO, a.T.H., npo¢., A.A. AKTYTI'AHOB, unzk. (PI'OY BIIO «I"ocynapcrennsiit ynusepeutet — YHIIK», r. Oper)

OIIPEJEJTEHUE MAKCHUMAJIBHOI'O ITIPOT'MBA POMBUYECKHX IIJIACTUHOK HA YIIPYTOM OCHOBAHUHU C KOMBUHUPOBAHHBIMU I'PAHUYHBIMHU
YCJIOBUSIMHA

3ajada MOIepeyHoro u3rubda poMOMIECKHX IITACTHHOK ¢ KOMOMHUPOBAaHHBIMI I'PAHUYHBIMH YCIIOBHSMH (BCE BO3MOXKHbIE KOMOUHAIINY IIAPHUPHOTO ONUPAHHS H JKECTKOIO
3aIleMJICHUS] II0 CTOPOHAM) Ha YIIPyrOM OCHOBaHHUM, HATPYKEHHBIX PaBHOMEPHO PacIpeIeIeHHOM 10 BCel IOl Harpy3KoH, pemaeTcsi MeTOI0M HHTEPIIOJSIINH 10
kod¢bdunmenty popmel (MUKD). s kax0ii KOMOMHALIMK TPAHUYHBIX YCIOBHI MOCTPOCHBI AlIPOKCUMHUPYIOLIKE GYHKIMHU IS TI0CYETa JBYX BCIIOMOTrATEIbHBIX

K02 PUIHEHTOB, HEOOXOAUMBIX JUIS BEIOOpA OIOPHBIX PelIeHHil IPH HCII0Ib30BaHNH MeToaukn MUK ®.

KiioueBble ciioBa: poMOHYECKUE IIACTUHKH, KOMOMHUPOBAHHbIC IPAHHYHbBIC YCIOBUS, MAKCHUMAIIbHBII IPOrub, ypyroe oCHOBaHHe, K0AQGUIMEHT HocTenH, K03¢ GULMeHT GOPMBbI, METOL
HMHTEPIOJALNH 110 KOd)GUIHEHTY HOPMBI.

B.A. IUHBKOB, a.T.H., npod. (MI'CY, r. Mocksa)

MOJIEJTAPOBAHUE PABOTHI JIEPEBSIHHBIX BAJTIOK COCTABHOI'O CEYEHHUSI HA ITOJATJIABBIX CBSI3X C IPUMEHEHUEM TEOPUHM COCTABHBIX CTEPKHEM
A.P. PIKAHULIBIHA

JlaHa olLleHKa pe3yIbTaTOB UCIIBITAHUI IEPEBSHHBIX H3THOAEMBbIX JIEMEHTOB COCTABHOT'O CEYCHHMS Ha MOAATIIMBBIX CBSI3SX — HAKJIOHHBIX METAJUTMYECKUX CTEPIKHAX — C IPUMECHEHUEM
TEOPUH COCTaBHBIX cTepkHed A.P. Pxxanuipina. [lisi IPUHATON B HATYPHOM SKCIIEPUMEHTE CXEMBI JICPEBSHHON OalIKK COCTABHOT'O CEUCHUSI Ha ITOAATIMBBIX CBSI3SX MOJyYEHBI HA OCHOBE
TEOPUH COCTABHBIX CTEP)KHEW BBIPAKEHHMS JUISl ONIPEACIICHNS] CYMMapHBIX M TIOTOHHBIX C/IBUTAIOIIMX YCUIIMH B [IBaX CIUIAYUBAHHS M IIPOTMOOB 110 JUTMHE COCTABHOTO 3jeMeHTa. [IpoBeneHo
CpaBHEHHE PEe3yJIbTATOB pacyera ¢ Pe3yJbTaTaMH HaTYPHBIX HCIBITAHUH TPEXCIIOMHBIX JICPEBSIHHBIX 00K COCTAaBHOI'O CEUCHHs, Pa3HHI[A MEX]y KOTOpbIMH cocTaBmia 4-9%. Ha
OCHOBAHUH IOJIYYCHHBIX BHIPOKCHHH PACCMOTPEHO BIUsIHUE AeOPMATHBHOCTU U KOJINYECTBA MOJATIIMBBIX CBSI3€H HA HECYIILYIO CIIOCOOHOCTb COCTABHOTIO JEPEBSHHOrO H3rnbaeMoro
2JIEMEHTA 110 IIPU3HAKaM BTOPOTO MPEAEIbHOTO COCTOSHUSL.

KioueBsble ciioBa: TeOopus COCTaBHBIX CTep)](Heﬁ A.P. P)l(aHPl].lbIHa, JICPEBAHHBIC DJIEMEHTBI COCTABHOI'O CE€YCHMUS, IOAATIMBBIC CBA3U, HAKIIOHHBIC METATVINYECKUE CTEPIKHHU, LI10B CIUIa4YUBaHUA,
Hanpnmenﬂo—ae(bopmnposannoe COCTOSAHHME COCTABHOI'O 3JICMEHTA Ha MOJATIMBBIX CBA3AX.

A.U. CAIIO’)KHHUKOB, nok.¢puinocopun, npod., C.M. TPUTOPLIEB, unk. (ActpaxaHCKUH MHKEHEPHO-CTPOUTEIIbHBII HHCTUTYT)

YCTOMYUBOCTH MHOT'ODTAKHBIX PAMHBIX 1 PAMHO-CBSI3EBBIX 3IAHUIT

TIpemioskeHa ynpoIeHHas METOANKA OINPENENCHNs YCTOIYMBOCTH MHOTOITAXHBIX 3aHHH, YIUTHIBAOIAsk HX IIPOCTPAHCTBEHHYIO paboTy M IT03BOJISIOIIAs B IPOCTOH hopme
MOJIY4UTh BEJIMYMHY MO3TaKHOM KPUTUYECKON CUIIBI C BBICOKOW TOYHOCTBIO. IIpe/uioxkeHHass METOIMKa TaKkKe BKIIIOYAeT ce0s anmapaT NpUBEICHHs HPOCTPAHCTBEHHOI
CHCTEMBI K IUIOCKOH paMe, YTO MO3BOJISIET 3HAUUTEIIHLHO YIIPOCTHTH PEeLICHHUE.

KirroueBble ¢j10Ba: yCTONYUBOCTD, 3/1aHNS, IPOCTPAHCTBEHHAS IIOCTAHOBKA, PaMa, METO/l KOHTYPHBIX U PACUETHBIX TOYEK, METO/I IIAPHUPHBIX LeHeit.

C.A. TPYUIUH, a.1.H., npod., C.A. UBAHOB, un:x. (MI'CY, THUUCK nm.B.A.Kyuepenko, r.Mocksa)

YUCJEHHOE UCCJEJOBAHUE YCTOMUYMUBOCTH MOJIOIOM HUJIWHIPAUYECKOMN OBOJIOUYKH C YYETOM ®U3NYECKOMN U TEOMETPUYECKOM
HEJUHEWHOCTEM ITPU PA3JIMYHBIX TPAHUYHBIX YCJIOBUIX

HccenenoBaHo MoBeIeHHE MTOIOTOH NUIHHAPUIECKOH 000JI0UKH Ha IIPSMOYTOJIBHOM IUIAaHE U3 YIPYToro U yIpYyrolulacTHIeCKOro MaTepHalloB, HaXOIIeiics o IeHCTBHEM
PaBHOMEPHO pacHpeie/IeHHON BEPTUKAIbHOW HAarpy3Ku. PaccMOTpeHbl pa3iiyHble BApHAHThI TPAHUYHBIX YCIOBHH, MOJEIUPYIOLIMX Pa3pyLICHUE XapaKTEPHBIX OMOp
KOHCTPYKUMH. [TosydeHbl 3HaU€HUs BEPXHUX KPUTHUYECKUX HArpy30K MPU pa3sIMuHbIX BAPUAHTAX OMMPAHUS U KPUBU3HAX 000JIOYKH U BHIIIOJIHEHA OLEHKA CTPYKTYPHOM
yCTOﬁ‘IMBOCTM KOHCTPYKIIMH IIPYU BBIKIIFOUYCHUU U3 pa60TI>I OTACJIBHBIX OIIOPHBIX CBSI3€H.

Ki1io4eBble cJ10Ba: yCTONYMBOCTD, MOJIOTas IMIIMHPHYECKast 000JI04Ka, IPAHUYHBIC YCIIOBHS, OTOPBI, YIPYroINIACTHYECKHI MaTepHall, BEpXHssS KPUTHYECKasl HAarpy3Ka, KpUBU3HA.

10.C. KPYTHM, kann. ¢puz.Mat.Hayk, nou. (Ofecckas rocy1apcTBeHHas aKaJeMHs CTPOHTEILCTBA M apXHTEKTYpBI, YKpanHa)

TOYHOE PEHIEHUE JTU®DPEPEHIIUAJBHOI'O YPABHEHUSI CBOBOJHBIX IIONNEPEYHbIX KOJIEBAHUW HEOJHOPOJHOTI'O INIPSIMOI'O CTEPKHSI IEPEMEHHOI'O
CEYEHUS C HENPEPBIBHO PACIPEJIEJEHHONM NIEPEMEHHOM MACCOM

Tloctpoeno TouHoe perenue b hepeHIHaTBHOrO YpaBHEHHS! CBOOOIHBIX ITOMEPEYHBIX KOJICOAHMI ITPSMOTO CTEPIKHS C YIETOM CONPOTHBIICHHUHN ISl Cllydasi, KOTr/a MoIepeyHast )KeCTKOCTh
W HETIPEPhIBHO pacpe/IeNieHHasi Macca CTEpIKHSI IIPEACTABIISIOT COO0M MPOM3BOJIBHEIC HENpepbIBHbIC QyHKIMH. OnpeeneHa riapaas popma cBOOOIHBIX MTOMEPEUHBIX KOJICOaHNH CTEPKHS.
KiroueBble cj10Ba: cTepskeHb, CBOOOIHBIE ONepeyHble konebanus, auddepeHipanbHoe ypaBHeHHE KOIeOaHuii, TOUHOE pelieHne, riaBHas Gopma KonebaHui.

C.B. BOCAKOB, a.1.1., npod. (FHTY, r.Munck) K HEJTUHEHMHOI JUHAMUKE ®EPM

PaccmarpuBaroTcs mockue (pepMbl, CTEPKHNA KOTOPBIX BBITOIHEHBI H3 HEMHEHHO YIIPyroro Marepuaia. B ysnax (epM pacronokeHbl TOUCUHBIC IPHBEJCHHBIC MACCHI, K KOTOPHIM
MPUIIATAloTCs JUHaMUYecKre Harpy3ku. CocraBisiercst QYHKIMOHAI SHEPTHHU MPOIONIBHBIX AedopMariuii crepxHelt (hepMbl, B KOTOPOM HEH3BECTHBIMH SIBIISFOTCS JIMHEHHBIE TepeMEICHHS
y310B hepmbl. TuddepeHuupys monyudeHHbI GYHKIMOHAT 110 Y3JI0BOMY ITEPEMEIIECHHIO, TI0Iy9IaeM COOTBETCTBYIOLIYIO Y3JI0BYIO )KECTKOCTh. DTO MO3BOJISIET COCTABUTH
nddepeHnnatbHble ypaBHeH s KOJIeOaHUI IS KaXKI0H U3 cTereHei cBo00Ib! y3/I0BbIX Macc. [IpHBOUTCS pHMeEp pacyera CTaTHIECKH HEONPEAETHUMOit (PepMBI C IEBATHIO CTCTICHSIMH
cBOOOBI.

KioueBble ciioBa: ¢epma, sHeprus nedopmariuii, crenens cBo60abl, Gpusnyeckas HeMMHEHHOCTD, Macca, KoaeOaHusL.

W.H. CEPIIUK, a.1.H., npod., A.B. AJIEKCEMIIEB, K.T.H. (BpsiHCKasi rocyiapcTBEHHAs HHKEHEPHO-TEXHOJIOIMYECKas aKaJieMHus)

MOCTPOEHUE BBICOKONIPOM3BOIUTEJIBHOTO AJITOPUTMA ONITUMHUASALIMHA CTEPKHEBBIX CACTEM HA OCHOBE KOMBUHUAPOBAHHOM 3BOJIIOLIMOHHOMN
CTPATETHH

PaspabarbiBaeTcs 9BOTIONMOHHAS CXeMa ONTHMAIBHOTO [TapaMETPHYECKOr0 CHHTE3a CTEP)KHEBBIX KOHCTPYKIIHH, PeyCMaTPHBAIOIIAst PA3IHYHbIC OIXO0/bI K YUeTy OrPaHHICHHUM ISt
ocobeilt oHOM Tommy iy, Takast KOHLEIIMS KOHTPOJIS pab0TOCIIOCOOHOCTH BaApUAHTOB KOHCTPYKIIMU 00ECIIeYnBAaET BEICOKYIO CTaOMIBHOCTD anropuTMa. Ha TecToBbIX mpumMepax
MPOMJUTIOCTPUPOBaHa 3P (HEKTHBHOCTD pacCMaTpHBAEMON UTEPALIMOHHOM IPOLE/YPbI.

KiroueBrie cJ10Ba: CTEpPIKHEBBIE CUCTEMBI, IBOJIFOLMOHHOE MOJICJIMPOBAHUE, TEHETHYECKHUE AJITOPUTMBI.

K.IL IISITUKPECTOBCKMM, k.1.1. (IHUUCK nm.B.A Kyuepenxo), B.C. COKOJIOB, k.1.0. (HUVKB um.A.A.I'Bo31esa)

CWJIOBOE CONPOTUBJIEHAE MOJEJHA TPAHCIIOPTEPHOM I'AJIEPEM U3 IPEBECUHBI U ®AHEPHI TP CTYIIEHYATO BO3PACTAIOIINX HATPY3KAX
TIpuBOAMTCS pacyeT 3aMKHYTON LUIMHAPUUECKOH 000I0UKHN U3 APEBECHHBI U (haHEpbI Ha CTYNEHYATO BO3PACTAIONIME HATPY3KH, B TOM YHCIIE 3aMpe/ebHbIC, C HCIIOIB30BAHUEM METOIa
HMHTErpaJbHBIX OLEHOK. Pacuer BhINOMHsACTCS IPOrpaMMHBIM KoMIutekcoM MicroFe. XapakTepHble YCHIINS U ITepeMeIleHUs] PUKCUPYIOTCS B 3a/IaHHBIX KOHTPOJIIMPYEMBIX TOUKAX.
WrepanrioHHBIi IPOLECC MO3BOJISET yIEeCTh HU3NUECKYIO HETMHEHHOCTh KOHCTPYKIHH. Ocob0e BHUMaHKE y/essercs pabore (haHepHbIX OOIIMBOK B CJIOKHOM HAINPSHKCHHOM COCTOSHHH.
IIpu 5TOM IPOYHOCTH KOHTpOIMpYeTcs Kpurepusimu [ A. ['eHneBa. Pe3ynbrarsl pacuera cpaBHUBAIOTCS C SKCIIEPHMEHTAIBHBIMU.

KitioueBble ¢;10Ba: 000J104Ka, IEPEBSHHBIC KOHCTPYKINH, METO/ HHTETPAIbHBIX OLICHOK, HTEPALHOHHBII IIPOLECC, KPUTEPHIT ITPOYHOCTH.

10. B. KPACHOILUEKOB, x. T.H., npo¢., M.ILYKPAUHIEB, un:k. (Cubupckas rocy1apcTBeHHasi aBTOMOOMILHO-10pokHast akagemust, CuOAJ)

OCOBEHHOCTH B3AMMOJEWCTBUS CTAJIBHBIX ®EPM C JKEJIE30BETOHHBIM PEBPHCTBIM HACTHJIOM B ITOKPBITUSAX 3[IAHUAM

TIpuBeieHbI pe3yabTaThl HCCIACAOBAHMS KOHCTPYKTUBHOM CHCTEMBI OKPBITHS U3 CTAIBHBIX (DEPM € yIETOM BIMSHHS COOPHOTrO JKene300eTOHHOro pebpucToro HacTiiIa. D(HekTHBHOCTH
COBMECTHOI1 pabOThI HECYIIMX 3JIEMEHTOB ITOKPBITHS HAILIO MOATBEPXKACHHUE py obcnenoBannu 3nanus TOLl. KomnbroTepHOe MOJEINPOBAHUE TPOCTPAHCTBEHHON CHCTEMBbI TOKPBITHS
MO3BOJIMJIO BBISSBUTH MEXaHH3M B3aUMO/CIICTBHS 2JICMEHTOB U BIMSHHUE PA3INYHBIX (JAKTOPOB Ha Iepepacipe/ieieHiHe CKUMAIONMX YCHIHI B peOPHUCTHIX [UTHTAX U MAHEISIX BEPXHETO
nosica ¢epmbl. 15 pelieHus 3a1a4l YCTOHYMBOCTH CHKATOTO M0sICA HOKPHITHS MPUMEHEHA PacueTHasi MOJIE/b B BUJIE CTEPIKHS COCTABHOTO CEYCHMS C aDCOIIOTHO JKECTKHMH TTONEPEUHBIMU
CBSI3IMHU, KOTOPBIMH SIBIISIFOTCSL pedpa IUIMT, COeIMHEHHBIE CBApKOii ¢ hepmamu.

KuioueBble cJ10Ba: KOHCTPYKTHBHAsI CHCTEMa, MOKPBITHE, CTANIbHBIC (hepMBI, XKelIe300eToHHas peOprcTas IUINTa, COBMECTHAS paboTa, MEXaHM3M B3aUMOJICHCTBHSI, HATIPSDKCHHUS, YCTOHYUBOCTD,
nedopmarin, COCTaBHO# CTepIKEeHb.

A.C. MAPYTSIH, kana. TexH. HayK, Aou. (IIaTuropckuii rocy1apcTBEHHBIH TEXHOJIIOTMYECKUH YHUBEPCUTET)

PA3PABOTKA Y UCCJIEJJOBAHHUE YIIPABJISIEMbIX METAJIIMYECKUX KOHCTPYKIIAA HOBOI'O ITOKOJEHUS

TIpuBesieHb! LU U 3aJa41 yIPABICHUS MPOLECCAMH B HECYIIMX KOHCTPYKIMSX 3AaHUH U COOPY)KCHHI, KOTOPbIE MPEACTABILIIOT CO00# HX HANpsKEHHbIE U 1e()OPMUPOBAHHBIE COCTOSHHUSL.
OG6oCcHOBaHA MEPCIEKTUBHOCTD IPUHATHS B KauecTBe (HU3UUECKOro 0ObEKTa YIIPABICHHS METANINYECKUX KOHCTPYKINT HOBOTO MTOKOJICHHUS B ()OPME OPTOTOHAIBHBIX CHCTEM U3
MEPEKPECTHBIX CTAIBHBIX ()epM ¢ GONTOBBIMU COCINHCHUSMHU B Y3JIOBBIX CONPSDKEHHSAX M MOHT@XKHBIX CTBIKAX. DTH COCIMHEHHS 1e7eCO00pa3HO TOMOIHUTE YIPYTHMH dJIEMEHTaMH B BUAE
miactuHYaThiX (U-00pa3HbIX) M TapenbyaThiX MPYKUH JUIS pacIIUPEHIUsI BO3MOXKHOCTEH ynpaBiieHus (peryJIrpoBaHus) B porecce dkcruryaTamn. ChopMynupoBaHa 3aj1a4a pacuera Ha



ocoOble BO3/ieHCTBHS (BKITIOUAst CEHCMUYECKHE M aBapHITHBIE) C y4eTOM (PH3UUECKOM, TeOMETPUUECKOH H KOHCTPYKTHBHOI HEITMHEHHOCTEH, 11e/IbI0 KOTOPOTO SBIIsIeTCs 000D
COOTBETCTBYIOLINX [APAMETPOB MPYKHUHHBIX 3JIEMEHTOB, MPEOTBPAILAIOIINX HACTYIJICHHE IPE/IeIbHbIX 1 3alPEeJEIbHBIX COCTOSHUN HECYINX KOHCTPYKIHUH 3/[aHHil 1 COOPYIKEHHUIL.
KiroueBble €J10Ba: ypaBiisieMble KOHCTPYKIHH, PETYIHPOBAHNE HAMPSHKCHHO-1e(OPMHPOBAHHBIM COCTOSIHHEM, [IEPEKPECTHBIC (DEPMBI, Y3IIOBBIC COMPSKCHNMS, MOHTAXKHBIC CTHIKH, GOJITOBBIC
COCIUHECHUS, IIPYKUHHBIC DJICMCHTHI, CcefiCMUYecKue U aBapHﬁHBIe BOBE[CI\/‘ICTBI/DL

ABSTRACTS

UDC 624.131.537, 624.131.524. N.I. Gorshkov, M.A. Krasnov. The comparative estimate of mode of deformation of ground structures (cutting and embankment) on the basis of finite element
method

The paper purpose is the estimate of mode of deformation of the ground structures (cutting and embankment) on the basis of finite element method.

Key words: mode of deformation, cutting, embankment, ground, base, stability, sliding surface, finite element method.

UDC 624.04. M.N. Kirsanov. Features of the analytical calculation of space bar systems

Statics problems for space, elastic, statically determinate trusses are solved within the Maple system. The calculation algorithm is given. The optimum measurement and limiting deformative
characteristics of concrete trusses (three-leaved dome and bipyramid with random number of edges) are defined. Conditions provided kinematical

variability of the truss were stated.

Key words: space trusses, dome, bipyramid, optimization.

UDC 624.011. V.Z. Klimenko, D.V. Mikhaylovskiy. Calculation of structures of glued wood taking into account combined stress
The paper presents method for verification of combined stress in elements and junctions of structures of glued wood. Rated conditions of strength of glued wood under combined stress are given.
Key words: combined stress, rated conditions of strength, stress, glued wood.

UDC 624.012.45. V.I.Kolchunov,V.S.Federov,D.V.Kazakov,|.A.Yakovenko. Calculation method for flexures of compound eccentric compressed reinforced concrete structures

The paper considers a calculation method of compound eccentric-compressed reinforced concrete structures for determination of lexures in areas with cracks and without cracks. The method is based on
iterative process that allows to eliminate cumbersome algebraization of formulas. Proper distribution of power flows for each constituent rod is also important.

Key words: reinforced concrete, compound rods, eccentric-compression, flexures.

UDC 624.04. V.1. Korobko, A.A. Aktuganov. Determination of maximal bending of rhombic plates with elastic foundation and combined boundary conditions

The problem of cross bending of rhombic plates with combined boundary conditions (all possible combinations of jointed support and rigid fixing on sides), elastic foundation and uniformly distributed
load is solved by interpolation technique by shape factor. Approximating functions were built for every combination of boundary conditions to calculate two auxiliary coefficients required for choice of
base solutions for the case of usage of interpolation technique by shape factor.

Key words: rhombic plates, combined boundary conditions, maximal bending, elastic foundation, coefficient of subgrade reaction, shape factor, interpolation technique by shape factor.

UDC 624.074.04. V.I. Linkov. Modelling of work of wooden beams with built up section and yielding bracings with usage of A.R. Rzhanitsyn theory of compound rods

The paper presents estimation of tests results of wooden flexible elements with built-up section and yielding bracings (sloping metal rods) with usage of A.R. Rzhanitsyn theory of compound rods.
Formulas for determination of summary and linear shearing forces in seams of join and flexures along length of built-up element were obtained on the basis of theory of compound rods. Formulas are
given for accepted in natural experiment model of wooden beam with built-up section and yielding bracings. Calculated results were compared with results of natural tests of three-layer wood beams with
built-up section. Results difference was 4-9%. The paper considers influence of deformability and amount of yielding bracings on carrying capacity of built-up wood flexible element on the basis of
obtained formulas and characteristics of limiting state of second group.

Key words: A.R. Rzhanitsyn theory of compound rods, wooden elements of built-up section, yielding bracings, sloping metal rods.

UDC 624.04. A.1. Sapozhnikov, S.M. Grigorshev. Stability of multistory framed and braced buildings

In article the simplified procedure of definition of stability of the multi-storey buildings is offered, taking into account their spatial work and allowing in the simple form to receive size of floor critical
force with high accuracy. The suggested procedure also includes itself the apparatus of reduction of spatial system to a flat frame that allows to simplify the decision considerably.

Key words: stability, buildings, spatial work of construction, a frame, the method of layout and calculated points.

UDC 624.04. S.I. Trushin, S.A. lvanov. Numerical stability analysis of flat cylindrical shell under various boundary conditions taking into account geometrical and physical nonlinearities
The article presents research of behavior of the flat cylindrical shell on the rectangular plane made of elastic and elastic-plastic materials under uniformly distributed vertical load. Various variants of
boundary conditions modelling destruction of typical structure supports were considered. Values of top critical loads for various variants of support

and shell curvatures were obtained. Structural structure stability without work of separate supporting bonds was estimated.

Key words: stability, flat cylindrical shell, boundary conditions, supports, elastic-plastic material, top critical load, curvature.

UDC 624.073.046.3. Yu.S. Krutiy. Exact solution of a differential equation of free transverse vibrations of heterogeneous straight bar with variable section and uniformly distributed variable
mass.

The paper presents exact solution of the differential equation of free transverse vibrations of straight bar taking into account resistance for a case when cross-section stiffness and uniformly distributed
mass of the bar are arbitrary continuous functions. A principal form of free transverse vibrations of the bar was defined.

Key words: bar, free transverse vibrations, differential equation of vibrations, exact solution, principal form of vibrations.

UDC 624.042. S.V. Bosakov.Nonlinear dynamics of frameworks

The paper considers a plane frameworks with bars made of nonlinear elastic material. Point reduced masses under dynamical loads are placed in framework junctions. An energy functional of
longitudinal strains of framework bars is worked out. Functional unknowns are linear displacements of framework junctions. We can obtain an ppropriate nodal rigidity differentiating the received
functional. It allows to formulate an differential equations of vibrations for every freedom degree of nodal masses.

Key words: framework, deformations energy, freedom degree, physical nonlinearity, mass, oscillations.

UDC 624.041. I.N.Serpik, A.V.Alekseytsev. Construction of an efficient algorithm of bars systems optimization on the basis of combined evolutionary strategy

An evolutionary scheme of optimal parametric design of bars systems is developed. This scheme provides various approaches for limitations accounting for individuals in the same population. Such
concept of control of operational integrity of structure variants provides high stability of the algorithm. Effectiveness of considered iterative procedure was demonstrated on test examples.

Key words: bars systems, evolutionary modelling, genetic algorithms.

UDC 624.012.46. K.P.Pyatikrestovskiy, B.S. Sokolov. Force resistance of a model of a conveyor gallery made of wood and plywood under stepwise rising loads

The paper presents a calculation of a self-contained cylindrical shell of wood and plywood under stepwise rising loads including exorbitant loads with usage of integral estimation method. MicroFe
software is used for the calculation. Characteristic efforts and movements are registered in specified target points. An iterative process allows to take into account physical nonlinearity of a structure.
Authors pay special attention to work of plywood sheathings under mode of deformation. Durability is controlled by G.A. Genieva criterions. Calculation results are compared with experimental ones.
Key words: shell, wood structures, integral estimation method, iterative process, strength criterion.

UDC 69.04+624.046. Yu.V. Krasnoshchekov, M.P. Ykraintsev. Features of interaction of steel farms with a ferroconcrete ribbed flooring in buildings coverings

The paper presents research results of a structural system of a covering consisting of steel farms taking into account influence of a prefabricated ferroconcrete ribbed flooring. Efficiency of combined
action of bearing elements of the covering was confirmed during inspection of a building of a heat station. Computer modeling of a spatial system of the covering allowed to reveal a mechanism of
elements interaction and influence of various factors on redistribution of compressing efforts in ribbed plates and panels in a top belt of a farm. A calculation model was used for stability problems
solution of compressed belt of the covering. The model is presented in the form of a bar with built-up section and absolutely rigid cross-section bonds that are ribs of plates connected with farms by
welding.

Key words: structural system, covering, steel farms, ferroconcrete ribbed plate, combined action, interaction mechanism, stress.

UDC 539.3;68.51(075.8). A.S. Marutyan. Development and study of controlled metal structures of new generation

The paper presents goals and problems of processes control in bearing structures of buildings and constructions. Processes are stress and deformed states of buildings and constructions. The paper
justifies availability of usage of metal structures of new generation as a physical object of control. These structures are presented in the form of orthogonal systems consisting of cross steel farms with
boltings in nodal conjugations and field joints. To expand control capabilities during an operation it is reasonable to

complement these boltings by elastic elements in the form of plate and disk springs. A calculation problem for special influences (including seismic and emergency influences) taking into account
physical, geometrical and structural nonlinearities was formulated. Calculation goal is selection of appropriate parameters of spring elements which can prevent occurrence of limiting and over limiting
states of bearing structures of buildings and constructions.

Key words: control structures, mode of deformation control, cross farms, nodal conjugations, field joints, boltings, spring elements.
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T'.B. BACWIBKOB, a.1.H., npog., 3.B. BYMKO, k.T.1., 101, (Poc’ronicxuﬁ TOCYIAapCTBEHHBIN CTPOUTEIbHBIH YHHBEPCUTET)

HEEJUHCTBEHHOCTbH PEHIEHUSI 3AJAY CTPOUTEJIBHOU MEXAHUKU ITPU IOCJIEJOBATEJIBHOM HAPAILIUBAHUUN CTPYKTYPBI COOPYXEHUSA
ChopMyarpoBaHoO U IOKa3aHO CIEAYIOIIEE YTBEPIKIACHHE: OKOHYATEIbHbIC BETMYMHBI KOMIIOHEHT HANPsHKCHHO-Ie(OPMUPOBAHHOTO COCTOSIHHS CHCTEMBI IIPH Pa3HBIX
BapUaHTax MOCIJIEI0BATEILHOCTH BO3BEICHHS HE PaBHBI MEXIy COOOIA, T.e. TeOpeTHIecKas 3a1a4a HMeeT HeeJUHCTBEHHOE pelleHue. [IpuBeaeHb! HLTIOCTPATUBHBIC IPHMEPBL.
[llaroBsrit METO PCIICHU OCHOBHOH 3aJauyun CTpOPITCJ'ILHOfI MEXaHUKHU T10 ONPEACICHUIO KOMIIOHEHT HI[C TIpH Y49€TE NOCIEN0BATEIBHOCTU BO3BEACHU COOpy)KeHI/H‘/'I
PEKOMEH/1yeTCsl M3y4aTh IPH MOATOTOBKE MarkucTpoOB 110 HaNpaBiaeHHIO «CTPOUTENBCTBOY.

KuioueBbie ¢10Ba: mocaeq0BaTeIbHOCTh BO3BEACHNS COOPY)KEHHH, ITATOBBII METOl, HEEJUHCTBEHHOCTh PELICHUS.

A.C. JEXTSPb, a.1.1., npod. (HarmoHnanbHblit TpaHCIOpTHBIA yHHBEpcuTeT, Kues)

NPOEKTUPOBAHUE CKJIATYATHIX MOKPBITAN

Kunemarnueckuii MeTox Teopuu npeieIbHOTO PABHOBECHS IPIMEHEH JJISI OLICHKH HECYIIEH CIIOCOOHOCTH MPU3MAaTHYECKUX U HEIPU3MATHUECKUX CKIIAI0K, IPUMEHSIEMBIX JUIS YCTPOHCTBA
MPOCTPAHCTBEHHBIX MOKPBITHIA. [TomydeHHbIe B (HOPMYITFHOM BHJIE BEPXHHE OLIEHKU PAaBHOMEPHOM MpeIeIbHON HArpy3KH MO3BOJSIOT BEIOMPATh HAMITY4IIHE pa3Mepsl U (HOpMy CKIIaI0K B
3aBUCHMOCTH OT YCJIOBHH MPOCKTHPOBAHHS.

KirroueBble ¢j10Ba: CKIIAKH, IPOCTPAHCTBEHHBIE HOKPBITUS, HECYIAs CIIOCOOHOCTD, TEOPUsI HPEEILHOIO PABHOBECHS!, BEPXHUE OLICHKH IPEIEIbHOM HarPy3KH.

E.B. WIBJAUSPOB, unx. (CI'ACY, Camapa)

3KCHEPUMEHTAJBHO-TEOPETHYECKHUE NUCCJIETOBAHUS HANIPSIKEHHO-IE®@OPMUPOBAHHOI'O COCTOSIHUASA TPEXCJIOMHOM KPOBEJIbHOM ITAHEJIA C
OPTOTPOIIHBIM CPEJJHUM CJIOEM

Paccmorpeno oobeMHOe HanpshkeHHO-nedopMupoBanHoe coctosiaue (HIC) TpexcloiHbIX KpOBEIbHBIX MaHelneil B mporpaMmuoM koMiuiekce ANSY'S. Tlpeuioxkena pacyeTHast MOZEIb
TPEXCJIOHHOI KPOBEIBLHOMH NMaHEe! ¢ y4eTOM OPTOTPOIHBIX CBOHCTB cpeaHero cios. [TomydeHbl JaHHbIE O XapakTepe pacipeesIeH s HalPsDKEHNH B OOIIMBKAX M CPEIHEM CJI0oe IpH pabote
110 IBYXIIPOJIETHOH CXeME U IIPOM3BEJICHO CPABHEHHUE C IKCIIEPUMEHTAIbHBIMU UCCIIEJOBAHUAMH.

KiroueBrie cJ10Ba: OPTOTPOINHBIN CPEeAHUHN CIIOH, TpeXCIIOifHas KPOBEIbHAs NaHENb, PacYeT TPEXCIONHON MaHenu.

B.A. KOPOBKO, a.T.H., npod., A.A. YEPHSIEB, un:k. (I'ocynapcTBeHHbIH YHUBEPCUTET — yueOHO-HAY4YHO-IIPOM3BO/ICTBEHHBIN KOMILIEKC, I.Opeir)

PEIHIEHUE 3AJIAY IONEPEYHOI'O U3I'MBA INIACTHHOK C MCIIOJIb30BAHUEM KOH®OPMHBIX PAJIUYCOB

PaccmarpuBaroTcs ynpyrue H30TpOIHbIE UIACTHHBI ¢ OAHOPOJHBIMH I'PAHUYHBIMH YCJIOBHSMHE (IIAPHUPHOE OMMPAHKE, )KECTKOE 3aIleMIICHIE) B BUE: IPABIIIBHBIX N-yTOJIbHUKOB,
TPEYroJIbHUKOB (PaBHOOEIPEHHBIX U MIPSIMOYTOJIBHBIX), POMOOB, MPSAMOYTOJILHUKOB U AJUIMIICOB. JJIs Olpe/ieNieH st MaKCHMAaIbHOTO POrnda IUIACTHH OT ICHCTBUS PABHOMEPHO
pacrpe/ielIeHHOM HAarpy3KH, [pe/IaracTcsi HoBasi Oe3pa3MepHast XapaKTepHCTHKA IIOCKOH 00JIaCTH — OTHOIICHHE KOH(GOPMHBIX PaJnyCOB.

Kuarwuessble ciioBa: TUIACTUHKH, OTHOPOAHBIC TPAaHUYHBIC YCIIOBHUSA, PABHOMEPHO paclpe€AClICHHAas Harpys3Ka, MaKCHMaJIbHBII HpOl"I/IG, OTHOILICHHUE KOH(bOpMHBIX pagnycos.

A.A.YEPHSEB, nn:k. (I'ocynapcTBeHHbII YHUBEPCUTET — yueOHO-HAY4YHO-TIPOU3BOACTBEHHbINH KOMILIEKC, I.Opei)

OINIPEJEJIEHHE MAKCHMAJIBHOI'O INIPOI'MBA TPEYT'OJIbHBIX IVIACTUHOK C KOMBMHUPOBAHHbBIMU I'PAHUYHBIMU YCJIOBUAMMU C UCITIOJIb30OBAHUEM
OTHOUWIEHUSI KOH®OPMHBIX PAJINYCOB

PaccmaTpuBaercs 3aj1aua onepevHoro U3ruda ynpyrux M30TPOIHbBIX TPEYrOIbHBIX IIACTHHOK ¢ KOMOMHALMAMY LIAPHUPHOTO ONUPAHHS U )KECTKOTO 3allleMIIEHUS 110 CTOPOHAM
PaBHOMEPHO PACIIPE/ICNIEHHON 0 BCEl IUIOIAAN HAarpy3Koit. s onpe/eNeHns BeIMYMHbI MAKCUMAJIbHOTO NPOruba IacTHHOK MPEIAraeTcsi HCIOob30BaTh METOJUKY METO/A
MHTEPHOJSILUY 10 K03 GUIMEeHTY GOpPMBI, a B KAUECTBE OCHOBHOI'O apryMEHTa — HOBYIO 0€3pa3MepHYI0 reOMETPHYECKYI0 XapaKTePUCTHKY (OPMBI INIOCKOI 0071aCTH — OTHOLIEHNHE
BHYTPEHHETO 1 BHEIIHETO KOH(POPMHBIX PaiiyCcoB. YKa3bIBAETCs HA IPEUMYILECTBA UCIIOIB30BAHMS 3TOI0 OTHOIEHHUS 110 CPABHEHHIO C M3BECTHBIM aHAJIOTOM — MHTETPaJIbHOM
XapaKTepUCTUKON HOPMBI IITOCKOH 00nacTn — kod(huimeHToM GOpMBIL.

Kuarwuessble ciioBa: TPEYTrOJIbHBIC IITACTUHKH, KOM6HH"p0BaHHLIe TPaHUYHBIC YCIIOBHUS, MaKCHMAaJIbHBIH HpOl‘lflG, OTHOIICHUE KOH(i)OpMHbIX paanycoB, METOAMKA METOZIa HHTEPIIOJIALINH 11O

k03¢ dunmeHty Gpopmsr.

K.K.HEXKJAHOB,x.1.H.,1po.,3aci.u300p.Pocenn, A. K.HEXKIAHOB,un:x., I.H.TAPBKHH. unk. (ITeH3eHCKHiT rOCY1apCTBEHHBINH YHUBEPCUTET apXHTEKTYPbI U CTPOUTEIILCTBA)
9KCTPEMAJIBHOE NOBBIIEHUE MOMEHTOB MHEPIIMM PEJILCOB INPU KPYUYEHUHN

CTaThbs NOCBSIIEHA YKCTPEMAIBHOMY YBEINYCHHIO MOMEHTOB HHEPIIMU KPAaHOBBIX PEJIBCOB MPH KPYUSHHHU, CUIIBHO BJIMSIOIIMX HA BEIHOCIMBOCTD MOAKPAHOBBIX Oanok. Hccienyercs
YBEJIMYEHHE MOMEHTA HHEPLIUU PENbCa NP KPYYCHHUH IPH YBEIUYCHUH TOJIIMHBI CTEHKH H TI0JIOK TOJICTOCTEHHOrO IByTaBPOBOIO KBAJPATHOIO B CEYEHNUH NPOQHIIS BIUIOT 10
HPEBpALLEHHUs ero B KBaApaTHIil npoduis. OOHapyKeHO, 4TO HpeBpalieHne Npod s B MOHOJIUTHBII CIUIOIIHON KBaJpaT yBEIMYHUBACT MOMEHT HHEPLUHU KpyueHus Jkp, cm4 B 3,1075 pasa
M JIOCTHTaeT CBOEro 3kcTpeMyma. Ilmomaas ceuenus A ocTaeTcs MOCTOSHHOM.

Ki1ioueBble €J10Ba: KpaHOBBII pejibc, HOBBIIIEHHE MOMEHTA MHEPLIHH, TIOBbIIIEHHE KECTKOCTH IPH U3rHbe.

M.II.COH, un:xk. (ITepMckuii Hay4HBIH HCCIIEIOBATEIBCKUI MOJMTEXHUYESCKUH YHHBEPCHTET)

BECKOHEYHO )KECTKHE 3JIEMEHTBI TP PACYETE CTEPKHEBBIX CHCTEM METOJOM NEPEMEIIEHUIA

Tloka3ana npo0iema pacdera METOIOM NEPEMEILCHHI CTEPIKHEBBIX CUCTEM ¢ OECKOHEUHO KECTKMMHU JIeMeHTaMu. [IpeuIokeH Croco0 nomy4yeHust KOPPEeKTHOrO PeLICHUs TaKUX 3a/1ad.
KioueBble ¢10Ba: CTEPKHEBBIE CUCTEMBI, OECKOHEUHO KECTKHE HIEMEHTBI.

H.H. CTOJISIPOB, kaunj. TexH. Hayk (OAO «JIeHMOPHHHUIIPOCKTY)

CTPYKTYPHBIIl CHHTE3 KAK METO/] BBIBOPA PACYETHBIX CXEM KOHCTPYKIUI TMAPOTEXHUYECKUX COOPYKEHUN DCTAKAJTHOI'O TUITA

PaccmarpuBaeTcst MeTo ONITHMU3AIMN M pacyeTa KOHCTPYKIUIA, OCHOBaHHbIH Ha OMOHNYECKOM IPHHIIUIIE TPACKTOPHAIBHBIX CTPYKTYp. [lokazaHo penieHue 3aja4n CTpyKTYpHOTO CHHTE3a
M TIapaMeTPHUYECKON ONTHMH3ALMH IUIOCKUX CTEP’KHEBBIX KOHCTPYKIMIA paMHOro Tuna. [IpruBeaeHs! npiuMepsl CHHTE3a IUIOCKUX paM IPHYaIbHBIX COOPYKEHUH ACTaKa HOTO THIIA.
OnuchIBaeTcs aNrOPUTMHYECKAst MOJISIb ONITUMH3AINY CTEPKHEBBIX KOHCTPYKIINH.

KitioueBble €J10BA: TIIOCKHE CTATHYECKH HEONPEISINMBIE YIIPYTHE CTEePIKHEBBIE CHCTEMbI, CHHTE3 PAMHBIX KOHCTPYKLIHHA.

A.A. TPEIEB, coBethnk PAACH, a.1.H., npo., H.B. BACUJIBEB, un:k. (Tynl'Y, Tyna)

PACYET HATIPSI)KEHHO-JIE®OPMUPOBAHHOI'O COCTOSIHUSI TPEXCJIOMHOM T'MBKOM IIJIACTHHBI M3 AHU30TPOITHOI'O PAZHOCONPOTHUBJISIIOLETOCSI
MATEPHAJIA C YYETOM BOJILLIIUX TPOT'BOB

PaccmoTpeno MonenpoBanye HalpspKEHHO-1e()OPMUPOBAHHOTO COCTOSTHUS THOKHX CIIOMCTBIX IUTACTHH M3 Pa3HOCONPOTHUBIISIONINXCS MaTepraioB. [omydeHsl pe3ynbTaTsl pacuera
MO}IEJ’[BHOﬁ 3aJa9My 110 ONPEACICHUIO Haﬂpﬂ)l(eHHO-He(l)opMHpOBaHHOFO COCTOSAHUA Tpexcnoﬁnoﬁ TUTACTUHBI U3 OPTOTPOITHOI'O Pa3sHOCONPOTHUBIIAIOIIECTOCA MaTeprala.

KiroueBble ¢J10Ba: IIaCTHHA, aHU30TPOIIHSL, OPTOTPOIINS, HAPSHKEHHO-1e)OPMUPOBAHHOE COCTOSIHHE, PA3HOCONPOTHUBIISIEMOCTh, T€OMETPUYECKas HEITMHEHHOCTb.

I'.T'. BYJIBIYEB, noxtop ¢us.mat.Hayk, npod. (MHUPDA)

JTAHAMHAKA KPAEBBIX JIMCJTOKAIIMIA B IJIOCKOJE®OPMUPOBAHHOM CTEPKHE

MeTo/10M IPOCTPAHCTBEHHBIX XapAaKTEPUCTUK MOJCIUPYETCS IMHAMUKA KPACBBIX THCJIOKAIM B IIIOCKOE()OPMUPOBAHHOM CTEPIKHE KBAJPATHOTO CEUCHMsI, Ha IPOTUBOIOIOKHBIX KOHIAX
KOTOPOro JIEHCTBYIOT OJIMHAKOBBIE PACTArMBAIOLINE HArpy3KU. 3HAKH AUCIOKALUH IpearnoaaraTcs OMMHAKOBBIMU WX uepeyronmmucs. Mccnenyercs xapakTep ABUKEHUs AUCIOKALUH 1
COOTBETCTBYIOIINX MM obJiacTell IracTideckux aedopmanuii B 3aBUCHMOCTH OT BEJIMYUH TPHIIOKEHHBIX HArPY30K, PACIOJIOKEHHS TUCIOKAIMN, NX 3HAKOB U MOIIHOCTH.

KirroueBble ¢j10Ba: AHHAMUKA, MOACITUPOBAHHE, AUCIOKALMH.

A.T'. TAIIUH, a.1.H. (OAO «ATOM3HEPronpoexk™, r. Mockpa)

MPYKUHBI U JEMII®EPBI C 3AITA3JILIBAHUEM KAK UHCTPYMEHT CUHTE3A MEXAHUYECKHUX CUCTEM C 3AJAHHBIMU JTUHAMAWYECKUMMH )KECTKOCTAMMU
IIpennaraercs B maTGpOpMEHHBIX MOJIEIISIX CUCTEMBI «COOPYKEHHE-OCHOBAaHNE» UCIIOIb30BATh JJIsl MOJICIMPOBAHUS «PYHTOBOTO MIOABECA» HE TOJIBKO TPAJUIMOHHBIC IPYKUHBI 1
nemiepsl, HO TAKKe IPYKUHbI H IeMII(eps ¢ 3arna3abBaHieM (CHIIa 3aMa3/bIBacT [0 OTHOLICHHIO K IIePeMEIIeHHIO-CKOpOCcTH). Kom4ecTBo 1 3Ha4YeHUS pa3InyHbIX BPEMEH
3al1a3/(bIBaHMs, @ TAKXKE TApaMETPhbl COOTBETCTBYIOLIMX MPYXUH U JeMI(EpOB ONMPEeeIsIOTCS U3 3a1a4H ONTHMAIBHOTO IIPUOIIDKEHNUS 3apaHee H3BECTHBIX ANHAMHYECKUX KECTKOCTell B
4aCTOTHOM AuanasoHe. I[Ipy 9TOM B KauecTBE BECOBBIX (DYHKI[HIT BBICTYNAIOT CIICKTPaIbHbIC MIIOTHOCTH OTHOCHTENIBHBIX MEPEMEICHHIT i CKopocTeil GpyHIaMeHTa.



KuoueBsble ciioBa: BS&HMOHeﬁCTBHC COOpPYKE€HHS C OCHOBAHUEM, TUHAMHUYCCKHUE KECTKOCTH, ceficMuueckas peaknus.

A.10. COJIJATOB, unik., B.JI. JEBEJEB, k.1.1., BA. CEMEHOB, a.1.1., npo¢. (OOO«Texcodt», r.Mocksa)

AHAJIA3 YCTOMYUBOCTHU CTPOUTEJIBHBIX KOHCTPYKIUM C YYETOM ®U3AUYECKON HEJTUMHEMHOCTU METOJIOM KOHEYHBIX 9JIEMEHTOB

Ha ocHoBe 06].].[617[ IIOCTAaHOBKH 3aJIa4n yCTOﬁ‘{HBOCTH paBHOBECHA KOHCprKLII/Iﬁ TIPUMEHUTEIIBHO K METOAY KOHCYHBIX 3JIEMEHTOB Cq)OpMyHHpOBaH HTepaHHOHHLIﬁ AJITOPUTM PECIICHUA
3aga4n yCTOﬁ'{HBOCTH C y4eTOM (1)]/[3]4‘1601(0]7[ HEJMHEHHOCTH. ,[lIIH CTEPIKHEBBIX CUCTEM IPEAIJIOKEHBI OCHOBHBIE KPUTEPHUH OINPEIACIICHUA KPUTHIECCKOI'0 YCUJIUA B DJIEMEHTAaX. TTokazana
AKTYaJIbHOCTH paCCManP[BaeMOﬁ 3a1a4u.

KiroueBble cj10Ba: yCTOHYMBOCTD, pusndeckas HenuHeiHOCTh, MKD, AKM.

B.A. TPOMAIKH k.1.5, C.B. TYPKOBCKHUM a.1.1., M.A. ®UJITUMOHOB, nmk. (LIHUUCK nm.B.A Kyuepenko, r.Mocksa)

OB OLIEHKE HAJIEXKHOCTH 3JIEMEHTOB JIEPEBSIHHBIX KOHCTPYKLMI

31105xeHBI BOIPOCHI ONpPEIeICHUSI HaISKHOCTH 3JIEMEHTOB JICPEBSIHHBIX KOHCTPYKIHMII C yI€TOM BEPOSITHOCTHOMH MHTEeprpeTaniy K03 GHIMeHTa HaIe)KHOCTH [0 OTBETCTBEHHOCTH ISt
Pa3HBIX 3aKOHOB PACMpECICHNs TPOYHOCTH U Harpy3ku. Ha ocHOBe HHTEpBaIbHOTO OLICHUBAHUSA TOKa3aTeNsd HaASKHOCTH 110 Pe3yIbTaTaM OMHOMHAIBHOM CXEMBbI HCTIBITAHUH TIPUBEICHBI
(bOpMyJ'ILI JUIL KOHTPOJIBHBIX Harpy3o0K B 3aBUCUMOCTH OT YHUCJIa HMCIBITAHUH 1 3aaHHbIX Tpe60BaHP[I7[ K HaJIC)KHOCTH IJI1 HOPpMAJIBHOT'O, HOrap]/I(t)MI/ILIeCKPI HOPMAJIbHOI'O U Beﬁﬁynna
pacnpe/iesieHuii npouHocTH. V3I05KeHHe HILTIOCTPUPYETCS IPUMEPaMH.

KiroueBble ¢J10Ba: AIUTENBHAS IPOYHOCTD, BEPOSITHOCTH 0€30TKa3HOU paboThl, KOHTPOJIbHAS HATPy3Ka, [UIaH UCTIBITAHUIL.

ABSTRACTS

UDC 539.3: 624.04. G.V. Vasilkov, Z.V. Bujko. Non-uniqueness of problems solution of structural mechanics under consecutive raising of building structure

Authors formulate and prove statement that final quantities of components of system mode of deformation are not equal for different variants of a building sequence that is theoretical problem has non-
unique solution. Illustrative examples are given in the paper. Step-by-step method for solution of a structural mechanics main problem is recommended for studying during masters training for
«Construction» specialization. The main problem is definition of components of mode of deformation taking into account the building sequence.

Key words: building sequence, step-by-step method, solution non-uniqueness.

UDC 642.04:539.376. A.S. Dekhtyar. Design of folded structures

Kinematical method of limit equilibrium theory is used for load carrying capacity evaluation of prismatic and non-prismatic folded structures in thin-walled space structures. Upper bounds of limit load in
closed form are obtained. Therefore it is possible to choose the best form and dimensions of folded structures depending on design restrictions.

Key words: folded structures, space structures, load carrying capacity, limit equilibrium theory, upper bounds.

UDC 621.791. E.V. lldiyarov. Experimental and theoretical researches of mode of deformation of a three-layer roof panel with an orthotropic middle layer

Three-dimensional mode of deformation of three-layer roof panels was analyzed using ANSYS software. The author suggested calculation model for the three-layer roof panel taking into account
orthotropic properties of the middle layer. Data about character of stresses distribution in boardings and the middle layer are obtained for working by a two-span scheme. Data are compared with
experimental ones. Key words: orthotropic middle layer, three-layer roof panel, calculation of three-layer panel.

UDC 624.04. V.1. Korobko, A.A.Chernyaev. Problem calculation of cross-section bend of plates with usage of conformal radiuses

The article considers elastic isotropic plates with homogeneous boundary conditions (hinge a support, rigid a support) presented by correct n-squares, triangles (isosceles and rectangular), rhombuses,
rectangles and ellipses. To estimate maximal deflection of plates under load distributed in regular intervals it is suggested to use new dimensionless characteristic of a flat area — the relation of conformal
radiuses. Key words: plates, homogeneous boundary conditions, regular intervals of distributed load, maximal deflection, relation of conformal radiuses.

UDC 624.04 Chernyev A.A. The definition of maximal deflection of triangle plates with combined boundary conditions by relation of conformal radiuses

The article considers problem of a cross-section bend of elastic isotropic triangle plates with combined hinge a support and rigid a support on edge under load distributed in regular intervals all over the
area. To estimate value of plates maximal deflection it is suggested to use the technique of interpolation method by form factor and as the basic argument of the new dimensionless geometrical
characteristic of form of flat area — the relation of internal and external conformal radiuses. And as revision advantages of use of this relation in comparison with known analog — the integrated
characteristic of the form flat area — form factor.

Key words: triangle plates, combined boundary conditions, maximal deflection, relation of conformal radiuses.

UDC 624.014.2.072.23.046.5(043.3). K.K. Nezhdanov, A.K Nezhdanov, I.N. Garkin. Extreme increase of inertia moments in rails torsion.

This article considers extreme increase of inertia moments of crane rails torsional strongly influence the endurance of crane girders. Authors investigated increase of the inertia moment of the rail under
torsion with increasing thickness of the walls and shelves of thickwalled I-section profile in the square until its transformation into a square profile. It was found that the transformation of the profile of a
monolithic solid square increases the inertia moment of the torsion Jkr, cm4 to 3.1075 times and reaches its extreme! A cross-sectional area remains constant (const).

Key words: crane rails, increasing moment of inertia, higher stiffness in bending.

UDC 624.04;539:519.6. M.P. Son. Extremely rigid elements in calculation of bar systems by deflection method
The paper considers problem of calculation of bar systems with extremely rigid elements by deflection method. The author suggests method for proper solution obtaining of such problems.
Key words: bar systems, extremely rigid elements.

UDC [519.852:512.643.4]:531.422:[624.072.33.014:624.075.22] N.N. Stolyarov. Structure synthesis as a method for choice of calculated scheme of hydraulic structures of elevated type

The technique of optimization and design calculation are described in the article. They are based on the principle of bionics of trajectory-structure. The article considers problem solution of structural
design and parametric optimization of planar rod structures of frame-type. The examples of synthesis of plane frames berthing facilities Elevated type. The problem of optimization algorithm model of
rod constructions is formulated.

Key words: flat statically indeterminate elastic bar systems, synthesis of frame structures.

UDC 620.1:500. Treschev A.A., Vasiliev N.V. Calculation of mode of deformation of a three-layer flexible plate of anisotropic material with different resistant and large deflections

The paper considers modeling of mode of deformation of flexible lamellar plates of materials with different resistant. The paper presents calculation results of model problem of mode of deformation
definition of the three-layer plate of orthotropic material with different resistant.

Key words: flexible lamellar plates, orthotropic material, resistant.

UDC 539.3. G.G. Bulychev. Dynamics of regional dislocations in a plane deformed rod

The spatial characteristic’s method is used for the simulation of dynamics of regional dislocations in a plane deformed rod with square section and identical stretching loadings which act on its opposite
boundaries. Signs of dislocations may be identical or alternative. The character of motion of dislocations and corresponding fields of plastic deformations depending on values of applied loadings,
arrangement of dislocations and their signs and magnitudes is explored.

Key words: dynamics, simulation, dislocations.

UDC 699.841.624.042.7. A.G. Tyapin. Springs and dashpots with time lag as an instrument for synthesis of mechanical systems with prescribed dynamic stiffness

The author proposes to use springs and dashpots with time lag (force appears some time later after displacement-velocity) together with conventional springs and dashpots in the platform model of the
soil-structure system to model “soil support”. The number and values of such time lags, as well as springs’ and dashpots’ parameters are obtained using optimal approximation procedure of the prescribed
impedances in the frequency domain. Spectral densities of the relative base mat displacements and velocities are used as weights.

Key words: building-foundation interaction, dynamic stiffness, seismic reaction.

UDC 624.04.046.3. Soldatov A.Y., Lebedev V.L., Semenov V.A. Analysis of Construction stability by finite element method taking into account physical nonlinearity

Iterative algorithm of the stability problem solving is presented taking into account the physical nonlinearity. The algorithm is based on the general formulation of the structures equilibrium stability
problem applying to the finite element method. The author offers basic criteria for determining of the critical force in elements of bar systems. Authors notice importance of problem.

Key words: stability, physical nonlinearity, FEM.

UDC.624.012.2.046:69. V.A. Gromatskij, S.B. Turkovskij, M.A. Filimonov. Elements reliability estimation of wooden structures

The paper deals with problem of determination of elements reliability of wooden structures taking into account probabilistic interpretation of reliability factor by responsibility for different distribution
laws of durability and load. On the basis of interval estimation of a reliability index by results of binomial test scheme authors present formulas for test loads depending on tests number and specified
requirements to reliability for normal, lognormal distributions of reliability and Vejbull distributions of reliability. The paper has illustrated examples.

Key words: durability, probability of nonfailure works, test load, test plan.
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B.B. JAHEJIb, k.1.H. ({HUUCK 1nm.B.A . Kyueperko, MI'CVY)

AHAJIA3 ®OPMY.I JIJIS1 ONPEJEJEHUS )KECTKOCTHU IPU CXKATUM INIAT®OPMEHHBIX CTBIKOB KPYITHOIIAHEJIbHBIX 3JJAHUI

JlaH aHaIM3 CYIECTBYIOMNX (GOPMYI IS ONpeiesieHust )KECTKOCTH MPH CXKATUK FOPH30HTANIBHBIX IUIATGOPMEHHBIX CTHIKOB KPYITHONAHEIbHbIX 31aHui. ClieaHbl MPeI0KEeHHS 110
OIIpE/ICNIEHUIO MOyl YIIPYTOCTU PacTBOpPa FOPH30HTAIIbHBIX IIBOB, HAYaIbHOIO MOJYJIsl YIIPYTOCTH KAMEHHOH KIaaKu.

Kiio4eBble €J10Ba: )KECTKOCTb, KOY(P(HIMEHT MOAATIIMBOCTH, IIaT(OPMEHHBIH CTHIK, KPYITHOTIAHEIbHBIC 3aHMUs, C)KaTHE, HAYaIIbHBIl MOIYJIb YIPYTOCTH, PACTBOP, TOPH30HTAIbHBIII OB,

T.0. KUNITUAHMU, a.T.1., npod., K.I'. TOJUI3E, nn:k., H.O. KAYKAUYNIIBWJIN, un:k. (I'py3uHCKHii TeXHUYECKHiT yHUBEpCUTET, T. TOMINCH)
HANPA)KEHHO-JE®OPMUPOBAHHOE COCTOSIHUE B TPEXCJIOMHOM MJIACTUHE C PA3PE3AMM U OTBEPCTUSMMU

Paspaborana npakTHyecKkas METOAMKA PEIICHHS HEMMHEHHBIX T QepeHIMATbHBIX YPAaBHEHHIT C IEpEeMEHHBIMU KO DHUIIMEHTaMH, B YaCTHOCTH, Pa3pbIBHBIMH KO QHUIIHEHTaMH.
Meroarka OCHOBaHa Ha JMHEAPU3ALMH HCXOAHBIX YPAaBHECHHI METO/IOM IIOCIICJOBATEIBHBIX HATPY)KCHHIT C BBEACHHEM B HCKOMOE PEIICHHE Pa3PBIBHBIX (DYHKIHMI C HEKOTOPHIMH
HMCKOMBIMH KOA((UIIMEHTAMH, YTO NPUBOJUT K OBICTPOH CXOAMMOCTH Psijia ¥ K KOMIIAKTHOMY JI'OPUTMY pacyera.

Ki1io4eBble €J10Ba: TUIACTHHA, Pa3pbIBHBIE QYHKINH, CXOAUMOCTH Psa, OTBEPCTHUS.

A.Y. HYPUMBETOB, kana.dus.mar.nayk (Poccuiickuii rocynapcrBenHslii Texnonornueckuii ynusepcurer um.K.9.1lnonkoBckoro)

OBOBIIEHHOE KPYYEHUE MHOTOCJIOMHBIX CTEPY)KHEI MPOU3BOJIbHOI'O CEYEHUSA, COCTABJIEHHBIX U3 AHU30TPOITHBIX MATEPUAJIOB
Heonnoponusiii MaTepuai npeacTaBiieH B BUJIE OJHOPOIHOTO aHU30TPOITHOTO MaTepHaia ¢ yIPYruMy KOHCTaHTaMH, BEIP)KEHHBIMH Yepe3 yIpyrue KOHCTaHTBI €r0 COCTaBIISIOMINX.
TouHOCTB MpeJIeTLHOT0 Mepexo/1a K TEOPUH apMHPOBAHHAIX CPEl BO3PACTAET C POCTOM YHCIIa apMUPYIOIIUX AJIEMEHTOB.

Ki1io4yeBbie ¢/10Ba: MHOIOCIOMHbIC CTEPIKHH POU3BOIBHOTO CEUCHHSI, AHU30TPOIIHBIC MATEPHAIBL.

A.A. IOKPOBCKHUM, n.1.1., npod. (IT'YAC, Ilensa)

NPUMEHEHUE METOJ0OB CTPOUTEJIbHON MEXAHUKHU K PACYETY G®YHIAMEHTOB 3ATJTYBJIEHHBIX B TPYHT

HpelmaraeTCﬂ TIPUMEHEHHEC KITAaCCUYECKHUX METO0B CTpOHTeJ‘[BHOﬁ MEXaHHKH K pacueTy Q)yHI[aMeHTOB, 3aFIIy6HeHHI>IX B IDYHT. Meroz[m(a OTJIMYACTCS YETKOCTBIO ITIOCTAHOBOK U peLLIeHI/Iﬁ
3a1a4, MPUMEHUMOCTBIO K paC4€Ty HE TOJIBKO OTACIBHBIX Q)yHI[aMeHTOB, HO U CTCP)KHEBBIX CHCTEM Ha }Z[e(l)OpMI/IpyeMOM OCHOBAaHHH.

KioueBble cj10Ba: pacuer yHIaMEHTOB, METO/bI CTPOUTEIBHOH MEXaHUKH, IPYHT.

A.M. CATIOXKHHUKOB, nokr.¢punocopun, npod., C.M. TPUT'OPIIEB, nnik. (AcTpaxaHCKHH HHXCHEPHO-CTPOUTEIBHBINH HHCTHTYT)

VUET MOCJIEJIOBATEJBHOCTH BO3BEJIEHMS 3IAHUIT METOIOM KOHEYHBIX 3JIEMEHTOB C IIO3TAKHBIM ®OPMUAPOBAHUEM PACYETHOW MOJIEJIN
IIpennoxxeH MeTox yuera Mocie10BaTeNbHOCTH BO3BEIEHUSI MHOTOATaKHBIX 3[JaHUN U COOPYKEHHI Pa3IMYHOrO Ha3HAUEHUsI, MATPUIIA )KECTKOCTU KOTOPBIX CTPOUTCS 110 NPUHIUITY
PAacCIIUPSIOLIErocs CYNEPAIEMEHTa B PaMKaX METO1a KOHTYPHBIX M PaCYETHBIX TOueK. MeTo 1 MO3BOJISET ONPEEINTh HAPSKEHHOE COCTOSHUE HECYIINX 2JIEMEHTOB BO3BEAEHHOM 4acTu
3[1aHKS C YIETOM €ro HayaJabHO! 1e(OpMHUPOBAHHOCTH, BOSHUKAIOIIEH PH MOCTENIEHHOM Bo3BeeHHH. Ha npuMepe MHOTO9Ta)XHOIO KapKacHOTO 3[aHus MokasaH 3G deKT, moxydacMbli
[P y4yeTe NOCIeJ0BaTEIbHOCTH BO3BEIEHUS 110 CPABHEHUIO C TPAAUIIMOHHON pacyeTHONW MOJIENIbIO, COITIACHO KOTOPOH 3/1aHNue PacCMaTpUBAETCs LIEIUKOM, T.€. KaK MOJHOCTBIO
BO3BeJIEHHOE. KiTroueBnle cJ10Ba:M0CIIe/I0BaTEIbHOCTD BO3BEICHHS, PACUeTHAs MOJIENIb, CKOJIB3SIIME U PACIIUPSAIONIMECS CYTIEPAIEMEHThI, METO/l KOHTYPHBIX U PACUETHBIX TOYEK.

WU.H. CEPIIUK, a.1.H., npod. (bpsiHckas rocymapcTBeHHAs HHKEHEPHO-TEXHOIOIMYECKAs aKaIeMust)

TPEYI'OJIBHAS JUCKPETU3ALUSA TOHKUX OBOJIOYEK HA OCHOBE MOAU®UIIUPOBAHHOI'O INOJAXOJA K KYCOYHOMY TECTHPOBAHUIO B METO/IE
KOHEYHbIX DJIEMEHTOB

Pa3paboTaH BHICOKOTOUHBIN TPEYTOIbHbIIl KOHEUHbIIT 31IEMEHT U1 PAaCcUeTa TOHKUX 000JI0UEK C UCIIOJIb30BAHHEM PACIIMPEHHOTO I0AX0/a K KYCOYHOMY TECTHPOBAHHIO 0 AHPOHCY Ipu
omMcaHu M3ruOHbIX Aedopmaruii. B cirydae HemocTosHHBIX AehopMaliii yCIIOBHs HEMPEPHIBHOCTH T10 TIEPEMEILCHHSM 3/1eCh TOIMYCKaeTCsl HapyIIaTh HE TOJIBKO Ha TPaHHI@AX, HO U
BHYTPHU 00acTH 35eMeHTa. [Ip1 5TOM yJaeTcsi CTPOMTh OTHOCHTENBHO MPOCTHIC, HO 3((EKTHBHBIC KOHEUHBIC 3IEMEHTHI. [IpUMepBI Ul IMIMHAPUYECKOI 000JIOYKH 1 THIIEpOOINYECKOro
napaboJIon/1a HILTIOCTPUPYIOT OBICTPYIO CXOAMMOCTb PE3YJ/IbTaTOB, HOMy4aeMbIX 0 MEpe CTYIIEHHs CETKHU C MOMOILBIO IPE/UIaraeéMoro KOHEYHOro 3JIEMEHTa, K TOUHOMY PELICHHIO 3a/1a4uM.
KuoueBbie c10Ba: TOHKHE 060.]'[0‘11(]/1, TprFOHLHLIﬁ KOHEYHBIH DJIEMEHT, YCIOBUSA CXOAUMOCTH.

B.A. MIYIIKWH,k.1.0. K PACUETY C)KATOI'O CTEPXKHS TPOCTPAHCTBEHHOM ®EPMBI 110 CII 53-102-2004

IIpemiaraercst aITOPUTM OTNPEIEIICHUS PACUSTHON IMHBI CTEPIKHS, PeJHA3HAUYSHHbIN IS HCIIOJIb30BaHMs B cOCTaBe kKakoro)inmoo u3 cymectByromux BK (IIK). Anroputm
TIOCTPOEH MO NMPHHIINITY, KOTOPBIN ncnons3oBaH B [Ipunokennn «O» CII u peann3oBaH B nognporpamMmax, padoraronmx mog Autocad. OH NPUIIOKUM K pacdeTy
MIPOCTPAHCTBEHHBIX (PepM CO CTEPIKHAMHU KOJIBIIEBOTO CEUEHHUS, HAIPHMED, CTPYKTYPHBIX KOHCTpYKIHi «MapxW» u «Kucnoonck». HamedeHs! yTH K pacIIIpeHUI0 001acTH
MPUMEHEHHUS aJropUT™a.

KiroueBble ciioBa: ¢epma, pacyer, HOpMbI, COPT, CTEPIKEHb CHKATHINA, IPOAOTBHBIN U3rHO HEITTOCKHUIA.

A.A. SEMJISTHCKU, Kan.pus.mat.HayK (Keiprescko-Poceuiicknii CaBsHCKuil yHuBepenTeT, r.buikek)

KOHTPOJIb YPOBHSI YCTOUYUBOCTH ®PA'MEHTA MACCHUBHOI'O COOPYKEHMS

Paccmotpena nByMepHas fMHAMUYECKAs MOJEINb, TO3BOIISIOIAS ONMCHIBATL M IPOrHO3UPOBATH IIOBEAECHUE CTPOUTENBHBIX M THAPOCOOPYKeHHH. [Ipennoxkena MexaHuKo-
muppoBast MeToANKa (QUKCAIUK YPOBHS YCTONYMBOCTH MaCCHBHBIX COOPYKEHHIT Ha mpuMepe 1uoTuHbl Toktorynsckoi I'C. MeTox 3akimouaercs B IPEACTaBICHHHN THAPOY3/Ia
B BUJIE JIBYMEPHOM JJMHAMIYECKON CHCTEMBI C HCIIOJIb30BAHHEM 3apETUCTPUPOBAHHBIX SKCIIEPUMEHTAJIBHBIX IAHHBIX IIEPEMEICHNH (ParMEeHTOB COOPYKEHHS
ceifcMonpreMHIKaMy. UHCIIEHHBIE PENICHNS JHHAMUYECKHX CHCTEM, TTIOCTPOCHHE OCOOBIX TOYEK (Da30BBIX MOPTPETOB, COOTBETCTBYIOIIHE YPOBHAM YCTOHUHBOCTH
KOHCTPYKIIMH, PEATM30BaHbI C IOMOMLIBLIO MPE/UTaraeéMbIX HAMH allrOPUTMOB, PEali30BaHHBIX Ha DOBM.

KuoueBsble ciioBa: yCTOfI'{PIBOCTB, JABYMEpHass TUHAMHUYECKasA CUCTEMA, THAPOY3EIL.

B.JI. AKYHIEB, 3acu. nesiteib nayku P®, 1okrop ¢us.mar.Hayk, npod., yuensiii cexperaps YPAH (Muctutyr aBromatusauun npoekrnposanns PAH)
YCTOUYUBOCTH TOHKOCTEHHBIX KOHCTPYKIIMU C YYETOM HAYAJIbHBIX HECOBEPIIEHCTB



PaCCManI/IBa}OTCﬂ HEJIMHEHHbIe Z[e(i]OpMaLIPH/I " yCTOﬁ'—IHBOCTL TOHKHX 000JIOYEK C Y4E€TOM Ha4aJbHBIX FT€OMETPUICCKUX HECOBEPILICHCTB. HpeZ[J'IO}KCHO npeHere%
UHEPLUHUOHHBIMU CUJIaMH, OCTaBUB KOMIIOHCHTBI CBA3aHHBIC C BA3KMMU CUIIAMU. Merton naer P4 BBIYUCIUTEIBHBIX NPEUMYIIECTB: PEUICHUE 3aBUCUT OT OAHOI'0 napamMerpa —
BPEMCHH, aJITOPUTM PCUICHUA MPOIIEC, YEM IIPU UCIIOJIB30BAHNN TUHAMUYCCKUX ypaBHeHHﬁ.

Ku1ioueBble cj10Ba: TOHKOCTEHHBIE KOHCTPYKIUH, METO JIOTIOTHUTENIEHOM BSI3KOCTH.

A.C. MAPYTISIH, k.T.H., 1011., FO.U. TABJIEHKO, un:k. (IIaturopckuii rocyaapcTBEHHbINH TEXHOTOTHYECKUI YHHBEPCHTET)

NPUBJMKEHHBIN PACYET NEPEKPECTHBIX CHCTEM HA CEUICMHUYECKHUE BO3JIENCTBUSA

Hpez{nomeﬂa TIpaKTUYECKast METOANKA HpI/IGHI/I)KGHHOFO pacdeTa NepEeKPECTHLIX CUCTEM B IIAHE KBaI[paTHOﬁ U OJU3KOM K Helt q)OpMBI Ha CeCMHYECKUE BO3JCHCTBUSL.
IIpuBeneHbl HEKOTOPBIE PE3YIbTATHI TAKOTO PACcueTa, HOATBEPKICHHbBIE YNCIEHHBIMU UCCIEJOBAaHUAMMU TP IPOEKTUPOBAHUHU JIETKUX METAJUIOKOHCTPYKIHMI U3 NEPEKPECTHBIX
CHCTEM JUI CTPOUTENbCTBA B paiiOHAX ¢ PACYETHOM celCMUYHOCTBIO 8 1 9 DaioB.

KiioueBble ¢/10Ba: MePEKPECTHAS CUCTEMA, OJIOK MOKPBITHS, MOYIIb, HEPEKPECTHBIE CTATbHBIE (hepMBI, NPUOIMKEHHBIH PacyeT, ceiCMIUECKUe BO3ACHCTBHSA, YaCTOTA, MEPHO COOCTBEHHBIX
KosiebaHuii.

JL.H. TYTOBCKOW, Texnuyeckuii nupexrop (3A0 «CreuxumMnpoeKTMOHTAR»)

PACYET BE30OITACHOI'O CPOKA CJIYKBbI HECYIIIAX KOHCTPYKIIAA B KOPPO3SHNOHHO-OMMACHBIX YCJIOBUAX

CrapeHue 371aHuii 1 COOPYXKEHU, a TaK)Ke KOPPO3UOHHBIM U3HOC HECYIUX KOHCTPYKLMI 00yClIaBIMBaOT HEOOXOAUMOCTh pacyera X O€30I1aCHOro CPOKa CIIy>KObI.
KiioueBble cj10Ba: HECYIME KOHCTPYKIIMHU, KOPPO3HOHHBIH H3HOC, O€30MaCHBIH CPOK CIYKObI.

B.C. YTKHUH, a.1.1.,ipod., A.H.PEJIbKHH, nu:k. (Bosorojckuii rocy1apcTBeHHbIH TEXHUUECKHH YHUBEPCUTET)

PACYET HAJIE)KHOCTH HECYIIIUX JIEMEHTOB KOMBUHUPOBAHHBIM METO/IOM ITPM OTPAHUYEHHOM CTATUCTUYECKUI HHOOPMALIMHA O HEKOTOPBIX
MMAPAMETPAX MOJEJIN C HCITOJIb30OBAHUEM HEPABEHCTBA YEBBIIIEBA

Paspabotan HOBBII MOAXO/ K OLEHKE HAIEKHOCTH HECYIIETO HJIEMEHTa KOHCTPYKIMH IS CUTYalHii, B KOTOPOii 00 01HOM 0a30BOM MapamMeTpe MaTeMaTHIECKONH MOJICIH MPE/EITbHOrO
COCTOSIHYSI MIMEETCsl I10JIHAs CTaTHCTHYeCKass MH(OpMaIus, a 0 APyroM rnapameTpe MOAEIH U3BECTHBI JIUIIb 3HAYCHUS CPeAHEro U aucnepcuu. [t onucanus 6a30Boro napamerpa ¢
orpaHuueHHON HH(pOpManueit Hcob3yeTcs: HepaBeHCTBO YeObliena.

KuioueBsle ciioBa: HaZACKHOCTD, ITIPEACIIBHBIE COCTOSIHUSA, MEXaHUYECKUE CUCTEMBI, HEPABECHCTBO YeObImena.

B.B. KATIOIIHH, k.1.H. (HayuHo-uccnenoBatenbekas U poeKTHO-ctpoutesbHas Gpupma «Y HUKOH»)

CTATUYECKOE U JUHAMHWYECKOE JIEACTBUE IMOJBMKHOW CHETOBOM HATPY3KHU

PaccmarpuBaroTcs cirydan BO3JEHCTBHUSI CBA3HON CHEXKHON MAcChl («CHEXKHOM TOCKN») KaK IMOJABIDKHOI Harpy3KH B KBa3UCTATHICCKON M IMHAMIYECKOIl IocTaHoBKe. [Ipemaratorcs
METOMVKH pacdeTa CHETOyIepKHUBAIONINX IPErpajl Ha CTATHYECKOe BO3JCHCTBUE CHETa, a TAKXKE METO/IMKA ONpeeTIeHNs JMHAMUYECKNX Harpy30K, BOSHUKAIOIIUX IIPU yIape ABMKYIIecs
CBSI3HOM CHE)KHOM Macchl O Iperpaay. MaTepuaibl CTaTbi OCHOBBIBAIOTCS HA SKCIIEPUMEHTAIBHBIX ¥ TEOPETHUECKUX HCCICJOBAHUAX aBTOPA U PAAE 3apyOSIKHBIX UCCIIEA0BAHUI U MOTYT
OBITh HCII0JIb30BAHbI B IPAKTHKE IPOSKTUPOBAHUS PA3IMUYHBIX 3[aHUI, 8 TAKXKE NPOTUBOJIABHHHBIX COOPYKEHUH.

Kuarwuessble ciioBa: TIOABMKHAs CHErOBas Harpyska, «CHEXXHas JOCKa», IPOTUBOJIABUHHBIC COOPYKEHHUA.

I.I. KALIEBAPOBA, n.1.1., A.JO. 30BAUYEBA, unzk. (IICTY, Ilepms), C.H. IYBUHCKHM, ra.cuen. (000 «K-TexcTpoii»)

MOJIEJTAPOBAHUE ITPOLECCA PA3PYIIEHUA KUPIIUYHOW KJIAJKM 3TAHU B HATYPHBIX U YUCJIEHHBIX SKCIIEPUMEHTAX

IIpencTaBieHsl pe3ynbTaThl HATYPHBIX SKCIEPUMEHTOB U YHCIICHHBIX SKCIIEPUMEHTOB, MPOBEICHHBIX JUIS H3y4YEHHS MPOIlecca pa3pyIeHUs MaTepraia KUpIUIHOH Kiiaaku. [TomydeHst
TOJTHBIE IUarpaMMsl 1e(hOpPMUPOBAHHS, TO3BOISIOIIIE BBIIBUTH PE3EPBbI HECYIIEH CIIOCOOHOCTH KOHCTpYKIuii. ViccienoBana BO3MOKHOCT 3aMEHBI KOMITO3HIIMOHHOTO Marepuaa
OJIHOPOZHBIM MaTepUajIoM ¢ 3G (HEKTHBHBIMH KECTKOCTHBIMU XapaKTEPUCTHKAMH.

KirroueBble cj10Ba: paspylieHie MaTepHala KUPIUYHOM KIIaKH, pe3epB Hecylel criocoOHOCTH.

ABSTRACTS

UDC 69.057+624.078. Danel’ V.V. Formulas analysis for stiffness determination in compression of joints bearing against platform of large-panel buildings.

This article considers the analysis of existing formulas for stiffness determination in compression of joints bearing against platform of large-panel buildings. There are proposals on the definition of
modulus of horizontal mortar joints, the initial modulus of elasticity of stone masonry.

Key words: stiffness, ductility ratio, compliance, platform interface, large buildings, compression, initial modulus

UDC 539.3:624.073. G.O. Kipiani, K.G. Dolidze, N.O. Kachkachishvili. Mode of deformationin in three-layered plate with cuts and apertures.

The practical method of solution of nonlinear differential equations with variable coefficients, in particular, with discontinuous coefficients is developed. This method is

based on the initial equations linearization by successive loading method with introduction in the desired solution the discontinuous functions with some desired coefficients that leads to rapid
convergence of series and extremely compact algorithm of calculation.

Key words: a plate; explosive functions; convergence of lines; apertures

UDC 624.074. A.U. Nurimbetov. Generalized torsion of multilayer rods with arbitrary cross5section composed from anisotropic materials

The paper discusses a problem of choice of approximate model of multilayer reinforced structures. The model gives possibility of practical realization of calculations of mode of deformation of body on
the one hand and takes into account features of properties and structure of composition material. Heterogeneous material is presented as homogeneous anisotropic material with elastic constants evaluated
through elastic constants of its components. The accuracy of passage to the limit to theory of reinforced mediums increases simultaneously with growth of number of reinforced elements.

Key words: composite materials, anisotropic medium

UDC 624.04:539:519.6. A.A. Pokrovskij. Application of methods of structural theory for calculation of foundations deepened in soil

The paper presents methodology using classical methods of structural theory for calculation of foundations deepened in soil instead of another methods. The methodology is notable for accuracy of
problem definition and tasks solutions, applicability for calculation njt only separate foundations but also bar systems on deformed foundation.

Key words: calculation of foundations, methods of structural theory, soil

UDC 624.04. A.1. Sapozhnikov, S.M. Grigorshev. Account of erection buildings sequence by the method of final elements with storage formation of calculated model

The method of account of erection multi-storey buildings and constructions sequence of various assignments with matrix of rigidity constructed by a principle of extending super element within the
method of planimetric and calculated points is suggested. The suggested method allows defining real work of building carrying elements, accounting its initial deformation arising during gradual erection.
Key words: erection sequence, design model, sliding and broaden super elements, the method of layout and calculated points.

UDK 539.3: 519.6. I.N. Serpik. Triangular discretization of Thin SHELLs on base of modified approach to patch test in finite element method

A high accuracy triangular finite element has been developed for analysis of thin shells with using the extended approach to Irons patch test for description of bending deformations. The condition of
displacement continuity in the case of non-constant strains is supposed to be violated here not only on the boundaries but inside the area of an element as well. Thus it is possible to construct the relatively
simple but effective finite elements. The examples for the cylinder shell and hyperbolic paraboloid illustrate the quick convergence of the results obtained with the help of the presented finite element to
the exact solution of the problem with the mesh refinement.

Key words: thin shells, triangular finite element, convergence conditions

UDC 624.04. B.A. Pushkin. The fixed column calculation of spatial frame using building by5law 53-102-2004

This article considers the algorithm of rod «calculated» length definition, intended for use as a part of any existing software complexes. The algorithm is based on a principle which is used in the
Appendix «O» (the code of the rules). It is realized in the subroutines working in the Autocad environment and can be applicable to calculation of space framework with ring rods (etc.) of «Marchi» and
«Kislovodsk» sections of structural constructions, for example. The summary considers ways of expansion of the algorithm scope.

Key words: frame, calculation, regulations, software, fixed column, nonplanar buckle

UDC 624.04.074. Zemlyanskij A.A. Control of stability level of fragment of massive structure

The classical A.M. Laypunov’s stability method is used to calculate massive building structures. The paper suggests mechanical digital method for latching of stability level of massive structures by
example of Toktogul’skoj hydroplant dam. Method idea is presentation of water-engineering system in the form of bivariate dynamical system. The method also uses recorded experimental data by jugs
of movings of structure fragments. Key words: massive structures, dams, stability, dynamical system

UDC 539.2.6; 624.04.074. V.L. Yakushev. Stability of thin-walled constructions in view of initial imperfections.

The report considers non-linear deformations and stability of thin shells in view of initial geometrical imperfections. It is suggested to neglect inertial forces and consider components depending on viscid
forces. This method has a number of calculating advantages: the solution depends on one parameter — time, the solution algorithm is simpler in comparison with others dynamic equation using.

Key words: thin-walled constructions, method of extra viscosity

UDC 624.012:624.07. A.S. Marutyan, Yu.l. Pavlenko. Approximate calculation of cross-systems under seismic effects

A practical method of modeling cross-systems in terms of a square and close to it form on seismic effect is suggested. Some results of modeling are outlined, confirmed by numerical studies in the design
of light metal from the cross-systems for construction in areas with estimated seismic 8 and 9 points.

Key words: cross-system unit cover, the module, steel cross girders, modeling, seismic effect, the frequency, the period of natural oscillations

UDC 69.04. L.N. Lygovskoy. Safety service life calculation of supporting constructions in corrosion dangerous conditions

Buildings aging and corrosive wear of supporting constructions make it is necessary to calculate their safety service life.

Key words: supporting constructions, corrosive wear, safety service life

UDC 624.046.5. V.S. Ytkin. Reliability calculation of bearing elements by combined method with limited statistical information about some model parameters using Chebychev’s inequality



A new approach was developed for reliability estimation of bearing element of construction in case when we have complete statistical information only about one base parameter of mathematical model
of limiting state and know only average value and dispersion of other. To define base parameter with limited information Chebychev’s inequality is used.
Key words: reliability, limiting state, limited information

UDC 624.074.530.145. V.V. Katyushin. Quiescent and dynamic impact of moving snow load

The paper considers cases of impact of cohesive snow mass («snow planking») as moving load in quasi-static and dynamic statement. The paper contains calculation methods and practical
recommendations for calculation of snow barriers under quiescent impact of snow. The paper presents method for estimation of dynamic loads taking place when moving cohesive snow mass knocks the
barrier. Key words: snow load, moving mass, knock

UDC 620.1:539. G.G. Kashevarova, A.Yu.Zobacheva, S.I.Dubinskiy. Modelling of destruction process of buildings brickwork in natural and numerical experiments

The paper shows the results of natural and numerical experiments carried for study of material destruction process of brickwork. Obtained complete deformation diagrams allow to detect the bearing
capacity reserve of constructions. The paper researches the possibility to replace composite by homogeneous material with effective rigid characteristics.

Key words: material destruction of brickwork, bearing capacity reserve
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HLT. TACAHOB, k.1.H, aou. (baxunckuii punran MocKoBCKOro rocy1apcTBEHHOIO OTKPBITOIO YHUBEPCUTETA)

3AKPBITUE TPEIIIUHBI HA TPAHUIIE PA3JEJIA JOPOXKXHOI'O NOKPBLITUSA U YIIPYT'OI'O OCHOBAHUA

TIpoBeneHO MaTeMaTHYECKOE ONMCAHNE HAPSHKEHHO-Ae(OPMHUPOBAHHOTO COCTOSHHUS MAPhI «IO0POXKHOE IMOKPBITHE — YIPYroe OCHOBAHME» C YaCTUYHBIM 3aKPBITHEM TPEIIUHBL
Ha rPpaHMIE pa3zena B cilydyae JACHCTBHUS KOHTAKTHBIX HAIPSDKEHUH B MECTaX CONPUKOCHOBEHUS KOJIECa M JJOPOKHOIO MOKPBITHS. CUUTACTCS, YTO 3aKPhITHE OEPEroB TPEIINHbBI
TIPOUCXOJUT B CPEIHEN YaCTH TPEIIUHBI.

KirroueBble ¢j10Ba: 10POKHOE MOKPBITHE, TPEILIMHA ¢ YACTUYHO KOHTAKTUPYEMbIMU OeperamMu, KOHTAaKTHBIE HALPSKEHHUS.

B.B. JAHEJIb, kaua. texH. Hayk, U.H. KY3bMEHKO, unx. ({HUVCK um.B.A.Kyuepenko)

OMNPEJEJEHHUE )KECTKOCTH NNPU CIKATUM IIJIAT®OPMEHHBIX U INIAT®OPMEHHOIMOHOJIMTHBIX CTBIKOB KPYITHOIAHEJIbHBIX 3[IAHUIA

YT0ouHEeHB! (OPMYIIBI I ONPEACIICHUS JKECTKOCTEH MIPU CKATHU TOPU30HTAIBHBIX IUIAT(GOPMEHHBIX U IIATHOPMEHHO-MOHOIUTHBIX CTHIKOB KPYITHOIAHEIbHBIX 3JaHUH.
(DOpMyJ'[I)I YYUTBIBAIOT BKJIaJ BCETO O6’I)€Ma 6eTOHa TUIAT HeperLITP[ﬁ, BOBJICKACMOI'o B pa60Ty IIpU CKAaTUU CTBIKOB, YTO ITO3BOJIUT I1OJIy4aTh 60nee TOYHBIC PACYETHBIC CXEMBI
KPYIHOIIaHEJIbHBIX SI[aHI/Iﬁ.

KiroueBble ¢J10Ba: )KECTKOCTh MPH CIKATHH, IIATHOPMEHHBIN CTHIK, MIaT(HOPMEHHO-MOHOIUTHBIN CTBIK, KPYITHOIIAHEIBHOE 3/JaHKE, OCTOH, IUINTA EPEKPHITHSI, CXKATHE CTHIKOB.

C.B. INTATOHOBA, k.T.H. (Cubupckuii Tocy/1apcTBEHHbII HHIyCTPUANIbHEIH yHHBepcHTeT, T.HOBOKy3HEIK)

HMCCJEJIOBAHME XAPAKTEPA HAMNPSI’KEHHO-JIE@OPMHUPOBAHHOI'O COCTOSIHUSI TPYHTOBOI'O OCHOBAHMS IO/ MMOAOIIBOM JIEHTOYHBIX HIEJEBUIHBIX
OYHIAMEHTOB

TIpuBeneHbI pe3yabTaThl pacueTa HanpsHKeHHO-1e(pOPpMUPOBAHHOTO COCTOSIHUSL OCHOBAHUS LIEIEBUIHBIX (DYHIAMEHTOB Ha YIIPYTO-H1€aJbHOIIACTUYECKOM OCHOBAHHH.
AHanu3upyercst BIUsIHIE H3MeHeHnsT HOpMbI OAOIIBEI QyHIaMeHTa, 3armyOieHust GyHIaMeHTa, BIHIHAE CUEIUICHUS X MOAYIIS fehOpMaIiii Cpe/ibl Ha Pe3yIbTaThl PEIICHUS
HEeJUHEIHOMH 3a1a4u. HOHy‘IeHHBIe JAHHBIC COIIOCTABJICHBI C PE3yJIbTaTaMU pacuY€TOB TPAAUIIHMOHHBIMU METOAaMH, PEKOMEHYEMbIMHU Poccuiickumu HOpPMaTUBHBIMH
JOKYMCHTaMH.

KioueBble ¢10Ba: HaNPsHKEHHO-e(OPMUPOBAHHOE COCTOSHIE OCHOBAHMS, IIENIEBHIHbIE (DYHIAMEHTHI Ha YIPYTO-H1€aIbHOIIACTHIECKOM OCHOBAHHH.

A.A.MOKPOBCKHM, n.1.1., npod. (III'YAC, ITensa)

PACYET CTATUYECKHA HEONIPEJAEJIUMbIX PAM (U APOK) HA JE®OPMUPYEMOM OCHOBAHUHU

HpennaraeTcx CMeIaHHBIN METOJ pacyeTa CTaTUICCKHU HEOIIPEACIIMMBIX paM U apOK IIPU OAHOBPEMEHHOM BOSZ[eﬁCTBHH CUII 1 CMeI_L[eHI/Iﬁ Oorop ¢ BBIGOpOM HCU3BCCTHBIX Ha TPaHUIIC pamMa-
TPYHT C 3aJaHHBIMH XapaKTCPUCTUKaAMH paMbl 1 OCHOBaHHUS. Vuer HOL[aTJ'[HBOCTeﬁ OCHOBaHHs MPUBEJI K HHOMY pacCIIpeaACICHUIO yCI/UIHﬁ B paM€, XOTs CMEIICHUS OIIOP MaJI0 U3MEHUJINCH.
KirioueBble ¢j10Ba: cMeIIaHHbIH METO, paMa, AeopMUpyeMoe OCHOBaHHUE.

E.B. COKOJIOB, 1.T.H., npod., M.B. 3AXAPOB, un., C.B. KOCAPEBCKHM nmx. (Canxr-TlerepGyprekuit MHCTHTYT MaIHHOCTPOCHHS)

KOHCOJIBHASI TNIACTUHA, HAXOISIIASICS O AEMCTBUEM PABHOMEPHOM KOJIBIIEBON HATPY3KH

PaccmaTpeno HanpskeHHO-1e(OPMUPOBAHHOE COCTOSHUE KPYTJIOH KOHCOIBHOM IUTACTUHBI MO IEHCTBUEM KOJIBIIEBOW HAarpy3Kku. Takue riacTHHBI MOTYT OBITh MCIIOJIB30BaHbI
B Pa3IHMYHBIX 00JIACTSIX MAIIMHOCTPOCHHUS. [Ipe/uiokeHo ToCTpOeH e aHAIUTHYECKOTO PEIIeHHsT B 3aMKHYTOM BHJIe, OCHOBaHHOE Ha pa3pbIBHBIX QyHKIMsX. [TomyueHHbIe
BBIPKEHUS TI03BOJISIIOT UCCIIEOBATh 3HAUCHUS HAPSHKEHHO-1e()OPMHUPOBAHHOTO COCTOSIHUS B JTIO00H TOYKE IUIACTUHEL

Kunrwuessble ciioBa: T1aCTHHa, KOHCOJIb, Hal'lpﬂ)KCHHO-IlC(i)OpMPIpOBaHHOC COCTOSIHHEC, aHAJIMTHIECKHUE METO/IbI, paBHOMEPHAs KOJIbLIEBAs Harpy3Ka.

I'.I'. KAIIEBAPOBA, a.1.H., A.A. [IEIIEJISIEB, HHIK. (ITepMmcknii rocy1apCTBEHHBIN TEXHHYECKUI YHHBEPCHUTET, T. [lepmb)

MOJIEJIMPOBAHUE U PETPOCIHIEKTUBHbBIN AHAJIU3 B3PbIBA BBITOBOI'O 'A3A B KUPITMYHOM 3JAHUHU

ABapI/II/I JKHIIBIX SJIaHI/Iﬁ, BBI3BAHHBIC B3pbIBAMHU OGBITOBOTO rasa, 06yCJ'[aBJ'[I/IBaK)T PpasBUTHE METOAUK 10 U3YUCHUIO XKUBYUYECTH U 110 IPEAOTBPALIEHUIO PA3BUTHS KOJIJIAIICOB. B
OOJIBIIMHCTBE CITy4aeB BHYTPH IMOMELICHHUH TPOUCXOAUT AedIiarpalliOHHbII B3pbIB. B KauecTBe CUCTEMBI 1S pelIeH s TPOOIIeMbI JKHBYYECTH BBIOPAHO PEasibHOE 3/1aHHE C
HECYIIMMHU KHPIIUYHBIMUA CTEHaMH M COOPHBIMH XKeIe300eTOHHBIMU MEPEKPHITHSAMH U PELIAIOTCS CICAYIONINE 3a/1auu: 1) MOIenMpOBaHUe MpoLiecca B3pbIBa BHYTPH 3aMKHYTOTO
TIOMEILICHUS KYXHHU U1 ONIPEACICHUS NHTECHCUBHOCTH B3pLIBHOﬁ Harpysku; 2) HCCJICIOBAaHUEC BOS}ICﬁCTBHS{ 3TOM Harpy3ku Ha KOHCTPYKIIUHU 3AaHUS JUIA 000CHOBaHHS
aZIeKBaTHOCTHU pacueTHOM MOJIENH peabHBIM MpoleccaM, YTO MO3BOIUT NEPEHTH K OMpPEAeICHUI0 KPUTEPUEB )KUBYUECTH aHAJIOTHYHBIX KOHCTPYKTHBHBIX peIIeHHH 3MaHui HiIn
K pacdeTy Ha MPOrpecCUpyIOIIee pa3pylIeHUE.

KiioueBble €J10Ba: KPUTEPUH JKUBYYECTH, HHTEHCUBHOCTb B3PBIBHOI HATPy3KH, IPOrPECCHPYIOLIee Pa3pyIIeHNe, HECYIHe KUPITHYHbIE CTEHBI.

C.A. MAKEEB, n.1.1., H.A. TPUIIAEB, un:k. (Cubupckas rocyapcTBeHHas aBTOMOOMIIBHO-10POKHas akaiemust, r.OMCK)

YUCJEHHBIA AHAJIA3 TPOYHOCTH U MECTHOM YCTOMUYMBOCTHU APOUYHBIX NPOPUJIENA TPATIELIMEBAHOIO CEYEHUSI C YYETOM OCTATOUYHBIX
HAINPSKEHUM ITPOJIOJbHOIO TMBA

IIpexncraBieHbl pe3ynbTaThl YUCICHHOTO MOICIMPOBAHUS APOYHOTO MPOMIIIS C OLIEHKOH BIMSHHS OCTaTOYHBIX TEXHOJIOTHUYECKUX HANPSHKEHUH HA MPOYHOCTh M MECTHYIO YCTOIYMBOCTD
nipoduIs

KiroueBble cj10Ba: apouHblil PO IIb, TPANCHHUEBUIHOE CEUYCHHE, YUCICHHOE MOACINPOBAHNE, METO/] KOHEYHBIX 3JIEMEHTOB, OCTATOYHBIC TEXHOJIOTHYECKUE HANP SHKECHNUS, TIOTePst yCTOMYHBOCTH,
TIPOYHOCTb.

M.II. COH, un:x. (Ilepmckuii rocy1apcTBEHHBII TEXHUYECKUH yHUBEpCHUTET, T.Ilepmb)

UHXKEHEPHASI METOJUKA PACYETA YCTOMYUBOCTU MHOTOMPOJETHBIX MHOT'O3TAKHBIX PAMHBIX KAPKACOB 3/IAHUI

Upennarae”rc;[ HOBas HHKCHEPHAsA METOANKA ONIPEACIICHUA 0606meHHOﬁ KpI/ITH‘{eCKOﬁ CHJIBI JJIsT MHOT'O3Ta>KHBIX MHOT'OITPOJIETHBIX PaM. HpOBOZ[I/ITCﬂ CpaBH"TeJ’IBHBIﬁ aHaJiu3
PE3YyIbTATOB C METOIOM HepeMeH.[eHI/Iﬁ 1 METOAOM KOHEYHBIX 3JIEMEHTOB B IIPOTPAMMHBIX KOMITJIEKCAX SCAD u .HI/Ipa

KitroueBble c;10Ba: 0000IICHHAsT KPUTHICCKAS CUIIBI, MHOTODTaXKHbIC MHOTOIIPOICTHBIC PaMBL.

K.T.UXUKBA/3E,k.1.1., I.T.HUCKPEJIW,k.T.1., HILYJIAUJ3E, k. 1.H., LI KATKASLkana.mar.H. (UHCTUTYT CTPOUTENBHOM MeXxaHUKH u ceiicMocToiikoctu uM.K.C.3aBpuesa, ['py3us)



NPUMEHEHUE HEJJMHEMHHOTO CTATUHYECKOT'O (PUSHOVER) METO/IA JIUISI OUEHKH ITOBEJEHUS KOHCTPYKIMI ITIPH CEUCMAYECKOM BO3JAECTBUI
Eurocode-8 momyckaer ucronp30BaHue HEMMHEHHOro cratndeckoro (pushover) Merona ay1st OLEHKH CEHCMUYECKOTO TIOBEICHHUS CYIIECTBYIOIINX M BHOBb OCTPOCHHBIX 3aHMUIL.
Tloxa3ana mpocToTa yKa3aHHOTO METO/a II0 CPAaBHEHHUIO ¢ HEIMHEHHBIM IUHAMUYECKIM pacueToM. IlocTpoeHa kpHBast «CIIOCOOHOCTI IS TPEYTOIBLHON CXEMBI PacIpeIeICHUs
Harpy3oK Ha KOHCTPYKIIUIO Ha IIPUMeEpE HKee300eTOHHOH TPEXITaXKHON IBYXIIPOJIETHOH IIIOCKOM paMbl. B kauecTBe KpHBOIl ceicMUYECKOro “TpeGoBaHMs” UCIONB30BaH
CIIEKTP TOPHU30HTAIBLHON KOMIIOHEHTHI PEaKIHil yCKOPEHUS, IOCTPOCHHBIE UL BO3MOXKHBIX 09aroB 3eMIICTPSCEHUH 10 MarHUTYIaM, 3aTTyOJIeHHsIM U PACCTOSHUSM [0 T.
TOmmMCcH o0 YMIUPHYECKUM MOJCISIM JBIKEHUS TpyHTa. [lomydeHo celicMuueckoe oxuiaeMoe target-epeMenieHne 11 yKa3aHHON KOHCTPYKIHI 10 MeToRy Kod((hHIIIEeHTOB
nepemenennii (FEMA-273/356/440).

KiioueBble cj10Ba: ceificMuyeckoe BO3/ICiiCTBUE, HEHMHEHHBIN cTaTHYECKHiT MeTO, (hopMa KoebaHus1, KPUBBIEC «CIIOCOOHOCTH» U «TPeOOBaHHs», CIICKTp PeaKIlyii, target-iepeMeIieHue.

I'.I'. BYJIBIYEB, noxtop ¢us.mar.Hayk, npod. (MHUPDA, r. Mocksa)

XAPAKTEPUCTHYECKASI ®OPMA MPEJCTABJIEHNS] YPABHEHU JUHAMHAKA HECUMMETPUYHO YIIPYTHUX YIIPYTOBA3KOILIACTUYECKHAX TEJI

IIpoBoauTCs NOCTPOEHHE XaPAKTEPUCTUUECKUX YPaBHEHUH JMHAMUKH HECUMMETPHYHO YIPYIoro Teina. J{jis mocTpoeHus BOJHOBBIX YPaBHEHUH MCIIONIB3YETCs MpoLeaypa
TPUAHTYJISPU3AMHA HECUMMETPUYHON MAaTPUIIbI TPETHETO MOPSAKA, YTO MO3BOJIAET IPOBOIUTH YUCIEHHOE UCCIIEN0BaHNE JMHAMUKH YKA3aHHOIO Tela METOAOM IIPOCTPaHCTBEHHBIX
XapakTepucTHK. VcciieoBanue 1okasano, 4To B ypyroM npHOIMKeHHN IMHAMUKA JIF0O0ro e(h)opMUPYEMOro Tejla MOJHOCTHIO OIMHCHIBACTCS CUCTEMOH XapaKTepHCTUYESCKUX YPaBHEHUI.
KiroueBble ¢/10Ba: ypaBHEHUS JUHAMUKY, HECUMMETPHYHO YIPYIUe yIPYroBA3KOILIACTUYECKHE Tena.

A.C. JEXTSIPb, a.1.H., npo¢. (HarmoHanbHbIi TpaHCIOPTHBIN yHHBEpCcUTeT, I.Kue, Ykpanna)

TOYEYHOE OIIUPAHUE IIJIACTHH CJIO)KHOT'O OYEPTAHUSA

Paccmotpena 3aada 0 monepevHOM H3rude IIACTHH CI0KHONH KOH(HUTIYpAIHH, BHITOTHEHHBIX U3 HIEAILHOT0 KECTKOIIACTHIEeCKOro MaTepuana. [Tomumo onupanus o
KOHTYPY YYHUTHIBACTCS TAKXKE U TOUSUHOE OIMPAHKE Ha OT/eNbHBIe oopbl. OIeHKa BepXHel IpaHuIIbI IPeeNbHON Harpy3KH CBOJHUTCS K HOCTPOCHUIO KHHEMATHIECKH
JIOIYCTUMBIX TIOJIeH IPOruOOB CPEANHHOM TOBEPXHOCTH, IJIsL 3TOr0 MPUMEHEH MeTo[ Jornueckux R"pynkuuit. Paccmorpenst npumepst. O6cyxaaeTcs 1eaecoo0pasHoCTb
YCUJIEHHUS TJIACTHH ITyTEM YCTPOHCTBA JONOIHUTENBHBIX TOYEYHBIX OIOP.

KiroueBbie cj10Ba: ronepeyHbiid M3rud miacTHH, IIACTUYHOCTh, TOYEYHOE OIIMpaHue, Jioruyeckue R-GyHkiun.

M.H. KHPCAHOB, noxTtop ¢pus.mar.Hayk, npod. (MDOU(TVY))

TEHETHYECKUM AJITOPUTM ONITUMU3ALMU CTEP)KHEBBIX CHCTEM

Pemarores 3aaun oNTUMHU3ALMK ITIOCKUX CTATHYECKH ONPEIEIUMbIX YIIPYTUX CTEPKHEBbIX cucteM. [Ipeyiaraercs BapuaHT reéHETUYECKOr0 ajirOPUTMa B COUETAaHUU C METOIOM
HMHIYKIWH JUIS IOTYYCHUS YCUITUIA B CTEPIKHAX (pepM peryJsipHON MIM CHMMETPHYHOM CTPYKTYpBhI. B KauecTBe KpUTEpHs ONTUMAIBLHOCTH UCTIONB3YHOTCS TPU LICTIEBBIC
¢dysxuuy. YucneHHble 1 aHATUTUYECKHE BBIMHUCICHHS MPOBOISATCS C UCIOIB30BAaHUEM CHCTEMbI KOMITBIOTEPHO MaTeMaTuku Maple.

KiroueBble €J10Ba: IJIOCKHE CTATHYECKU ONPEACIUMBIC YIIPYTHE CTEPIKHEBBIE CUCTEMBI, T€HETUYECKUH AJITOPUTM.

B.B.CEBOCTbSAHOB, kana.reoa.munepaiu., . MUHJAEJ/Ib,k.T.H., B.A. TPU®POHOB,kana.reoa.munepaiu., HA.PAIO3UH,un:k. (MuacturyT reoskonoruu um. E.M. Cepreesa PAH)

K IPOBJIEME 3AJIAHUASI TAPAMETPOB CEMCMUYECKHUX BO3JIEMCTBUI OT KAPIIATCKHX 3EMJIETPSICEHMIA 1711 BBICOTHBIX 3JIAHUI B MOCKBE

TIpencrasnen 0600IIeHHEBIH aHann3 Bpanuckoii ouaroBoii 30HbI 3emiietpsicennii B Kaprnarax, npeactasisionieii HanOoJIbIIyIo CEICMUUECKYIO OMTAaCHOCTD ISl BBICOTHBIX 37aHuUi B MOCKBe.
[IpuBeneHs! mpuMephl TOCTPOSHHS PACUCTHBIX CHHTE3UPOBAHHBIX aKCEIEPOrpaMM, a TAKXKe HH)KCHEPHBIC TTOIXO0/bI K OLICHKE 3HAUCHUH ITMKOBBIX YCKOPEHHH.

KuroueBble ciioBa: Bpanuckas ouaroBas 30Ha, CEHCMUYECKHE BO3JCHCTBHUS, BHICOTHBIC 3/1aHus B MOCKBE, CHHTE3MPOBAHHBIE aKCEIEPOrPaMMBbl, IIMKOBbIE YCKOPEHHs1, CEHCMHYECKOoe
MHUKPOpaOHMPOBaHHUE.

K.K.HEXKJIAHOB, 1.1.4.,n1pod.,3ac;1.u306p.Poccun, A.K.HEXKJAHOB,unx., K.U.KAJTEAWUH,un:x. (Ilensenckuii I'YAC)

HOBBIIl COPTAMEHT I'OPYEKATAHBIX JIBYTABPOBBIX KOJTOHHBIX TPO®UJIENA

OrnuceiBaeTcst crocod OaTaHCHPOBKU CEUEHHUSI KOJIOHHOTO Mpoduilst U obecredeHne ero paBHoil yCTOHYMBOCTH OTHOCHTEIBHO oceil X 1 Y. Crioco6 MO3BOJISIET CHU3UTh MaTEPHAIOEMKOCTh
NP YBEJMYCHHN MHHUMAJIBHOIO MOMEHTA HHEPLHU Ha H3rUO U BBIPOBHATH PAaANyChl HHEPIIUH.

KirroueBble ¢j10Ba: MaTepuaIoeMKOCTh, KOJIOHHBII ABYTaBp, PABHOYCTOHYHBOCTD, 3P HEKTUBHOCTD, GaTaHCUPOBKA CEUSHUS.

ABSTRACTS

UDC 539.375. Gasanov Sh.G. Crack closure at the pavement and elastic base interface.

The mathematical definition stress-strain state of pair «pavement - elastic base» with partial crack closure at interface in case of action of contact stresses in places of contact of the wheel and the
pavement is described. It is considered, that closing of coast of a crack occurs in an average part of a crack.

Key words: pavement, a crack with partially contacting faces, contact stresses.

UDC 69.057+624.078. Danel’ V.V., Kuz’menko I.N. Stiffness testing under compression horizontal and platform and platform - monolithic joints of large - panel buildings.

In this paper, the authors refine the formula for determining the compressive stiffness of a horizontal platform and platform - monolithic joints of large - buildings. Their use allows to take into account
the contribution of the total volume of concrete floor slabs, engages in compression joints. And the result is more realistic values of stiffness, and hence more accurate numerical schemes of large-
building. This will improve the objectivity of the benefits resulting from the calculation results.

Key words: stiffness in compression, joint platform, platform-junction monolithic, large-building, concrete floor slab.

UDC 624.073.2.042.8:681.3. Platonova S.V. Study of mode of deformation type of the ground base under base of strip chinked foundations.

The article presents results of mode of deformation calculation of base of chinked foundations on the ideal-plastic cushion course. The article gives analysis of effect of deformation of base foundation,
foundation deepening, adherence and mode of deformation of media on results of nonlinear problem solution. Received data were compared with calculations results received by traditional methods
recommended by Russian normative documents.

Key words: mode of deformation, chinked foundations on the ideal-plastic cushion course.

UDC 624.04:539:519.6. Pokrovskij A.A. The calculation of statically indeterminable frames (and arches) on a deformable base.

It is suggested to use the mixed method of the calculation of statically indeterminable frames and arches under simultaneous influence of forces and displacements of supports. Unknowns are selected on
the bound frame-ground with specified frame and base characteristics. The calculation of yieldings of foundation led to different forces distribution in frame although displacements of supports didn’t
change greatly.

Key words: mixed method, frame, deformable base.

UDC 539.3. Sokolov E.V., Zaharov M.V., Kosarevskij S.V. The cantilevered plank under an annular even load.

The article considers mode of deformation of round cantilevered plank under the annular even load. Such planks can be used in different spheres of mechanical engineering. It is suggested to construct
analytical closed-form solution based on discontinuous functions. Received formulas allow to research mode of deformation values at any point of plank.

Key words: plank, cantilever, mode of deformation, analytical methods, annular even load.

UDC 620.1:539. Kashevarova G.G., Pepelyaev A.A. Modeling and retrospective analysis for the domestic gas explosion in brick building.

The real building with brick carrying walls and precast concrete floors is used as a model to demonstrate the explosion inside the kitchen closed space to estimate blast load intensity and liveness criterias
of analogous buildings.

Key words: liveness criterias, blast load intensity, progressive fracture, brick carrying wall.

UDC 624.04; 519.677. Makeev S.A., Grishaev N.A. Numerical analysis of the durability and the local stability of arched profiles with trapezoid section considering influence of residual stresses
of longitudinal inflection.

The article presents results of numerical analysis of arched profiles considering residual technological streses influence upon durability and local stability.

Key words: arched profiles, trapezoid section, numerical analysis, finite elements method, residual technological stresses.

UDC 624.04. Son M.P. The engineering method for the stability calculation of multiple-bay and multistorey frames of buildings.

The article considers the new engineering method for estimation of the generalize critical load for multistorey and multiple-bay frames. Received results are compared with deflection method and finite
elements method in SCAD and Lira software.

Key words: generalize critical load, multistorey and multiple-bay frames.

UDC 624.042.7. Chkhikvadze K., Tsiskreli Ts., Chlaidze N., Qajaia L. Application of Nonlinear Static Pushover Analysis for Assessment Behavior of Structure under Earthquake Action.

Kiriak Zavriev Institute of Structural Mechanics and Earthquake Engineering prepares the national normative documents packet of new generation for earthquake resistance construction regulation on the
basis of Eurocode-8,which assumed application of nonlinear static pushover analysis for assessment behavior of structure under earthquake action. Consequently it becomes nessessery to study this
method. First stage of nonlinear static analysis of building is construction of the «capacity» curve, which represents the relation between base shear force and control node displacement. Authors of the
article analysed the three story-two bays concrete plane frame for fundamental mode distribution of forces. Bilinear representation of the «capacity» curve is used. For «demand» curve horizontal
component of Thilisi regional acceleration response spectra constructed on the bases of empirical model of ground motion is applied.

Key words: earthquake action, nonlinear static pushover analysis, fundamental mode, «capacity» and «demand» curves.

UDC 513.8. Bulychov G.G. The characteristic form of representation of the dynamics equations of the asymmetrically elastic elastoviscoplastic bodies.

In this work the construction of the characteristic form of dynamics equations of asymmetrically elastic body is performed. As base for the wave equations construction the triangularization’s procedure
of the asymmetrical matrix was conducted. This allowed to conduct numerical research of dynamics of the specified body by the method of spatial characteristics. So this research has shown that in
elastic approach the dynamics of any deformed body can be completely described by the system of the characteristical equations.

Key words: dynamics equations, asymmetrically elastoviscous bodies.

UDC 624. 04:539.376. Dekhtyar A.S. Point supporting of plates with complicated configuration.



The transversal bending of plates with the complicated configuration is considered. Material of plates is ideal rigid plastic. Supporting on a contour is taken into account as well as point supporting on
separate supports. The upper bound of the limit load needs construction of kinematically admissible fields of vertical displacements. The method of logical R-functions is applied for such construction.
Examples are considered. Expedience of plate strengthening by the additional point supports installation is discussed.

Key words: transversal bending, plasticity, point supporting, logical R-functions.

UDC 624.074.1.003. Kirsanov M.N. The genetic optimization algorithm for bar systems.

The article considers optimization problems for planar statically determinate elastic bar systems. The author suggests variant of the genetic algorithm in combination with method of induction in order to
receive forces in bars of frames with regular and symmetric structure. Three objective functions are used as optimality criterion. Numerical and analytical calculations are carried out with using system of
computer mathematics Maple.

Key words: planar statically determinate elastic bar system, genetic algorithm.

UDC 624.012:624.07:550.34.01. Sevost’yanov V.V., Mindel’ I.G., Trifonov B.A., Ragozin N.A. Problem of setting up of seismic loads parameters from karpatisch earthquakes for high-rise
buildings in Moscow.

The article presents generalized analysis of VVrchanskaya strong-motion of earthquakes in Carpathians. Method for seismic loads parameters estimation for high-rise buildings in Moscow is described.
The article gives an example of calculated synthesize accelerograms plotting and engineering approaches for peak accelerations values estimation as well.

Key words: Vrchanskaya strong-motion, seismic loads, high-rise buildings in Moscow, synthesize accelerograms, peak accelerations, seismic microregionalization.

UDC 624.014(075.8). Nezhdanov K.K., Nezhdanov A.K., Kaledin K.l. New gage of hot-rolled double-T columned sections.

Article describes the method of column shape balancing and an equal stability warranting with respect to the axis X and Y. This gives bigger minimal moment of inertia of shape while decreasing amount
of needed metal.

Key words: column I-beams, equal stability, effectivity, shape balancing.
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B.B. JAHEJIb, k.1.1. (LIHUMCK um.B.A Kyuepenko, MI'CVY)

AHAJIN3 ®OPMY.JI JUISA ONPEAEJIEHAS ) KECTKOCTH IPU PACTSIZKEHUM MOHOJIMTHOTO BETOHHOT'O CTBIKA JIBYX JKEJIE30BETOHHBIX ITAHEJIEN,
NEPECEKAEMOI'O HETPEPBIBHBIMU APMATYPHBIMU CTEPXKHSMUA

TIpoBeneHO cpaBHEHHE TPEX Pa3HbIX MMOJXOIOB K ONMPEACICHUIO )KECTKOCTH TP PACTS)KEHUH MOHOJIMTHOTO OETOHHOTO CThIKA JIBYX JKEJIE300€TOHHBIX 3JIEMEHTOB,
MEPEeCceKaeMOoro HenpepbIBHBIMU apMaTypHbIMU cTep>kHAMU. [TokazaHa HEOOXOAMMOCTh MPOIODKEHUS SIKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX HCCIIEOBAHUHI 110 ONPEACICHUIO
JKECTKOCTH IIPU PACTHKEHUHU Ha3BaHHOI'O CTHIKA.

KirroueBblie ¢j10Ba: KpyHONAHEIbHOE 3[1aHKE, PacTsHKEHNE, KO3GUIMEHT HOJATINBOCTH, KECTKOCTh, CThIK, MOHOJIUTHBIH, ’eJ1e300€TOHHBII, apMaTypa, CTePIKEeHb.

B.1A. KOJTYYHOB, a.1.1.,nipo¢., I.B. KYJIPUHA, unzk. (OprnoBckuii rocy1apcTBEHHBINH TEXHUYECKHIT YHHBEPCUTET)

9KCHNEPUMEHTAJBHO-TEOPETUYECKHUE UCCIEJOBAHUS TPETHANIPS)KEHHBIX )KEJIE3OBETOHHBIX 3JIEMEHTOB PAM B 3ATIPEJEJIBHBIX COCTOSAHUAX
TIpuBeneHbI pe3yabTaThl HKCIIEPUMEHTAIBHO-TEOPETUYECKUX UCCIIECIOBAHUI NPEeTHAIIPSHKEHHBIX KeNe300€TOHHBIX 3JIEMEHTOB PaM IPH 3alpOEKTHBIX BO3ACHCTBUX. JlaH
AHAJU3 BIUSHUS TPEIBAPUTEIHLHOTO HAMPSDKEHHS HA XapakTep Ae(pOPMHUPOBAHHS H Pa3pyLICHUS KeNe300eTOHHBIX PaM B 3alPEAETbHBIX COCTOSHHSX.

KioueBble €/10Ba: IpeHANPKEHHBIC XKeIe300eTOHHBIC YIEMEHTBI, XKeNe300eTOHHbIE PaMbl, 1ehOPMHPOBAHIE, PA3PYyLICHHE, JKUBYUECTh KOHCTPYKIIHI.

A.C. MAPYTISIH, k.1.1H., FO.U. TABJIEHKO, nn:k. (IIsTuropckuii rocy1apCTBeHHBbIIT TEXHOJIOTMYECKUH YHUBEPCUTET)

Y3JIOBBIE COEJUHEHUS NEPEKPECTHBIX CUCTEM U UX PACUET

IIpemioxxeHa mpakTHYECKas METOANKA pacdeTa y3JI0BBIX COSHHEHHI ePEKPECTHRIX CUCTEM, KOHCTPYKTUBHO O(OPMIICHHBIX B BHIE MOHTa)KHEIX OOJITOBBIX CTHIKOB ABYX
MoubuKanuil. B mepBoii U3 HUX HCIOIB30BaHBI THYTHIC (IIAHIEI ¢ uadparMaMu KECTKOCTH, BO BTOPOil — yroJKoBbIe (PAaCOHKH C JIHCTOBBIMH HakJIagkaMu. [IpuBeneHb
HOBBIC TEXHHYECKHE PEeIIeHH s, pa3padoTaHHbIe B pe3yIbTaTe JAIBHEHIINX HCCIIeIOBAaHUHN Y3II0BBIX COSIMHEHHI.

Ki1roueBble ¢J10Ba: y3/10BbIe COSIMHEHHS, IEPEKPECTHAS CHCTEMa, MOHTAKHBIE CTBIKH, OONTOBBIE COSMHEHHs, THYThIE (hIaHIlbl, yroJKoBbIe (haCOHKH, METOMKA pacyera.

A.B.MUIIEHKO,K.T.H., IO.B.HEMHPOBCKHﬁ,nOKTop ¢pus.mat.Hayk, (HOBoCHOMPCKHIT rOCYIapCTBEHHBIH apXUTEKTYPHO-CTPOUTENBHBIH YHHBEPCHTET)

AHAJIN3 HATIPSIZKEHHO-JE®OPMHUPOBAHHOI'O COCTOSAHUA JJIUTEJBHO HATPYKEHHBIX PAM CO CJIOUCTBIMU CTEPKHSIMUA

PaccmarpuBaeTcs MeTo]| pacuera JUIMTENIbHO Harpy>KEHHOH IIOCKOM MIPOU3BOILHOM CIIOMCTOH pamMbl HA OCHOBE TPEXKOMIIOHEHTHON MO/IEIN HEYCTaHOBUBILEHCS MOJI3y4eCTU C HaualbHbIM
CKa4KoM Je(hopMaliii MOJI3y4eCTH; UCCIACAYIOTCS HelMMHEeHHbIE 2 (heKThI BIMSHUS TapaMEeTPOB TEPMO-CHIIOBOTO HATPY)KEHHS U CPOKa HKCIUTyaTallMK Ha HAMPSHKEHHO-AeGOopMHUpOBaHHOE
COCTOSIHUE PaMBbl.

KiioueBble ¢10Ba: HANPsHKEHHO-1e(pOPMUPOBAHHOE COCTOSHUE, TPEXKOMIIOHEHTHAS MOJIENIb, TI0JI3y4eCTh, TEPMO-CHUIIOBOE HATPYIKEHHE, CIIONCTBIC CTEPKHU.

P.5.OPJIOBUY,a.1.H.,npod. (3ananHo-Tlomepanckuii TexHo.ynusepeutet, Ilonbina), A5, HAWYYK,x.1.10., B.HJIEPKAY, k.T.0. (PYII «Mucruryr benHUUCy», benapycs)
AHM3OTPOITUSI MIPOYHOCTHA KAMEHHOM KJIAJIKHA U3 KJIAJOUYHBIX 3JJEMEHTOB C IEJEBBIMHA BEPTUKAJIBHBIMU ITYCTOTAMHU

PaccMoTpensl moaxo/pl K OLIEHKE IPOYHOCTU KAMEHHON KJIAJIKU U3 KIIaJOUHBIX JIEMEHTOB C ILEJIEBBIMH BEPTUKAIBHBIMU ITyCTOTAMH B 3aBUCUMOCTHU OT HAaIPaBICHHS CKUMAIOIIETO 1
PacTArUBaIOLIEr0 YCUIIHS OTHOCUTENILHO TOPH30HTAIbHBIX PACTBOPHBIX HIBOB. [I0Ka3aHO 3HAUMTENbHOE BIUSHUE CTETIEHU ITyCTOTHOCTH KIIaIOYHBIX JIEMEHTOB Ha [10KA3aTellb
AQHM30TPOIUHY IPOYHOCTH KJIAAKHU IIPU CXKATUU U PACTSHKEHUU.

KitioueBble ci1oBa: KaMeHHas KJIajlKa, HAMIPABICHUE YCUIINS, aHW30TPOIHUSI TIPOYHOCTH.

E.H.INIEPECBIINIKWUH, a.1.H., npod., C.B.ILIEBIOB, nu:k. (CounHCKHI rOCyJapCTBEHHBII YHHBEPCUTET TypH3Ma M KypOPTHOTO Jieia)

PACUYETHBIE YPABHEHUS JIUISI HOPMAJIBHBIX CEYEHUIA U3T'ATBAEMBIX )KEJE30OBETOHHBIX QJIEMEHTOB C YYETOM COMPOTHUBJIEHUSA BETOHA
PACITPOCTPAHEHUIO TPEIIUH

Meron pactueTa xene300eTOHHBIX 3JIEMEHTOB C y4eTOM CONPOTHUBIICHHS OETOHA PACIPOCTPAHEHHIO TPEIIMH MO3BOJISIET O0sIee TOYHO (10 CPABHEHHIO C TPaJUIIMOHHBIME PAaCUCTHBIMU
CXEMaMH) OIPEACIUTD TapaMeTPhbl HAPSHKCHHO-1e(OPMUPOBAHHOTO COCTOSIHHSI KOHCTPYKIIUM Ha BeeX CTafusix paborsl. OCOOEHHOCTHIO METO/IA SIBIISICTCS! BKJIFOYCHHE B CHCTEMY
BHYTPCHHUX YCHJIMI Pe3yIbTHPYIOIIEro BEKTOPa HAMPSDKEHUIT B OKPECTHOCTH BEPLINHBI TPEIINHBI, T1¢ YIPYTHE HAPSDKEHUS PEBBILIAIOT PACYCTHOE COMPOTUBICHHE OETOHA PACTSDKEHHUIO.
KitioueBble ¢/10Ba: Xkene300CTOHHBIC IIEMEHTBI, COIPOTHBIICHIE PACIPOCTPAHCHHIO TPEIIHH, MEXAaHHUKA PA3PyIICHHS.

A.A. TPEIIEB, a.T.1., npod., C.A. PBIBAJIYEHKO, mik. (TysbCcKHii ToCy1apCTBEHHBIH yHUBEPCHTET)

PEIIEHUE 3AJJAYH YIIPYTO-IIVIACTUYECKOTI'O U3I'MBA TOHKHUX KPYTIJIBIX IIVIACTHH U3 JWJIATUPYIOLIUX MATEPUAJIOB

PaccmarpuBaetcs peleHHe 3a/1a4i 0CECHMMETPUYHOTO YIIPYrO-IIACTUYECKOr0 N3rnba TOHKON KPYIJIOH IITACTHHBI U3 Pa3HOCONPOTHUBILIIONIMXCSI MATEPHAJIOB IPH KOHEYHBIX IIPOrubax u
MOJTy4eHa CHCTeMa pa3peruaomux AnddepeHiuanbHbIX ypaBHEHHH. YUTEHO, YTO HaBEICHHAs M H3MEHSIIOIIAsICS B IIPOLIECCE HArPYXKEHUS 4yBCTBUT €JIBHOCTD IIPEielia TeKyYeCTH
MaTepHaa K BUIy HalpsHKCHHOIO COCTOSIHUS SIBISIETCS CIIECTBUEM ILTacTH4Yeckoro aedopmuposanust. s rpadura MIIT-6 paccunTaHbl IepEeMEHHbIE TPAHHUILIBI INIACTHYECKUX 30H, Kak B
IIaHe, TaK ¥ 110 TOJIINHE, TOTy4eHbI 3aBHCHMOCTH MaKCHMAJIBHBIX IIPOrHOOB IUIACTHH OT BEJIHYHUHBI TONEPEYHOM HArpy3KH.

KiioueBble €j10Ba: 0CeCHMMETPUYHBIH yNpyro-miacTHYecKui u3rub, TOHKas Kpyrias MIacTHHa, IpeJies TeKy4eCTH, HalpsHKeHHOE COCTOsIHME, TIacTHYeckoe AeGopMupoBaHue.

B.H. CHUMBUPKMHH, k.1.H., A.B. AHAHBEB, unx. (IITHUMCK num.B.A.Kyuepenko, r.Mocksa)



YUCJEHHBIA AHAJIV3 HAIIPSDKEHHO-E®OPMUPOBAHHOI'O COCTOSIHUS U YCTOMYUBOCTHU CTAJIbHBIX KOHCTPYKIUM 3IAHUS PUIKCKOIO PBIHKA B MOCKBE
IIpuBeneHo onrcanne KOHCTPYKTHBHBIX PEIICHHUH, IPHHATHIX B IPOEKTE 37aHKsl TOPrOBOTO MaBMIIbOHA «PIKCKUI pIHOK» B I.MOCKBE, U IPUMEHEHHBIX JUIS UX aHAJIH3a PaCYeTHBIX
mopeneit MKD. BrlnosiHeHO cpaBHEHHE U aHAIN3 Pe3yJIbTaTOB YUCICHHOTO pacyeTa HeCYIUX CTATbHBIX KOHCTPYKIIMI 3/JaHus PhIHKA Ha TIPOYHOCTD, )KECTKOCTh ¥ YCTOHYHBOCTD,
BBIITOJIHEHHOT'O 110 Pa3JIMYHBIM PACUSTHBIM cxeMaM. /laHbl peKOMEeH/IAIMH 110 MOJICIMPOBAHHIO HATIPSDKEHHO-1e()OPMUPOBAHHOTO COCTOSIHHS M OLICHKE YCTOHYMBOCTH aHAJOTHYHBIX
KOHCTPYKIHH 31aHui ¢ nomomiso MKO.

KiroueBble ¢j10Ba: HAPSHKCHHO-1e(OPMUPOBAHHOE COCTOSHUE, CTAIbHBIEC CTPOUTEIBHBIEC KOHCTPYKIIMH, SJIEMEHTBI IEPEMEHHOTO CEYEHHs!, 001Ias K MECTHasl yCTONYNBOCTD, MET O/l KOHEUHBIX
DJICMCHTOB.

I'.T. BYJIBIYEB, noxTop dpus.Mat.nayk,npod. (MAPDA, r. Mocksa). IMHAMHUKA PA3PYIIEHUS BOJIOKHACTOM IIACTUHKHA

MeToa0M NpOCTPaHCTBEHHBIX XapaKTEPUCTUK MOJEIUPYETCs pa3pyllieHHe BOJIOKHUCTOH IIIACTUHKY HAarpy:KEHHOH PacTATMBAIOIMMU HANPsHKEHUAMU BIOJIb BOJIOKOH. Marepuan
IUIACTMHKYU HPEIIONIaraeTcsi TPaHCBEPCAIbHO-U30TPOIHBIM € TapaMeTpaMH, PACCYUTAHHBIMH 110 TeopHH Y PekTHBHBIX Moyneld. CTponuTes XapakTepucTuieckas Gpopma rnpecraBieHus
YpaBHEHHU# JMHAMUKH, BEIOUPAIOTCS KPHTEPUH Pa3pyIICHHs U ITOCIEI0BAaTeIbHOCTh YCIOBUI Ha TpelnHax. PaccmaTtpuBalorest Tpu peonoruyeckue mojein: [Iakunsl, [lnelixepa n
Kanucckoro u ai1s Kak10it U3 HUX ONpeEJENAI0TCS MUHUMAJIbHbIC Pa3pyIIAoNIue Harpy3Ky Kak (pyHKIUH TapaMeTpoB PEOIOrHYeCKUX Mojieseil 1 00beMHOI 10N BOJIOKHA.

KioueBble c10Ba: BOJIOKHUCTAS TUIaCTUHKA, HArpY>KE€HHBIC PAaCTATUBAIOIINE HANIPSIKEHUS, TPAHCBEPCAJIbHO-U30TPOITHBIC TTapaMETPEI, TEOPUS 3quJCKTI/IBHI)IX Mo;[yneﬁ.

M.N.KAJAOMIEB,kana.¢pus.mat.HayK.,a01., A.AJISIIIAH, 10k T.¢pu3.m.Hayk,npod., M.I.CEJIE3HEB,10kT.¢pu3.Mm.HayK,npo¢. (PocTOBCKHII rOCy1apCTBEHHBIH CTPOUTEIBHBIH YHHBEPCUTET)
UCCIIEJOBAHUE JUHAMMUMKU 3ATJTYBJIEHHBIX ®YHIAMEHTOB METOJAMU 'PAHUYHBIX 1 KOHEUHBIX DJIEMEHTOB

PaCCManI/IBaeTCﬂ JAHAMHYCCKOC ITOBCJICHUE (tlyHHaMeHTa 3JIaHUA UK COOPYKEHUA Ha ITOBEPXHOCTH MHOT'OCJIOITHOI'O OCHOBAHHMSI B PeXUME YCTaH OBUBIINXCSA TAPMOHUYECKUX KoJie0aHuii.
I/lcnonL3ye1‘ca METOA 'PAaHAYHBIX HHTETPAJIBHBIX ypaBHeHI/H‘;[ Ha OCHOBEC ﬂHHaMHLIeCKOﬁ TE€OPEMBbI B3aUMHOCTH. YcraHoBieHa CYLIECTBEHHAA 3aBUCUMOCTD XapaKTepa pacnpeaciCHUus
Hanpmeﬂnﬁ nona q)yH,HaMeHTOM OT YacTOTHI KoJieOaHU i pu HaOeraHuu BOJIHBI OT TIOBEPXHOCTHOI'O KCTOYHHUKA U OT CTPOCHUSA U CBOMCTB CJIONCTOI'O OCHOBAHHMSL.

KuroueBble c10Ba: 3arny0iaeHHbIe (YHIAMEHTHI, TMHAMUKA, TPAHUYHBIC i KOHCUHBIE JIEMEHTHL.

B.U. KOPOBKO, a.1.H., npo¢., A.B. TYPKOB, a.T.H., npo¢., O.B. KAJIAIIHUKOBA, un:k. (OpnoBckuii rocyapcTBEHHBIIl TEXHHYECKHI YHUBEPCUTET)

NONEPEYHBIE KOJIEBAHMS, TPOI'UBbLI U YCUJIMA B OJHOIIPOJIETHBIX COCTABHBIX BAJIKAX C PA3JIMYHBIMU I'PAHUYHBIMHA YCJIOBUSIMHU CJIOEB
PaccmoTpena B3aMOCBS3b IOMEPEUHbIX KOJICOAHNH T COCTABHBIX OATIOK M MX MPOrnOOB MPH CTATHYCCKHX HArPy3KaX B 3aBHCHMOCTH OT COOTHOIICHHUSI H3THOHOM KECTKOCTH CIIOCB.
ﬂByXCJ'IOI‘;IHaﬂ cocraBHas 0ajka HMeeT TOJIBKO IIOIIEPEYHBIC CBA3H MEXKAY CJIIOSIMH, a CJION UMEIOT Pa3JIMYHbIC TPaAHUYHBIC YCIIOBUA — OIUH clon OIepT LIapHUPHO, a BTOpOﬁ 3aJiCJIaH 1Mo
KOHIIaM. BI)IS[BJ'IeHO, YTO 3aBUCUMOCTb MEXK1Y MaKCUMAJIbHBIM HpOFI/I6OM 0aJIOK M YacTOTOM COOCTBEHHBIX TIONEPECYHBIX KOJ'IeﬁaHPIﬁ, CripaBeyIMBast AJIs1 OAHOIPOJICTHBIX 63)'[01(, B IIpeaeiiax
2,6 % CIipaBeyIMBa U JUIA COCTaBHBIX 0aJok ¢ PasIMYHBIMA T'PaHUYHBIMH YCIIOBUAMHU CJIOCB. HpI/I YBEJIMYEHHUH COOTHOLICHUA HM3THOHBIX KECTKOCTEH CJI0CB BBISBICHO CYLIECTBEHHOEC
nepepacrnpeaciicHue I/I3l'l/16aIOIIII/IX MOMEHTOB B CJIOSIX OaJIKi — CHIXKEHUE yCI/IJ'I]/[ﬁ B IIAPHUPHO OIIEPTOM CJIOC U YBEJIIMYEHHUE B CJIOC C 3allIEMJICHHUEM Ha OIopax.

KiioueBble cj10Ba: cocTaBHas Oalka, MOMEPEUHBIE CBSI3U, H3THOHAs JKECTKOCTh, YACTOTA COOCTBEHHBIX KOJIeOaHHii, MAKCHMAIIbHBIN MPOrH0, N3rHOalONIMe MOMEHTBI.

A.I'. TAIIUH, x.1.H. («ATOMIHEPronpoexT», Mocksa)

PE3EPBbI KOHCEPBATU3MA B PACYETAX IJMHAMUYECKOI'O B3AUMO/JIECTBUASA COOPYKEHU C TPYHTOBBIM OCHOBAHUEM. Yacts I. IOMPABKA HA
HEKOTEPEHTHOCTbD Y BJIMSTHUE ITPUT'PY3A.

TIpencraBieHsl pe3yabTaThl CIEHHAIBHOIO HCCIEA0BAHMS PO PA3INYHbIX (PAKTOPOB B CEHCMUYECKOM pacueTe CUCTEMbI «COOpYXKEeHHe — OoCHoBaHHe». [llecTs mociaeoBaTeIbHbIX
pacyeToB 1JIsl OJHOIO U TOTO K€ COOPYKEHHs IT03BOJIMIIM Pa3/IeNIUTh BIUSHUE ydeTa HEKOTEPEHTHOCTU CEHCMUYECKHX BOJIH, IiepecyeTa BO3AeCTBYS ¢ MCXOJHOTO Ha IIPUTPYKEHHOE
OCHOBaHHe, yueTa 3ariiyOJIeHus, yueTa 0COOCHHOCTEH akceneporpaMMbl BO3JICHCTBHUS U yueTa ITOJaTIMBOCTH OCHOBaHHUS. [Ipe/icTaBieHbl pe3y IbTaThl IEPBBIX TPEX U3 MIECTH PACYETOB.
KitioueBble cj10Ba: ceficMuyeckas peaKius, B3aHMOACHCTBUE COOPYKCHHUS ¢ OCHOBAHHEM, M0ITaXKHBIC CIICKTPhI YCKOPEHHUIL, OIPaBKa HA HEKOTEPEHTHOCTb.

J.J1. YEPHBIIIEB, nnzk. (Camapckuii rocy1apcTBEHHBIH apXUTEKTYPHO-CTPOUTEBHBIA YHUBEPCUTET)

PA3BUTHUE METO/IMKN PACUYETA BAIIIEHHBIX COOPYKEHHI C TAKETAMM BBITSIKHBIX TPYE HA BETPOBYIO HAT'PY3KY

Pa3paboraHa MeTO/MKA pacyeTa BBICOTHBIX OAILIEHHBIX COOPYKEHUH € TaKeTOM TpYO Ha BETPOBYIO HarpysKy. ITonyuuia jajpHeiilee pasBUTHE METOAUKA ONpPE/IEIEHHs PEaKIU
OallIeHHBIX COOPYKEHUI Ha JCHCTBHE ITyJIbCAL[MIOHHON COCTABIISIONIEH BeTpoBOil Harpy3ku. OCHOBHOE BHUMAaHUE YEIACTCs y4eTy KOPPeIsiHH o coOCTBEHHBIM (popMam konebaHuii ¢
OM3KUMH COOCTBEHHBIMH YacTOTaMH. IIpe/iaratorcst yTo4HEeHUs pacueToB COIVIACHO JIEHCTBYIOIMM HOpMaM.

KuroueBbie c10Ba: GamieHHbIE COOpYIKE€HMs, BETPOBBIC HAIrpy3KH, pCakuu COOpy)KCHHﬁ.

ABSTRACTS

UDC. 69.057.13 + 624.078. Danel’ V.V. Analysis of formulas for determination of stretch acerbity of monolithic concrete butting two assembly reinforced concret panels, crossed unceasing
steel pivots.

The proposed article reviews comparison of three miscellaneous approaches to determination of stretch rigidity of monolithic concrete butting two assembly reinforced concret panels, crossed unceasing
steel pivots. As a matter of convenience readers and from respect to him all source used formulas and graphs from quoted sources provided in article. The determination rigidity butting assembly
reinforced concrete panels is one of the stage of the determination of parameter accounting schemes. From this depends validity a result calculation, provision to safety of the residens of the people in
designed building. The purpose of the article is to show need of the continuation experimental and basic researches in the field of determinations of shift rigidity named butting by reason of urgency, bit
in spite of this, insufficiently known level of different factors.

Key words: large-panel building, stretch, compliance coefficient, rigidity, butt, monolithic, ferroconcrete, armature, rod.

UDC. 624.12.45.04. Kolchunov V.I., Kudrina D.V. Experimental and theoretical researches of stressed ferroconcrete underframes members under outside the limits conditions.

The paper presents results of experimental and theoretical researches of stressed ferroconcrete underframe members under outside the designed limits conditions. The paper gives the analysis of prestress
influence on condition of distortion and damage of ferroconcrete underframes under outside the limits conditions.

Key words: stressed ferroconcrete members, ferroconcrete underframes, distortion, damage, survivability.

UDC. 624.011.2. Marutyan A.S., Pavlenko Yu.l. Attaches of crossed systems and their calculation.

The paper describes practical method for calculation of attaches of crossed systems constructively designed as two erection pinned joints of two modifications. The first modification is presented by bent
flanges with stiffening diaphragms, the second — by angled hitch plates with sheet plates. The paper reviews new technical solutions developed as a result of futher researches of attaches.

Key words: attaches, crossed system, field joints, boltings, bent flanges, angled hitch plates, calculation method.

UDC. 624.074. Mishchenko A.V., Nemirovskij Yu.V. Analysis of mode of deformation of long-term loaded underframes with sheeted shanks.

The paper describes a calculation method for long-term loaded, plane, arbitrary, sheeted underframe. The basis of the method is tripartite model of unsteady creep with initial jump of creep deformation.
The paper studies nonlinear effects of influence of operation life and parameters of thermal and power loading on mode of deformation.

Key words: mode of deformation, tripartite model, creep, thermal and power loading, sheeted shanks.

UDC. 693.22. Orlovich R.B., Naichuk A.YA., Derkach V.N. Strength anisotropy of masonry consisting of components with slot vertical cells.

The paper presents approaches for estimation of strength of the masonry consisting of components with slot vertical cells which are considered to depend on a compressing direction and stretching stress
concerning horizontal mortaring seams. The paper shows significant influence of degree of masonry components interstice on a parameter of strength anisotropy of a laying at compression and stretching.
Key words: masonry, direction of effort, strength anisotropy.

UDC. 624.072.2.012. Peresypkin E.N., Shevtsov S.V. Design equations for normal sections of flexural reinforced concrete members adjusted for crack propagation resistance of concrete.

The calculation method of concrete structures adjusted for crack propagation resistance of concrete is comprehensively considered and the advantages of this method are shown. The peculiarity of this
method is inclusion into system the inside forces of stress resultant vector in the vicinity of crack tip, where elastic stresses exceed the strength of extension for concrete. This method allows more exact
(as compared with traditional design diagrams) mode determination of deformation characteristics of construction in all stages of process. The using of this method is helpful for experiments processing,
assessment of residual structure bearing capacity during auscultation of construction, in practical design calculations for reinforced concrete structures.

Key words: reinforced concrete components, crack propagation resistance, fracture mechanics.

UDC. 624.073.539.3. Treshchev A.A., Rybal’chenko S.A. Solution of problem for elasto-plastic bend of slim round battens of dilatants materials.

The paper considers the problem solution for axisymmetric elasto-plastic bend of slim round batten of differently resistant materials under finite bends. The system of explicit differential equations was
obtained. It has been taken into account that directed and changing in the process of loading attackability of yield point to stressed state type is effect of plastic deformation. For graphite MPG-6 variable
bounds of plastic zones were calculated as in plan as by thickness, dependences of maximal bends on value of lateral load were obtained.

Key words: axisymmetric elasto-plastic bend, slim round batten, yield point, stressed state, plastic deformation.

UDC. 624.048:624.046. Simbirkin V.N., Anan’ev A.V. Numerical strength and stability analysis of steel structures of Rizhski Market building in Moscow.

The paper gives a description of the structural solutions adopted in a project of the shopping building of Rizhski Market in the Moscow city, and finite element models used to analyze them. A
comparison of the results of numerical strength, deformation and stability analysis of the load-carrying steel structures using different finite element models is presented. Recommendations concerning
finite element modeling of the structural behavior and stability are given for analogous structures.

Key words: strain and stress state, steel load-carrying structures, tapered elements, global and local stability, finite element method.

UDC. 539.3. Bulychov G.G. The characteristic form of the dynamics equations representation of the asymmetrically elastic elastoviscoplastic bodies.

In this work the construction of the characteristic form of dynamics equations of asymmetrically elastic body is performed. As base for the wave equations construction the triangularization’s procedure
of the asymmetrical matrix was conducted. This allowed to conduct numerical research of dynamics of the specified body by the method of spatial characteristics. So this research has shown that in
elastic approach the dynamics of any deformed body can be completely described by the system of the haracteristical equations.

Key words: asymmetrically elastic body, characteristic form of dynamics equations, matrix invariants.

UDC. 699.841:624.042.7. Kadomtsev M.1., Lyapin A.A., Seleznev M.G. Research of dynamics of buried beds by methods of boundary and finite elements.



The paper reviews dynamics of building or structure bed on the surface of multilayer foundation bed under stationary harmonic vibrations. The research uses the method of boundary integral approaches
on the basis of dynamical theorem of reciprocity. The paper states important dependence of stresses distribution type under bed on oscillations frequency under rolling in of waves from a surface source
and structure and properties of multilayer foundation bed. Key words: buried beds, dynamics, boundary and finite elements.

UDC. 624.072.2.011.1. Korobko V.1., Turkov A.V., Kalashnikova O.V. Lateral oscillations, bends and efforts in single-bay beams with variant boundary conditions of layers.

The paper considers interaction of lateral oscillations of compound beams and their bends under static loads depending on correlation of bending stiffness of layers. Two-layer compound beam has only
cross-bindings between layers but layers have variant boundary conditions. One layer is simply supported, other is incased at ends. It is shown that dependence between maximal bend of beams and
transverse natural-vibration frequency is correct for single-bay beams, and within 2,6 % it is correct for compound beams with variant boundary conditions of layers. The paper reveals the considerable
redistribution of bending moments in beam layers-reduction of efforts in simply supported layer and increase of efforts in incased at ends layer under increasing of correlation of layers bending
stiffnesses. Key words: compound beam, cross-bindings, bending stiffness, natural-vibration frequency, maximal bend, bending moment.

UDC. 699.841:624.042.7. Tyapin A.G. Reserves of conservatism in SSI. Part I: Accounting for the incoherency and the soil loading.

The author presents the results of special research considering the role of different factors in SSI. Six step-by-step SSI analyses for the same structure enabled to split the influence of the incoherency
accounting, seismic excitation modification from the initial soil to the loaded soil, embedment, site-specific excitation and accounting for the soil flexibility. This publication presents the results of three
first analyses. Three last ones will be presented in the next paper.

Key words: seismic reaction, building and foundation bed interaction, floor spectrums of accelerations, correction for incoherence.

UDC. 624.042.8.681.3. Chernyshev D.D. Development of calculation method for Turmbaus with batches of extraction pipes under wind loads.

The calculation method for high-rise Turmbaus with batches of extraction pipes under wind loads was developed. The method for determination of reaction of Turmbaus on action of pulsating component
of wind load got further development. The paper pays main attention to correlation record by principal mode with close natural frequencies. More accurate definitions of calculations according to
applicable standard are suggested. Key words: Turmbaus, wind loads, reactions of buildings.
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B.A. T'OPJIOH, a.1.H., npod., 3.A. KPABILOBA, un:k., (Openl'TV, r. Opein)

HEPEPACIHPEEJEHUE HATIPSIDKEHAM B HATPYKEHHOW COCTABHOM BAJIKE TP JIETPAJTALIAN CBSI3EM CIBUTA

PaccmatpuBaercs TpaHcdopManus HampsKeHHO-1e(hOPMUPOBAHHOTO COCTOSIHUS, HHUIMHMPYEMast KBa3HCTATHYECKHM PAaCcCIOCHHEM (TPEIIMHOO0Pa30BaHNEM) CTATHYECKU HEOTPEACINMOi
JIBYXOIIOPHOH 0asIku, Harpy>KeHHOI pacIipe/ie]IeHHOM Harpy3Koii 3aaHHOi MHTeHCHBHOCTH. banka Monenupyercst coctaBHbIM (1o A.P. Pskannisiny) crepxneM. Paccnoenne obpasyercs B
pe3yIbTaTe NPOrPECCUPYIOLIETO Pa3pblBa CABUTOBBIX CBA3EH MEXTy c1osMu. MccneayroTes J0oKaan3alus U BEIMYMHA HanOOJIbIIMX PACTATUBAIOLIINX U CKMMAOIIMX HANPSIKEHUH B
3aBUCUMOCTH OT PACIIOJIOKEHHs U Pa3MEPOB yuacTKa pacciaoeHus. IlokazaHo, 4To napamMeTpsl PacciIOeHHUs CYILIECTBEHHO H3MEHSIOT KapTHHY HaNPsKEHHO-1e()OPMUPOBAHHOIO COCTOSIHUS,
CIIOXKUBILIYIOCS B MCXOJIHON MOHOIUTHO# Oaske. [Tpn 5TOM BeIMUMHA HAMOOJBIIUX PACTATHBAIOINX HANPSKEHUH H3MEHAETCS HEMOHOTOHHO IIPH YBEJIMYEHHH Pa3MEPOB y4acTKa
PAcCIOeHHs, TOr1a KaK BEJIMYMHA HAMOOJBIIMX CKMMAFOIMX HANPSIKEHUH C POCTOM y4acTKa PacClIOEHHs TONBKO BO3PACTaET.

KaoueBbie C/10BA: COCTABHOMN CTEPXKEHb, KOHCTPYKTHBHO HEJIMHEITHBIC CHCTEMBI, CBSI3H CIBHIa, JErPajalns CBs3eil C/IBHTa, PacCIOeHHE, TPEIHHO00pa30BaHNe, HaNpsikeHNe, edopMartus.

E.10. JABBIJIOB, k.T.H. (benopycckuii HaMOHAIbHBIA TEXHUYECKUIT YHUBEPCUTET)

K OMPEJEJEHUIO HATIPSIDKEHHOT'O COCTOSIHUSA B MAHEJISIX-OBOJIOUYKAX MOKPBITUIM U3 KOHCTPYKTUBHO-AHU3OTPOITHBIX MATEPUAJIOB ITPU HAJTUYUAN
TEXHOJIOTUYECKUX OTBEPCTHIA

TIpuBesieHbI pe3yabTaThl PELICHNUS 3a[a4H [0 ONPEIEICHHIO HAPSDKEHNH B KOHCTPYKTHBHO-aHU30TPOIHOI Cpefie NP HAJIMYUK OTBEPCTHi. 3a/1ada pemaercst Ha mpuMepe naHenei-
000J104eK MOKPBITHIA, I/Ie B KA4eCTBE MPOJIETHOI KOHCTPYKIMH HCIIOIb3yEeTCs CTANbHON NPOGUIMPOBAHHbIN HACTHII, pabOTAIONIMIT IPEHMYIIIECTBEHHO Ha pacTspkeHue. ComnocraBieHne
MOJIyYSHHBIX TEOPETHYECKUX PE3YJIbTATOB C IKCHEPUMEHTAIbHBIMHU [OKA3bIBACT, YTO AHAIMTHYECKHE 3aBUCUMOCTH JJIsl M30TPOITHOIO MaTepuara AT 3HaueHust 0osee Om3kue K
SKCIEPUMEHTANIbHBIM, YeM aHAIUTUYECKUE 3aBUCUMOCTH I aHU30TPOIHOIO MaTepHana.

Kuarwuessble ciioBa: KOHCTPYKTHBHO-aHU30TpOITHasA cpena, TaHEeTH-000I0YKH l'lOI(pB]TMﬁ, HATIpSIZKEHHOE COCTOSIHHE.

E.A.KAJIEHTbEB!, un., B.B.TAPACOBl,Zl.T.H.,H])O(l)., B.H.HOBUKOBZ unk. (l[/lHCTI/ITyT npukiaagHoi Mexanuku YpO PAH, I.I/I)KCBCK, 2IkeBCKast TOC.CeNbCKOXO3SHCTBEHHAS aKajemus)
YTOYHEHHUE PELHIEHUSI TPAHCHUEHAEHTHOI'O YPABHEHUS ITIPU PACYETE TEOMETPUU KAHATOB IMHEUHOI'O KACAHUSL

Ha ocHoBe cucteMbl CHHTE3UPYIOLIMX YPABHEHUI F€OMETPUN KaHaTa JIMHEHHOTO KacaHUs IPOU3BOJUTCS yTOUHEHHE PELIEHHs BCIIOMOTaTeIbHOIO ypaBHEeHus. Pemenue
CTPOHTCS Ha OTHICKaHWS MUHAMYMa (DYHKIIMOHATIEHOH 3aBUCHMOCTH PACCTOSHUS MEKTy BHHTOBBIMH OCSIMH JIMHEHHO KOHTaKTHUPYIOIINX NIPOBOJIOK IyTEM pPa3IoiKEeHHs
TpOU3BOAHOMN B psn Teinopa B OKpeCTHOCTH HEKOTOPOil Touku. [lokazaHo, 4To MpUMEHEHNE MOJTyUYeHHBIX Pe3yIbTaTOB MO3BOJSIET IPOBOAUTH MPAKTUUECKUE pacueThl KAHATOB
JIMHEHHOTO KacaHMsI ¢ BRICOKOW CTEIICHBIO TOYHOCTH.

KiioueBsle cioBa: Te€OMETpUs KaHATOB JIMHEHHOTO KacaHwus, TPaHCLEHACHTHOE YPaBHECHUE.

A.A. MEPKYVYJIOB, unz. (FOYpI'Y, r. YensOuHck)

PABOTA PAMHO-CBSI3EBBIX KAPKACOB MHOTI'O9TAKHBIX 3JIAHAM C YYETOM MOJATJIABOCTH Y3JIOB CONPSI)KEHUSI CBOPHBIX KOJIOHH, IUA®PATM U
IJIOCKUX MOHOJIMTHBIX NEPEKPHITUI

TIpennaraercs meroauka onpeznenenus HJIC xene300eTOHHBIX paMHO-CBSI3€BBIX KapPKaCOB, TO3BOJISIONIAs YIECTh MOJATIAUBOCTD Y3JI0B COMPSIKEHHS COOPHBIX KOJIOHH,
nuadparM M IIIOCKUX MOHOJIMTHBIX MepeKphITHiA. [IpuBeeHbI pe3ybTaThl pacyera Kapkaca 16-3TaXHOT0 XKHJIOro 0Ma M X aHaJH3.

KiroueBble c10Ba: xene300eTOHHBIE PAMHO-CBSI3€BBIX KAPKACHI, Y3JIbI CONPSKEHNST COOPHBIX KOJIOHH.

B.H. CAMBUAPKMHH, K.T.H., B.B. MATKOBCKHM, unzx. (LIHUMCK um.B.A . Kyuepenko, EBPOCO®T, r.Mockaa) N

K PACYETY HANIPSIZKEHHO-AE®OPMUPOBAHHOI'O COCTOSHHUS U TIPOYHOCTH SJIEMEHTOB KEJE30BETOHHBIX KOHCTPYKIIMU IO HOPMAJIBHBIM CEYEHHUSIM
Hpenc‘raBneHm METOJAUKH pacyeTa Hal'[pi[)KeHHO-HCCI)OpMPIpOBaHHOFO COCTOSIHUA, TIPOYHOCTH U TpeI].[PlHOCTOﬁKOCTH 3JIEMEHTOB JKeJIe300€TOHHBIX KOHCprKHI/Iﬁ 10 HOpMaJIbHBIM
CCUCHUSIM. BBINOITHEH COMOCTABUTENBHBII aHATHM3 PE3yJIbTATOB pacyeTa pa3IMYHbIMU METOJAMH JUISl CEYEHUN Pa3IMYHON TeOMETPUIECKOI (JOPMBI C Pa3TMYHBIM MPOIOTbHBIM
apPMHUPOBAHUEM TIPH PA3IMYHOM BHJE M YPOBHE HANPSHKEHHOTO COCTOSHUS. JlaHBI peKOMEHJalluK 110 BEIOOpY MeTo/a pacueTa 1 (OpMBbI JrarpaMmbl aeopMHpOBaHUs OETOHA,
HCIIOJIb3YEMBIX ITPU aHAIU3€E CCUCHUN.

KitioueBble cJ10Ba: 5KeJe300€TOHHBIC AJIEMEHTbI, HOPMAJIbHbIC CEUCHMS, YNCIICHHBIN pacyer, METOJl NMPEACNIbHBIX YCHIINI, Ae(opMalMoHHas MOJEIb, IHarpaMmsl Jieho pMUPOBaHUs GeToHa 1
apMaTypHOii cTanu.

C.M. [IETPOB, un:k. (Camapckuii rocyAapCTBEHHbIH apXUTEKTYPHO-CTPOUTEILHOTO YHHUBEPCUTET)

PACYET MHOI'OITPOJIETHBIX «COH/IBUY»-MTAHEJIEN C YYETOM CJABUT'A CTPYKTYPUPOBAHHOI'O OPTOTPOITHOI'O MUHEPAJIOBATHOI'O CPETHEIO CJIOA U
YIIPYTOU MOJATJIUBOCTH OIIOP

Ornucana METOAUKA ONPEACICHUA HaHpﬂ)KCHHO'I[e(bOpMI/IpOBaHHOFO COCTOSTHUSI MHOT'OITPOJIETHBIX ((C3HI[BI/I‘{»-H3HBH€I>‘I C Y4€TOM CABUTA CTPYKTYPUPOBAHHOT'O OPTOPOIIHOT'O
MHHEPAJIOBATHOI'O CPEAHETO CJI0S U pryFOﬁ TMOAATIIMBOCTH OIIOP. HpHBeZ[eHO CpaBHCHUE PE3YIbTATOB pacyu€Ta «COHABUI»-IIAHEIH 110 pa3pa60TaHHOﬁ MCTOOHUKE C
pe3ybTaTaMi HaTYPHBIX HCIIBITAHHUH.

KitioueBble ¢j10Ba: «COHBUY»-IIaHEITb, BOJOKHUCTAs MHHEPAIbHAs BATa, CABUT CPEJIHETO CIIOS, YIPYTas 0IaTIHBOCTh ONOP, HATYPHBIC MCIIBITAHHUSL.

O.H. IOIIOB, k.1.H., M.O. MOUCEEHKO, k.T.H., T.A. TPEITYTHEBA, nux. (TTACY, Tomck)



BJIMSIHUE CAMMETPAYHOM OBIIEN HAYAJIBHOM MOTUBH HA HATIPSI)KEHHO-JIE@OPMUPOBAHHOE COCTOSIHUE U YCTOMYUBOCTH MOJOTHAX
TUWINHAPUYECKHNX OBOJIOYEK

IpuBeneHo uccnenoBaHue BIUAHUA 00LIEH HAYaIbHOH CHMMETPHYHON NMOTHOU Ha Pe3yJIbTaThl pacyeTa MapHUPHO 3aKPEIUICHHOH, LIMIMHAPHIECKOH, TTOIOroit 000I04KH
MOCTOSTHHO# TonuMHbI 13 Matepuaia J[16T Ha neiicTBue paBHOMEPHO pacnpeneieHHoi Harpy3ku. Hanbonee nedopmupyemoii sBsieTcst 000J104Ka ¢ MOIOKUTEIEHON
HavaabHOH moruosio. OaHaKo 000I0UKa C OTPHIATEIbHOH HauaIbHOI HOTHOBIO TEPsIeT YCTOMYHBOCTD B «OOIBIIOMY.

KuoueBsble ci10Ba: monoras OGOHO‘IKB, pera JKECTKOCTH, HEHHHeﬁHOCTB, HaYaJIbHBIH HpOI‘I/I6A

B.J. PAM3EP, a0KT. Texu. nayk, npod. (r. Cau-/luero, CIIIA)

AHAJIN3 HAJIEXKHOCTH KOHCTPYKIIUIA ITPU HEPA3PYIIIAIOINEM KOHTPOJIE

PaccmaTpuBaeTcs Hale)KHOCTh KOHCTPYKLIMH C y4ETOM HaKOIUICHUS TTOBPEX/ICHUH, OLIEHUBAEMBIMU HEPA3PYIIAIOIMMHU METOAAMH KOHTPOJISL.
Ki1ioueBble ¢/10Ba: HAJIKHOCTh KOHCTPYKIHIA, BEPOSTHOCTh OTKa3a, HEPa3pyIIaomHii KOHTPOIIb.

10.B. BOHJAPEB, k.T.H., HTYUEH TXAHX CYAH, unx. (CIIoIACY)

PACYET CTEP)KHEBBIX CUCTEM IIPU BHE3AITHOM Y JIAJIEHUU OTAEJIbHBIX DJIEMEHTOB

PaccmatpuBaeTcst qMHaMUYECKasl PeaKiys KOHCTPYKLHUN 30aHHI U COOPYXKEHUH, MOIEIHUPYEMbIX CTEPKHEBBIMU CHCTEMAMH TIPU 3aIIPOEKTHOM BO3/1€HCTBHHU OIIPE/IEICHHOIO
THIIA: BHE3AITHOM YJaJICHHHU OT/CNIbHBIX 3J1eMeHTOB. DopMynupyeTcs IpuurHa BOSHUKAIOLIUX IPU 3TOM KoJiebaHuil. PaccMaTpuBaercs pelieHue 3a1auu ¢ OMOIIBIO METo/1a
Pa3IoXKeHHs 0 TIIABHBIM (hopMaM KolneOaHHIL.

KuioueBbie c10Ba: BHE3aIHOE yAalIeHHE dJIEMEHTA, 3alIPOEKTHOE BO3JEHCTBHE, IPOTrPECCUpPYIONIEe Pa3pyIeHNUE.

A.I'. TAIWH, x.1.H. (KATOMHEPronpoeKkT», Mocksa)

PE3EPBBI KOHCEPBATH3MA B PACYETAX JMHAMUYECKOI'O B3AUMO/IECTBUASA COOPYKEHU C TPYHTOBBIM OCHOBAHUEM. Yacts I1: BIUSIHUE YYETA
3ATJIYBJIEHUA, OCOBEHHOCTEN AKCEJIEPOTPAMMBI Y TOJATJIMBOCTA OCHOBAHMS

ABTOp NPEACTABJIACT PE3YJIBTATHI CIIEUAJIBHOI'0 HCCIIEA0BaHUA 110 YUETY POJIH PA3JIMYHBIX q)aKTOpOB B CEHCMHUUYECKOM pacyeTe CUCTEMBI «COOPYKEHUE — OCHOBaHHUE). lects
TI0CIIEI0BATEIbHBIX PACUYETOB AT OJHOTO U TOTO %K€ COOPY)KEHHUS ITO3BOIMIIN Pa3IeiIUTh BIUSHUE yIeTa HEKOTePEHTHOCTH CeHCMUYECKUX BOJIH, IEPECUETa BO3ACHCTBUS C HCXOAHOTO Ha
MPUTPYKEHHOE OCHOBAHHE, yueTa 3ariIyOIeHus, y4eTa 0COOCHHOCTEIl akceaeporpaMMbl BO3IHCTBHS U y4eTa MOJaTIMBOCTH OCHOBAHMS. B MaHHOM MyOnMKamy IpeACTaBICHbI Pe3yIbTaThl
MOCIEIHUX TPEX U3 [IECTH PacyeToB. Pe3yabTaThl HEPBBIX TPEX PACUCTOB MPEACTABICHBI B IPEIbIAYIICH MyOInKayi.

KiioueBble ciioBa: ceiicMuueckas peakiiys, B3aMMOICHCTBUE COOPY)KEHUS C OCHOBAHUEM, NOATAXKHBIE CHICKTPBI YCKOPEHUI.

10.T. YEPHOB, a.1.1., npod. (IHUUCK um.B.A Kyuepenko). K PACUETY CUCTEM C BBIKTIOYAIOIIUMUCS CBA3SIMUA

Amnanmsupyercst xapakTep KoiaeOaHuil Ipy BEIKIIOUEHUH (pa3pyIICHIN) CBA3eH, Kak B CHCTeMaX, HaXOAAIINXCS B IIOJOXKEHHU CTaTHIECKOTO PAaBHOBECHS], TaK U MPH KOIEOAHUSX.
OtMmeuaeTcs], YTO IIPHU BEIKITIOUSHUH CBSI3H JONOJIHUTEIBHOE BO3CHCTBHE HA CHCTEMY PaBHO PEAKILMH CBSI3H B 9TOT MOMEHT. Takoe BO3/IeHCTBHE IPUBOAUT K CKauKy YCKOPEHUIA,
HO He cKopocteid. B npouecce kosebaHuii BETMUMHA 3TOH PEAKIMU €CTECTBEHHO MEHSETCS, YTO MOXKET OBITh YYTEHO € IIOMOLIbIO «(DUKTUBHOI Harpys3ku. [Ipeasaraercs nsa
METO/Ia pacyeTa MOJ00HBIX CHCTEM.

KirroueBble cjioBa: KonebaHus, CTAaTHYECKOE PABHOBECHE, PEAKIHs, CKAYOK YCKOPEHHUI.

A.A.MOKPOBCKUM, n.1.1., npod., (IMI'YAC, Ilensa )

OB OKCIIEPUMEHTAJIbHOM OIIPEJIEJEHUH JE®@OPMALIMA HA TOBEPXHOCTHA KOHCTPYKIIAN

Ipennaraercst 3amepsTh AehOpMaIMH [0 JUHUASM TPEYTOIBHON CETKH HAHOCHMOM Ha MOBEPXHOCTh KOHCTPYKIHIA. DTO MO3BOJISET COKPATHTH MOTPEOHOCTH B TEH30AATYHKAX
TIPUMEPHO Ha TPETh 10 CPAaBHEHUIO C TPAJUIIMOHHON (HOPMOIi — B BHJIE PO3ETOK.

KiroueBble ciioBa: nehopmaiuy, JIMHNUS, TOBEPXHOCTh KOHCTPYKLMA.

I.T. TAPABPHH, n.1.1., npod. (BonrI'TY, r. Bonrorpayx). YCTOMYUBOCTH K IMPOIIEJKABAHUIO KOHMYECKOM IMMOJIOT Ol OBOJIOYKI

VYupyras nosnorast 060s1049ka B (popMe IPSIMOr0 yCEIEHHOT0 KOHYyca IIPU CKaTHH 10 HAIIPaBJICHHIO ITPOJIOJIBHOI OCH IIpeBpaIiaeTcs B KOJIBIEBYIO IUIacTuHy. IlombITka
JANBHEHIIIET0 MONEPEYHOro Harpy>KeHHMs IIIACTHHBI IPHBOAUT K €€ CKauKooOpa3HOMY IPOrudy B CTOPOHY, IIPOTHBOIOIOKHYIO HA4YaJIbHON BBITHYTOCTH 000JI0YKH. DTO sSBICHUE
Ha3bIBAIOT NPOIIEJIKMBaHUEM. B pamMkax runores o pU3N4eCKON M reOMETPUUECKOM JIMHEHHOCTH PELIAeTCs 3aja4a O KPUTUUECKOH COKUMAIOLLSH cule, IeiCTBIE KOTOPOH
CO3JIaeT MPOIIEIKHBAHNE.

KaroueBble ciioBa: 000J049Ka, YIPYrocTh, yCTONYMBOCTS.

AA. TPEIHEB, A.T.H., 1po¢., A.H. SABEJINH, unk. (Tynbckuii rocy1apCTBEHHbIH YHUBEPCHTET)

YIPYTO-IUNIACTHYECKAS JEQ@OPMALMSA TOHKOM ITOJIOTOM OBOJIOYKH U3 PASHOCONPOTUBJISIIOIIMXCSA JUIATHPYIOIINX MATEPUAJIOB ITPH KOHEUHBIX
ITPOI'MBAX

Hccenenyercs nanpsbkeHo-1eOpMUPOBAHHOE COCTOSIHIE TOHKUX MOJIOTMX 000JI04YEK MOIOXKUTEIbHOM raycCOBOi KPUBU3HBI BBITOIHEHHBIX U3 JUIATHPYIOIINX MaTEPHANIOB 32 MPEEIOM
YHOpyrocTu. HOJ’Iy‘IeHLI zmd)d)epel—mnanbﬂme YpaBHCHUS, ONIPEACIIAIONINC pa60Ty 000J104KH 32 TIPECIIOM YIIPYTOCTH U YYHUTBIBAIOIIINEC pa60Ty MaTepuaja npu OZ[HOCTOPOHHeﬁ "
JIBYCTOPOHHEH MIacTHIHOCTH. [Ipe/icTaBiIeHbl pe3y IbTaThl PELICHHUS TOTyYeHHBIX i depeHIHanbHbIX ypaBHeH!H. [IpuBeIeHb! pe3yibTaThl Hayaa pa3sBUTHs 30H IUIACTHYHOCTH [IPH
Pa3HBIX Harpy3Kax U JUIsl pa3IMYHBIX YCIOBUH IIACTUYHOCTH.

KiroueBble ciioBa: HanpspkeHO-Ae(OPMHUPOBAHHOE COCTOSIHUE, TOHKHE MOJIOrUe 000I0UKH, JHIATUPYIOIHE MATEPHAIIBI, YCIOBHS IIIACTHYHOCTH.

J.B. IEPEBSIHKHMH, unx., B.A. CJIUBKEP, a.1.H., npod. (I'unpoctpoiimoct, Cankt-ITetepOypr)

O CTABUJIM3AIIMU HEKOHCEPBATUBHBIX CUCTEM C MIOMOLIBIO JONMOJHUTEJBHBIX MACC

BBezieHue IOMONTHUTENbHBIX IMHAMUUECKHX CTEIIEHEH CBOOOIbI B HEKOHCEPBATUBHYIO MEXaHHYECKYIO CHCTEMY CIIOCOOHO MPUBOIUTH KaK K CTAOMIIM3UPYIOLIEMY, TaK U K
necrabuimsupyomemy dgekry. CyliecTByomee B TCOpHH HEKOHCEPBATUBHBIX CHCTEM MMIOTETHIECKOE MPE/NON0KEHUE O FApAaHTUPOBAHHOM ASCTaOMITH3HUPYIOIIEM BIMSHUN
0GECKOHEYHO MAJIbIX JOMOIHUTEIBHBIX MACC OMPOBEPracTCs IOCTPOCHHBIM B CTaThe KOHTPIIPUMEPOM C TPeMsi IMHAMHYECKHMHU CTEIICHSIMH CBOGO/IBI.

KiioueBble €J10Ba: YCTONYMBOCTD PABHOBECHS!, HEKOHCEPBATHBHbIC CHCTEMBI, CTA0MIIM3ALMS MACCOA.

A.B. EPMAKOBA, kauj. text. Hayk (I0YpI'Y, Yensbunck)

OCHOBHASI PASPEIIAIOIIASI CACTEMA JIMHEMHBIX AJITEBPAMYECKAX YPABHEHUI METOJIA TOTTOJTHUTEJIBHBIX KOHEYHBIX QJIEMEHTOB

PaccMoTpeHbl HEKOTOPbIE BOIPOCHI, CBSI3aHHbIE ¢ HPOPMUPOBAHMEM OCHOBHOII pa3pellaroneil CHCTEeMBbI JTMHEHHbIX aareOpanyeckux ypaBHEHUH, KOTOpask UCIIONB3YETCs P HEJTMHEITHOM
pacuere Ke1e300€TOHHBIX KOHCTPYKLIMH METOIOM AOMOJIHUTENbHBIX KOHEUHbIX dneMenToB (MJIKD). IIpuBeaeHs! mpiuMepbl, MOKa3bIBaIOIINE H3MEHEHNE OCHOBHOI pa3peruaomei
CHCTEMBI ypaBHEHHUI U ()OPMUPOBAHHE JIOTIOIHUTEIBHBIX HATPY30K B 3aBUCUMOCTH OT CTaJMH PabOThI KOHCTPYKIIUH.

KuroueBblie cioBa: METO/ IOIIOJIHUTEIIbHBIX KOHEYHBIX 3JIEMEHTOB, JIONOJIHUTE/IbHBIE PACYETHBIE CXEMBI, JOMOJIHUTEIbHbIE KOHECYHBIEC DJIEMEHTHI, IIPEICIIbHBIE COCTOSIHUSA, JKene300eTOHHbIE
KOHCTDPYKIIMH.

ABSTRACTS

UDC 624.074.4.042.7. Gorgon V.A., Kravtsova E.A. Stress redistribution in loaded built-up beam under degradation of shifting bonds

The paper considers transformation of mode of deformation. The transformation is initiated by quasi&static stratification (crack formation) of statically indeterminable beam which has two supports and
distributed load with predetermined rate. The beam is designed by compound bar (by A.R. Rzhanitsin). Stratification is formed as a result of progressing abruption of shifting bonds between layers. The
paper deals with localization and value of the greatest tensile and compressive stresses depending on location and measurement of stratification area. It is showed that parameters of stratification change
the state of mode of deformation, existing in initial monolithic beam, considerably. At the same time value of the greatest tensile stresses is changed nonmonotonically by increasing of measurement of
stratification area whereas value of greatest compressive stresses is increased by expansion of stratification area.

Key words: compound rods, structurally nonlinear systems, shifting bonds, degradation of shifting bonds, stratification.

UDC 624.014.2.074.43. Davydov E.Yu. Determination of stress state in panels — covers of surfaces from constructive and anisotropic materials in presence of working apertures

The paper presents results of problem solution for determination of stresses in constructive and anisotropic medium in the presence of apertures. Panels—covers of surfaces are used as the example for the
problem solution where steel profile and mainly tensile flat bed is used as span. Comparison of obtained theoretical and experimental results shows that analytical relations give more approximate values
to experimental results for isotropic material than analytical relations for anisotropic material.

Key words: constructive and anisotropic medium, stress state.

UDC 622.673.6. Kalen’t’ev E.A., Tarasov V.V., Novikov V.N. Correction of solution of transcendental equation using calculation of ropes geometry with linear contact

On the basis of system of synthesizing equations of rope geometry with linear contact the author makes correction of solution of auxiliary equation. The solution is made on finding of minimum value of
functional dependence, distance between screw axises of linearly contacted wires, by development of derivative in Taylor series in neighborhood of some point. It is showed that usage of obtained results
allows to make practical calculations of ropes with linear contact with high accuracy degree.

Key words: ropes geometry with linear contact, transcendental equation

UDC 624.042.12. Merkulov A.A. Box frames operation of multistory buildings taking into consideration yielding of junctions of sectional columns, diaphragms and simple monolithic flat-slab dacks

The paper considers method for determination of NDS of ferroconcrete box frames. The method allows taking into account yielding of junctions of sectional columns, diaphragms and simple monolithic
flat-slab dacks. The paper presents calculation results and their analysis of carcass of 16&storeyed domestic house.

Key words: ferroconcrete box frames, junctions of sectional columns.

UDC 624.042.12:624.044. Simbirkin V.N., Matkovskiy V.V. On strain, stress, and strength analysis of reinforced concrete element cross-sections.



The paper considers methods used in analysis of strains, stresses, strength and cracking resistance of the reinforced concrete member cross-sections. A comparative numerical analysis for cross-sections
of various shapes with different reinforcement ratios under different types and levels of stress state is accomplished using different methods. The paper gives recommendations to choose an analysis
technique and shape of concrete constitutive laws used in cross-sectional analysis.

Key words: reinforced concrete elements, cross-sections, numerical analysis, limit force method, general strain model, stress-strain relationships for concrete and reinforcing steel.

UDC 624.016, 624.073, 624.048, 624.042.62. Petrov S.M. Structural orthotropic mineral wool middle layers shift and the elastic pliability of supports in the multi-span “sandwich”-panel
analysis

The procedure of a stress and strain state analysis of the multi-span “sandwich”-panels is described with the factors of the structural orthotropic mineral wool middle layers shift and the elastic pliability
of supports. The paper presents comparison of “sandwich”-panel’s results of calculation of in-place tests.

Key words: “sandwich”-panel, structural orthotropic mineral wool, middle layer shift, elastic pliability of supports, design procedure.

UDC 7.04:535.4.011.22.23. Popov O.N., Moiseenko M.O., Treputneva T.A. Influence of symmetric general initial flexure on mode of deformation and stability of flat cylindrical shells

The paper presents the research of influence of general initial symmetric flexure on results of calculation of floated cylindrical flat shell under uniformly distributed load. The shell is made from D16T
material and has constant thickness. Shell with positive initial flexure is more deformed. However shell with negative initial flexure loses stability in “large”.

Key words: flat shell, webbings, nonlinearity, initial deflection.

UDC 624.012.2.046:69. Raizer V.D. Reliability analysis of constructions under carrying out of nondestructive check
The paper considers reliability of constructions taking into account damages accumulations which are estimated by nondestructive methods of check.
Key words: reliability of constructions, probability of failure, nondestructive check

UDC 624.042.8:534.014.1:624.074.5. Bondarev Yuri V., Nguyen Thanh Xuan. Calculation of bar systems due to sudden removal of individual elements

The paper considers the dynamic response of the construction of buildings and structures, simulated bar systems due to sudden removal of some individual elements. The reason for oscillations arising
from the sudden removal of elements is formulated. Solution of this problem is considered by mode superposition method.

Key words: sudden removal of elements, unaccounted effects, progressive collapse.

UDC 699.841:624.042.7. Tyapin A.G. Reserves of conservatism in SSI. Part I1: Influence of embedment, site-specific excitation and soil flexibility

The author presents results of special research considering the role of different factors in SSI. Six step-by-step SSI analyses for the same structure enabled to split the influence of the incoherency
accounting, seismic excitation modification from the initial soil to the loaded soil, embedment, site-specific excitation and accounting for the soil flexibility. This publication presents the results of three
last analyses. Three first ones were presented in the previous paper.

Key words: seismic reaction, interworking of construction with foundation bed, floor spectrums of accelerations.

UDC 624.072.2 Chernov Yu.T. Calculation of systems with shutdown of connections

The paper presents analysis of oscillations type under shutdown of connections. The analysis is made as for systems operating in state of static balance as for systems with oscillations. It is noted that
under shutdown of connection additional influence on system is equal reaction of connection in this moment. Such influence leads to accelerations jump but without speeds jump. In the process of
oscillations value of this reaction is being changed naturally and it can be specified by usage of “fictitious™ load. The paper suggests two methods for calculation of such systems.

Key words: oscillations, static balance, reaction, accelerations jump.

UDK 539.3. Tarabrin G.T. Stability to conversion of convexity of a conic flat shell

The elastic flat shell in the form of the frustum of a cone at compression on a direction of a longitudinal axis turns to a ring plate. Attempt of the further cross load the plate results in jump deflection
aside, opposite to initial convexity of a shell. This effect name is the conversion of convexity. In the framework of hypotheses about physical and geometrical linearity the paper suggests solution for the
problem about the critical compressing force and its action which creates the conversion of convexity.

Key words: shell; elasticity; stability.

UDC 624.04:539.219.2:539.37:539.385. Treshchyov A.A., Zabelin A.N.

Plasto-elastic deformation of thin flat shell from materials with dilatation and various resistances at finite bendings

The paper researches mode of deformation of thin flat shells with positive Gaussian curvature. Shells are made from materials with dilatation outside of limit of elasticity. The paper presents differential
equations defining shell operation outside of limit of elasticity and taking into account material operation at the single-sided and double-sided plasticity. The paper also presents solution results of
obtained differential equations and results of beginning of progress of plasticity zones under different loads and for various conditions of plasticity.

Key words: mode of deformation, thin flat shells, materials with dilatation, conditions of plasticity.

UDC 624.046.3. Derevyankin D.V., Slivker V.I. On stabilization of nonconservative systems with additional masses

The additional masses are able to stabilize or destabilize nonconservative systems. There is opinion in the theory that an infinite small mass always leads to the destabilization of system. But this
hypothesis is incorrect what is proved by simple model of nonconservative system.

Key words: stability of equilibrium, nonconservative systems, stabilization with masses.

UDC 624.04:539:519.6. Pokrovskiy A.A. Experimental determination of deformations on the surface of constructions

The author suggests to measure deformations along lines of triangular net marked on the surface of constructions. It allows to reduce requirement in strain gauges approximately on one third in
comparison with traditional form — in the wall outlet shape.

Key words: deformation, line, surface of constructions.

UDC 624.012.07. Ermakova A.V. The main solving set of linear algebraic equations using addinional finite element method

The paper considers some problems connected with formation of the main solving set of linear algebraic equations of nonlinear design of reinforced concrete structures by means of additional finite
element method (AFEM). AFEM is a variant of finite element method (FEM) destined for analysis of reinforced concrete structure at limit strength state. Additional finite element method adds to the
traditional sequence of problem solving by FEM the units of design by ultimate equilibrium (limit strength states) and method of additional loads (elastic decision). The paper includes the examples of
changes of the main set of equations and formation of additional loads depending on the stage of structural behaviour.

Key words: additional finite element method, additional design diagrams, additional finite elements, limit states.
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E.M. BEJIOBULIKUH, 1.1.1., npod., A.A. MAMATIOK, um:k. (THX0OKeaHCKHIT TOCYIapCTBEHHBIH YKOHOMIUECKHH YHIBEPCHTET)

OIEHKA KOHIIEHTPAIIAU HATIPSI’KEHUI B OBJIACTA TOYEYHOI'O KOHTAKTA CITAUJIEPHOTIO MMOJBECA CO CTEKJIOIMTAKETAMUT

PaCCManHBaeTCS{ IIapHUPHOE COCANHEHUE CTEKIIOIaKeTa ¢ Hecyl.ueﬁ KOHCprKHP[eI‘;[ C ITIOMOIIBIO ITAPHUPHBIX 0OJITOB C 3aKUMHBIMH IIai0aMu 1 TC(bHOHOBLIMH KOJIbIIaMH JIJIA COCIUHCHUA
CO CTECKJIOM. HOJ’Iy‘IeHH YpaBHEHU:, ONMUCHIBAIOIINE HAIIPSHKEHHOE COCTOAHNE B KOHCTPYKIIUH, HOHerHHCHHOﬁ MHOFO) KOMITOHEHTHBIM KOJIBIIOM. Kak JacTHbIi cnyqaﬁ, paccMaTpuBacTCA
TPEXKOMIIOHEHTHOE KOJIBIIO, V1A KOTOPOI'O IMOJYYE€HO BBIPAXKCHHUE OTHOCHUTEIILHOM KECTKOCTH.

KitroueBble ¢j10Ba: criaiiiepHasi CHCTEMa KPEIUICHNUSI, TOYCUHBII KOHTAKT, KOHI[CHTPALHS HAMPSDKCHHIA.

A.N. CATIO’)KHHUKOB, nokrop ¢punocod.nayk, npod., C.M. TPUT'OPHIEB, nn:k. (AcTpaxaHCKUH HHXEHEPHO-CTPOUTEIIbHBII HHCTUTYT)



METO/ PACYWJIEHEHHUS B PACYETAX OCAZIOK M IIPOBAJIOB MHOT'ODTAKHBIX 3IAHUIA

TIpennoxxeH MeToOx pacueTa 34aHuil IpU 00Pa30BAHUM MO HUMH IIPOBAJIOB M 3HAYUTENIBHBIX HEPABHOMEPHBIX OCaTOK U Ae()OpMalMii, BBI3BAHHBIX KaK IIPHPOAHBIMU, TAK U TEXHOT€HHBIMH
BozzelicTBiAMY. [IpeutoKeHHbIil MeTo]] pacueTa no3BousteT 3(G(HEKTHBHO MPOU3BOAUTH ONPEIEICHHUE HAMPSHKCHHO-Ie(OPMUPOBAHHOTO COCTOSHUS HECYIIX KOHCTPYKIMHA, KaK IpU
PasIMYHBIX POBaJaX, TaK U NPU OOPYIIEHUH BEPTUKAIBHBIX HECYLIUX KOHCTPYKIMH NMEPBBIX dTaKeH 3/1aHUs.

KirroueBble ¢j10Ba: pacyeT 34aHHMil, TPOBANBI, OCAAKK U AeopManiy, HECYIIHE KOHCTPYKIIUH.

A.A. TIOKPOBCKH, 1.1.H., npo¢. (III'YAC, r.Ilenza). O CMEIHIAHHOM METO/IE B CTPOUTEJILHOM MEXAHUKE

TIpuBoasTCS NpUHIMIHABHBIC Pa3IHYusl cMelanHoro Meroaa A.A. I'Bo3neBa u cmemanHoit popmbel MKD aBtopa. [lepeuncisitorest qocronncTBa cmenranaoi popmer MKD, ee
BO3MOXHOCTH U MPUMEHUMOCTH JIYYIIC IPYTUX METOIOB K PEIICHUIO OCHOBHOM 3ala9yn CTpOHTeJ'II:HOﬁ MEXaHUKH — CO3UAAHUIO TIPOTPECCUBHBIX KOHCprKHP[ﬁ. HpI/IBOZ[I/ITC}I TIpuUMEp
COCTaBJICHUA U pEIICHUA ypaBHeHI/H‘;[ B FeOMeTpH‘IeCKOI‘;I 3a1a4€ — OTbICKaHHUEC (bOprI paBHOBECHA KMHEMaTH4eCKOH LCIIH.

KiroueBble cjioBa: cMemmanHblii Metog, MKD, ctpouTtenbHas MeXaHHKa.

B.A. YTKHH, kanj. Texn. Hayk, aou. (Cubupckas rocy1apcTBeHHas aBTOMOOMIIBLHO: I0poskHast akanemus, CuoA 1)

K BOITPOCY O COBEPIIEHCTBOBAHUM KOHCTPYKTUBHO-TEXHOJIOTHYECKUX ®OPM CTAJIEKEJE3OBETOHHBIX MPOJIETHBIX CTPOEHU

PaccmarpuBaeTcst KOHCTPYKIHUSI CTATIEKEIE300€TOHHOTO MPOJIETHOTO CTPOCHHMS, OTINYAIONIAsCS OT H3BECTHBIX THITOBBIX PEIICHHI TEM, YTO OHA COCTABICHA U3 OTACIBHBIX
CTaNexkeNe300eTOHHBIX OJIOKOB, 00BEAMHIEMBIX Ha MECTE CTPOUTEILCTBA IIOCPEICTBOM COCAMHEHHUSI CTATILHON YaCTH Ha BBICOKOMPOYHBIX 0O0NITAX, a KEeIe300eTOHHOM YacTH KICeBbIM
urBoM. JIMHUS CONMPSUKEHHST MEXTy CTATbHBIMK OaJKaMHU U IPOIOIBHBIMH JKEIC300€TOHHBIMU peOpaMil COBMEIIICHA C HEHTPaIbHON OChIO CTalIeKene300eTOHHBIX ceueHuit. [locTosHHbIC 1
BPEMEHHBIC HATPY3KH MTOJTHOCTHIO BOCIIPUHUMAIOTCS] O0bEANHCHHBIM CCUCHHEM.

KioueBble clioBa: crajibHbIe 6am<14, JKeNe300eTOHHas! UIUTa npoea)kei/[ 4acTH, COBMECTHas pa60Ta, OGECHHHCHPIC, cTajeKene300eTOHHbIe 6IIOKI/I, COCAMHEHHE 6J'IOKOB, CTBIKH Ha BBICOKOIIPOYHBIX Oosrax.

B.K. AKYIIEB, a.1.1., E.A. AKYIIEB, nnx. (OOO «HayuHo-npoH3BOICTBEHHbIN HEHTP CTPOUTENBHOIO MaTepuanoBeieHus», . Cankr-IlerepOypr)

PACYET HANIPSIZKEHHO-IE®OPMHPOBAHHOI'O COCTOSIHUASI CEOPHOM )KEJIE30BETOHHOM BAJIKU

Jlnst pacuera HanpsHKEHHO-1e()OPMHUPOBAHHOTO COCTOSIHHS XKEIe300€TOHHBIX 3JIEMEHTOB KOHCTPYKIHIT IPE/IaraeTcst HCIoIb30BaTh MO/ENb IUCKPETHOrO TBEpAOro Tena. JKene3o0eToxn
MpeCTaBisieT co00it eqUHbI KOHCTPYKIMOHHBI MaTepHal, i PacuIeHATh QYHKIMK OETOHA M apMaTypbl He 1e7eco00pa3Ho. Y CTaHOBICHB MOMEHTBI 00pa30BaHMUs TPEIIHH, HX
MOCIIEI0BATEBHBINA POCT, MPOLECCH AehOPMALIIH U Pa3pyIICHHS OAIKH, KOTOPBIC IIOJHOCTHIO MOATBEPIKAAIOTCS PE3y/IbTaTaMH HATYPHBIX HCIBITAHMN. J{JIsl HOBBIICHHS
TPEIMHOCTORKOCTH OaIKi UMEIOTCS GOJIBIINE HEHUCIOIb30BAaHHBIE PE3CPBEL.

KuroueBbie c10Ba: jKele300€ TOHHBIE 3JIEMCHTBI, Hal'lpfl)KCHHO-HerOpMPIpOBaHHOe COCTOSTHHE, MOJEJIb JUCKPETHOI'O TBEPAOTro TEIa, TpeH_II/IHOCTOl‘/llKOCTLA

A.N. TIPUTBIKUH, k.1.H. (KI['TY, r. Kanunuunrpan), I.A.BEJSAKOB, a.1.1. (HHUMUCK nm.B.A.Ky4epenko, r. Mocksa)

O BJIASTHUA BCTABKH B LIECTUYTOJIbHBINA BBIPE3 HA YCTOMYUBOCTH OJHOPSIHO IIEPGOPUPOBAHHOM BAJIKHA

Pemaercs 3agaua ycroitunBocTH 01HOPSAHO NepHOPUPOBAHHOM JIBYTaBPOBOH OAIKH C BBAPEHHON BCTABKOW B KOHTYp IIECTUYTOJIBLHOTO BBIPE3a, MOABEPIKEHHON JICHCTBUIO
COCPEIOTOYCHHOH CHJIBI B IIPOJICTE, METOIOM KOHEYHBIX 3JIEMEHTOB. Pe3yIbTaThl COMOCTABIAIOTCS C pacyeTaMH YCTOWYMBOCTH OAJIOK Oe3 BHIPE30B.

KirroueBble cjioBa: ycTOHYMBOCTD, epdoprpoBaHHas IByTaBpoBas Oalika, IECTHYr0JIbHbIC BbIPE3bl, BcTaBka, MKD.

B.A. FPOMAHKHﬁ, Kk.T.H. ({HUUCK um. B.A. Kyuepenko, r. Mocksa)

O PACUYETE HAJIEXKHOCTH KOHCTPYKIMH U EE OIIEHKE 110 PE3YJIbTATAM UCITBITAHUIA

PaccmatpuBaroTcs BOIpOCHI ONpeieNieHNs! BEpOSITHOCTH 0€30TKa3HOi paboThl KOHCTPYKINH (0aJIOK,I'MOKOIf HUTH) C y4eTOM BEPOSITHOCTHOI MHTepIpeTanui KO3 GuiueHTa HaaeKHOCTH
10 OTBETCTBEHHOCTH JIJIs Pa3HBIX 3aKOHOB PACIpe/Ie/IeHUs IIPOYHOCTH M Harpy3ok. Ha ocHoBe GMHOMHUANIBHOM CXEMbI M MHTEPBAJILHOTO OLICHUBAHHS MOKA3aTells HaleXXHOCTHU IIPUBOJIATCS
BBIPAXKEHUS ULl KOHTPOJIBHBIX HArPY30K IPH UCIBITAHUAX KOHCTPYKIHI B 3aBUCUMOCTH OT YKCJIa HCIBITAHUN U 3a1aHHBIX TPeOOBaHH K HAZIEKHOCTHU /11 HOPMAJILHOTO, JIOrapu(pMUUECKU
HOpMasIbHOTO U Beliyiuia pacnpeaeneHuit IpOYHOCTH.

Kuarwuessble ciioBa: pacyueThl Ha HAIC)KHOCTh, CTPOUTEIIBHBIE KOHCTPYKINHU, PaCIPEACICHAC IIPOYHOCTH.

A.A. CBEHTHUKOB, k.T.H., 1011. (BopoHeKckuil rocy1apcTBEHHbIN apXUTEKTYPHO-CTPOUTEIbHbIH YHUBEPCUTET)

OIIEHKA MPOT'PECCUPYIOILIEIO PASPYIIEHUS IPOCTPAHCTBEHHBIX BUCAYMX CTEP)KHEBBIX MOKPBHITHI

IIpennosxena MeToMKa BEPOATHOCTHON OIIEHKH BO3HHKHOBCHUS IPOTPECCUPYIOIIETO pa3pyIICHNS B IPOCTPAHCTBEHHBIX BUCAYNX MOKPHITUAX. B KauecTBe pacueTHON cuTyarun
TIPOTPECCUPYIONIETO Pa3pyIICHIUS IPHHATA pacyeTHasi CXeMa ¢ pa3pylIeHHEM J000To 3JIeMeHTa KOHCTPYKIH. [IprBeseH npruMep BepOITHOCTHON OIIEHKH BUCSYIErO MOKPBITHS C
HAKJIOHHBIMH TIOJBECKAMH.

KitioueBble ¢/10Ba: IPOCTPAHCTBEHHOE MOKPBITHE, CTEP)KCHB, THOKAs HUTh, HAJIKHOCT, Pa3pyLICHHE, BEPOSTHOCTD, OTKA3, PUCK.

T.I'. BYJIBIYEB, noxrop ¢usz.mat.Hayk, npod. (MUPDA, r. Mocksa)

MOJEJIMPOBAHUE TUHAMUKU U JUHAMUYECKOI'O PA3PYHIEHUSI B OTPAHUYEHHBIX OBJIACTSAX MPOTSI’KEHHBIX TEJI

B paGote cTposTCs ¥ HCHOMB3YIOTCS XapaKTePHUCTUUECKUE BBIYMCIMTEIBHBIC CXEMBbI, I03BOJISIOIINE IPOBOANTH MOJICIUPOBAHNUE AUHAMHKU U IMHAMHYECKOTO Pa3pyIICHHs B
OrpaHMYCHHBIX 00IACTSX MPOTSHKEHHBIX YIPYTOBSI3KOIUIACTHYECKHX TEJl PA3IMIHOI T€OMETPHU U CTPOCHUSL.

KitioueBble cj10Ba: YIPyroBs3KOIUIaCTHYECKOE TEJO, MOJICIMPOBAHNUE AMHAMUKH U Pa3pPYLICHNUs, PACYSThl B OrPAHHYCHHBIX 00J1aCTSX MPOTSHKEHHBIX TEl.

A.I'. TAIIUH, p.1.H. (<KATOMIHEPrompoeKT, r. Mocksa)

PE3EPBbI KOHCEPBATHU3MA B PACYETAX JMHAMUYECKOI'O B3AUMOJEVCTBUSA COOPYKEHUI C TPYHTOBBIM OCHOBAHUEM. Yacts I11. IPUYUHBI
TOSIBJIEHMS IBYX OCOBEHHOCTEN CEMCMHAYECKOM PEAKIIUA

ABTOp 3aBeplIIaeT MPE3CHTALMIO PE3YJIbTATOB CIIELHAIBLHOTO HCCIIEA0BAHUS 10 YUETY POJIH PA3IMYHBIX (HAaKTOPOB B CEHCMHUYECKOM pacyeTe CUCTEMbI «COOpYXeHHe — ocHoBaHue». [llects
MOCJIEIOBATENIbHBIX PACUETOB JUIsl OJHOTO M TOT'O K€ COOPYKEHUSI O3BOJIMIIN PA3ACINTh BIMSAHUE yUe€Ta HEKOTE€PEHTHOCTH CEHCMUYECKUX BOJIH, TIepecyeTa BO3AEHCTBHS C HCXOIHOTO Ha
MPUTPYKEHHOE OCHOBAHHUE, yUeTa 3ary0JIeHus, yueTa 0COOCHHOCTEH aKceneporpaMMbl BO3JICHCTBHS U y4eTa MOJATIIMBOCTH OCHOBaHHs. B IaHHOM myOiuKamuy 00CyXAal0TCs Ba
a¢dexra: BIUSHUE CMEHBI BO3ACHCTBHS (CO CTaHIapPTHOTO BO3JCHCTBHUS Ha BO3/EIHCTBHE, Cieli()HIECKOe IS IIUIOIA/IKH) Ha XapakTep H3MEHUYHMBOCTH MaKCHUMAIIbHBIX YCKOPEHHUH peaKkinn
TI0 BBICOTE COOPY)KEHHS, a TAKKE POJIb ydeTa 3ariyOIeHus B ONPEIEICHIN CeHCMUUECKOI PEakIIni COOPYKEHHSL.

KitioueBble ¢/10Ba: ceificMuyecKasi peaKiusi, B3AHMOACHCTBHE COOPYKCHHUS ¢ OCHOBAHHEM, [OITAKHBIC CIIEKTPbI YCKOPEHHUIA.

B.JI. XAPJIAHOB, a.1.H. (BoarT'ACY, r. Bosrorpaj)

JAANHAMUYECKHE HATPY3KH IIPU OBPYIIEHUU YACTHU KOHCTPYKIIUU

TIpu 0OpyIIeHNN YacTH KOHCTPYKIMU MOXKET HMOSIBUTHCS ONOIHUTENIbHAS JUHAMUYECKast Harpy3Ka, JeiicTBYIONIast Ha Hepa3pelleHHyo0 YacTb. Ha mpocThIX nmpuMepax nokas3aHo, 4To B
3aBHCHMOCTH OT MHTEpBaJla Pa3pyLICHUs H AUCCUITATUBHBIX XapaKTEPUCTHK KOHCTPYKIINH, IOMOJIHUTEIIbHAS JUHAMUYECKAsk COCTABIISIONIAs MOXKET MPUBOIAUTH K IIPOrPECCHPYIOILEMY
obpyuienuto. [IpeaoxeHa METOANKA ydeTa JOMOIHUTENbHON IMHAMUYECKOH COCTAaBIISIONIEH HArpy3KH MPH pacyeTax MpsiMbIMU METOJIAaMH MHTETPUPOBAHUS yPAaBHEHH ABIKECHHUS U 10
JIMHEHHOI CeKTpaIbHOI TEOPHH.

KuaroueBsble c10Ba: oTKa3 KOHCTPYKIIHH, XPYIIKO€ pa3spyLICHUs, ATHHAMWYECKas Harpys3Ka, CKaTbI€ 3JIEMEHTRI, IPAMBIC METOJAbI HHTEIPUPOBAHUS.

A.C. MAPYTSH, k.1.H., C.A. [JIYXOB, unx., F0.U. IABJIEHKO, unzk. (ITsturopckuii rocy1apcTBeHHbII TEXHOJIOTHYECKUH YHHBEPCUTET)

NATAYTOJbHBIE 3AMKHYTBIE THYTOCBAPHBIE ITPO®UJIN

IIpuBeneHs! pe3yabTaThl pa3paObOTKH U ONTHMH3AILMN HOBBIX TIPOQHIIEH ISl CTPOMTENBHBIX METAJTIOKOHCTPYKIMI B BUJIE TOHKOCTEHHBIX IISTHYTOJBHBIX TPY0. OCHOBOM HX
(hopmooOpazoBaHus CITyKaT KBaJpaTHbIe (IIPSIMOYTOJIbHBIC) 3aMKHYTbBIE THYTOCBapHbIe poduim. KpureprueM onTHMU3aIiig sSBISIETCS PABHOYCTONYMBOCTH MPOQHICH OTHOCHTEIBHO
LEHTPAIIBHBIX TOPH30HTAIIBHON U BEPTHKAIBEHOM OCel MX MOMEPEYHbIX CCUCHUM.

Kunrouesrble ciioBa: MATHYTOJIBHBIE pr6l:.l, 3aMKHYTbIC THYyTOCBapHbIC I'lpO(i)PU'II/l, paBHOyCTOﬁ'—IMBOCTB, TOHKOCTCHHOCTb, 3(1)(1)CKTI/IBHOCTB, OINTUMH3ALUS CCUCHUA.

K.K. HEXKJAHOB, a.1.H, npog., 3aca1. n306p. Poccun, A.K. HEXKJAHOB, nn:k. (Ilenszenckuii 'YAC)

ONTUMAJIBHOE PACIIPEJEJIEHUE CTAJIU ITIO CEYEHUIO BAJIKH

OnuchIBaeTCs COCO0 yiTy4IISHNs CeYeHHs IBYTaBPOBOr0O NPO(MMILS TyTeM BbIDABHMBAHMUSI I10Ka3aTelel THOKOCTH CTEHKH M PACIPE/ICNCHU TUIOLa1 CEUCHUS MEXTy CTEHKOH M MOACaMH.
OT0 NO3BOJIAET CYIIECTBEHHO MOBBICHTD IIPOYHOCTH M KECTKOCTH MPOQUIIS IO OTHOIIECHHIO K Tpoduisam aeiictByroniero 'OCTa 26020)83.

KuoueBblie ciioBa: MaTepuaaToeMKOCTh, FI/IGKOCTB, KO3Cl)Cl)I/IL[I/IBHT MaTepuarIoOeMKOCTH, ABYTaBp, ONITUMU3ALUs CEUCHHUSA.

B.II. ATATIOB!, 1.1.1., npod., C.A. MUHAKOB?, Ben.nayu.corpynnnx, FO.A.BAPJABIIIEBA®, mux. (‘MI'CY, 2ITHUMCK nm.B.A Kyuepenko, r.Mocksa)

YYET ®U3UYECKOM U TEOMETPUUECKOM HEJIUMHEMHOCTH B PACYETAX JKEJE30BETOHHBIX ILIUT U OBOJIOYEK ITEPEMEHHOM TOJIMUHbBI METO1OM
KOHEYHBIX 2JIEMEHTOB

ABTOpaMu pa3paboTaHbl TPEX- U YETHIPEXYTOJIbHBIC KOHEUHBIC JIEMEHTHI IEPEMEHHON TOJIIMHbI, IPEHA3HAYCHHbIC IS BHITOIHEHUS KaK JTMHEHHbIX, TaK 1 HEIMHEITHBIX PacyeToB.
TIpoBezeHsb! pacueThl MOHOJIMTHOM JKeNIe300€TOHHOW BHUCSIYEel 000I0UKM EPEMEHHOM TOJIIIMHBI C TIOMOIIBIO pa3padOTaHHBIX KOHEYHBIX JIEMEHTOB 1 BBITIOJIHEHO CPaBHEHHE C
9KCIIEPUMEHTAIBLHBIMH JaHHBIMH. DJIEMEHTHI PEaIM30BaHbI B BRIUUCINTEIbHOM KoMmiuiekce [IPUHC.

Ki1oueBbie ¢J10Ba: TPEYTrOJIbHbII H YCTBIPEXYTOJIbHbI KOHEUHBIC 3JICMEHTBI IEPEMEHHOMN TOJIINHDI, XKEeIe300eTOHHbIC IUTACTUHBI IIEPEMEHHOIT TOIIIUHBI, TeOMETPHIECKAs HEIHHEHHOCTD, (DH3HYECKas HeINHEHHOCTS.

B.H. CUMBUPKMUH, k.1.H., A.B. PPOCHH, K.T.H. (OO0 «EBPOCO®T», r. Mocksa)

PA3BUTHUE U B3BAUMOJENCTBUE KOMIIOHEHTOB ABTOMATHU3UPOBAHHON CUCTEMBI MTHXKEHEPHOI'O AHAJIM3A CTAPKOH JIJISI MACCOBOT'O IIPUMEHEHMS B
CTPOUTEJIbCTBE

PaccmarpuBaroTcs BOpoCkl HOCTpoeHHs U pa3BuTHs aBToMarti3npoBaHHoi cucreMbl CTAPKOH, npumeHsieMoit 171st HH)XEHEpPHOTo aHaJIu3a P MPOSKTHPOBAHUHU U HCCIICIOBAHHN
CTPOUTEIIBHBIX KOHCprKLII/Iﬁ u coopy)!(eHnﬁ. 060611.16}-[ OIBIT W NIPEJICTABJICHBI OCHOBHBIC PE3YJIbTAThI COBEPIICHCTBOBaAHUSA CHCTEMEI 3a npomenmnﬁ MSATUICTHUI nepuon. HpI/IBeI[eHBI
CBEJICHHS O B3aHMO/ICHCTBUM €€ KOMIIOHEHTOB. YKa3aHbl HEKOTOPHBIC ITyTH JalpHeIero Ppa3sBUTHA CUCTEMBL.

Ki1roueBble ¢J10Ba: CTPOUTENBHBIC KOHCTPYKIHU U COOPYKEeHUS, HHKeHepHbIi aHann3, CTAPKOH.

ABSTRACTS



UDC 624.024.34. Belovitsky E.M., Mamatyuk A.A. Estimation of stresses concentration in the area of point contact of spidery bracket and double-glazed window

The paper considers link connection of a double-glazed window and bearing structure with using joint bolts with tightening washers and teflon rings for connection with glass. The obtained equations
describe stress in structure supported by a multicomponent ring. Ternary ring is considered as particular case for which expression of relative rigidity was obtained.

Key words: spidery system of strengthening, point contact, stresses concentration.

UDC 624.04. Sapozhnikov A. 1., Grigorshev S.M. Dismemberment method in calculations of settlings and gaps of multi-storey buildings

The paper suggests method for buildings calculation under formation of gaps and considerable irregular settlings and deformations caused by as natural so anthropogenic effects. The suggested method of
calculation allows to make definition of mode of deformation of load-carrying structures effectively both at various gaps and at a fall of vertical load-carrying structures of building ground floors.

Key words: buildings calculations, gaps, settlings and deformations, load-carrying structures.

UDC 624.21.012.45. Utkin V.A. Problem of improving of the structural and technological forms of the steel and reinforced span constructions

The article considers structure of the steel and reinforced span construction that differs from known model solutions by the structure. It consists of separate steel and reinforced blocks united on building
place by junction of steel part with using high-strength bolts and reinforced part with using glue line. Connection line between steel beams and longitudinal reinforced ribs is combined with neutral axis
of steel and reinforced sections. The united section bears constant and temporary loads entirely.

Keywords: steel beams, reinforced plate of roadway, joint operation, unification steel and reinforced blocks, blocks connection, joints on high-strength bolts.

UDC 69.057.13+624.078. Yakushev V.K., Yakushev E.A. Calculation of mode of deformation of prefabricated concrete beam

The paper suggests using of model of discrete solid body for the calculation of mode of deformation of structures concrete components. A reinforced concrete is united constructional material, and it‘s not
reasonable to divide functions of reinforced concrete and armature. The paper determines moments of cracks formation, their consecutive growth, processes of beam deformation and destruction which
are confirmed completely by results of full-scale tests. There are great untapped reserves for the increase of fracture strength of beam.

Keywords: concrete components, mode of deformation, model of discrete solid body, fracture strength.

UDC 624.072.014.2. Pritykin A.l., Vedyakov L.I. Influence of insert in hexagonal cutout on stability of single-row perforate beam

The paper suggests the solution of stability problem of single-row perforate flanged beam with welded in profile of hexagonal cutout insert using finite elements method. The beam is subjected to action
of concentrated load in span. Results are compared with stability calculations of beam without cutouts.

Keywords: stability, perforate flanged beam, hexagonal cutouts, insert.

UDC 624.012.2.046:69. Gromatskiy V.A. Reliability calculation of structures and its estimation using test results

The paper considers problems of probability determination of nofailure operation of structures (beams, torsion fiber, truss) taking into account probabilistic interpretation of reliability factor according to
responsibility for different distribution laws of strength and loads. The paper gives formulas for test loads under structural test depending on tests number and specified reliability requirements for normal,
lognormal and Weilbull distributions of strength. The formulas are obtained on basis of binomial scheme and interval estimation of reliability index.

Keywords: reliability calculation, building structures, strength distribution.

UDC 624.071.2. Sventikov A.A. Estimation of progressing destruction of spatial hanging rod coverings

The article suggests method for probabilistic estimation of progressive fracture initiation in spatial hanging coverings. The design model with fracture of every structural element is used as the calculated
situation of progressing fracture. The paper gives an example of the probabilistic estimation of hanging covering with inclined hangers.

Keywords: spatial covering, rod, torsion fiber, reliability, fracture, probability, failure, risk.

UDC 539.3. Bulychev G.G. Simulation of dynamics and dynamical destruction in the bounded areas of extensive bodies

The paper describes construction and using of characteristic computational schemes which allow to carry out simulation of dynamics and dynamical destruction in the bounded areas of extensive
elastoviscous and plastic bodies having different geometry and structure.

Keywords: elastoviscous and plastic body, dynamics and destruction simulation, calculations in bounded areas of extensive bodies.

UDC 699.841:624.042.7. Tyapin A.G. Conservatism reserves in calculations of dynamical interference of buildings with ground base. part iii: the nature of two characteristics of seismic
reaction

The author completes the presentation of the special research results considering the role of different factors in SSI. Six step-by-step SSI calculations for the same structure enabled to split the influence
of accounting of seismic waves incoherency, recalculation of impact from the initial to the loaded soil, accounting of embedment, characteristics of accelerogram of impact and soil flexibility. This
publication considers two effects: influence of the impact change (site-specific versus standard) on the type of variation of maximal accelerations along the structure height and the role of accounting of
embedment in determination of seismic reaction of structure.

Key words: seismic reaction, building and ground base interference, floor spectrums of accelerations.

UDC 624.042.8. Harlanov V.L. Dynamic loads under fall of structure part

Additional dynamic load, affecting on unauthorized part, can appear under fall of structure part. The paper uses simple examples to show that additional dynamic component can lead to progressive fall
depending on interval of destruction and dissipative characteristics of structure.

Keywords: structure failure, brittle fracture, dynamic load, compression struts, direct methods of integration.

UDC 624.072.2.014. Marutyan A.S., Gluhov S.A., Pavlenko Yu.l. Pentagonal closed bent and welded profiles

The paper presents results of development and optimization of new profiles for building fabricated metals in the form of thin-walled pentagonal pipes. The basis of their generation of geometry is square
closed bent and welded profiles. The optimization criterion is equistability of profiles relative to the central horizontal and vertical axises of their cross-sections.

Keywords: pentagonal pipes, closed bent and welded profiles, equistability, thin-walled, efficiency, section optimization.

UDC 624.014(075.8). Nezhdanov K.K., Nezhdanov A.K. The optimal distribution of steel along beam section

The paper describes method for improving of section of I-beam profile by normalizing of characteristics of wall flexibility and distribution of section area between the wall and flanges. That optimization
allows to increase strength and stiffness of profile considerably in comparison with profiles defined in GOST 26020-83.

Keywords: material capacity, flexibility, material capacity coeffitient, I-beam, section optimisation.

UDC 624.042.12:624.012.45:624.074.4. Agapov V.P., Minakov S.A., Bardysheva Yu.A. Accounting of physical and geometric nonlinearity in calculations of reinforced concrete plate and covers
with variable thickness using finite element method

The authors have developed triangle and quadrilateral finite elements with variable thickness for using in linear and nonlinear calculations. The paper presents calculations of monolithic reinforced
concrete hanging cover with variable thickness. The calculations were carried out with using of developed finite elements and compared with experimental data. The elements were realized in the
program PRINS.

Keywords: triangle and quadrilateral finite elements with variable thickness, reinforced concrete plate with variable thickness, geometric nonlinearity, physical nonlinearity.

UDC 004.422.8. Simbirkin V.N., Frosin A.V. Development and interconnection of components of CAE-system STARKON for mass using in civil engineering

The paper deals with problems of construction and development of CAE-system STARKON used for reverse engineering in designing and research of building structures. The paper presents main results
of the system development achieved in last five years and integrated experience. An information about the system components interconnection is given. Several ways for further improvement of the
system are showed.

Keywords: building structures, reverse engineering, STARKON.
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PACYET MOJIEJII CUCTEMBI «kKOHCTPYKIUSA - ®YHIAMEHT - OCHOBAHUE» C YYETOM JE®OPMALIMIA CABUT A

IIpuBenen pacuer ABYXCIOHHOM OaJIKH Ha yIIPyroM OCHOBAHHUH ¢ ydeToM AedopManuii capura. Huokauil cnoit 6anku MojgenupyeT GpyHIaMeHT, a BEpXHUH — KOHCTPYKIHIO, IIPH
9TOM YUYHTHIBACTCSI COOCTBEHHBIN Bec Kaxaoro cios. [Toka3aHbl pe3yabTaTsl pacueTa ABYXCIIOHHOM Oalky Kak ¢ y4eTOM CABUTOBBIX AedopMaruii, Tak U 6e3 ydeTra caBura.
KiioueBble ci1oBa: qByxXcioiiHas Oanka, (pyHIaMeHTHas IUTHTA, HEHTpaIbHBIH ClIOi, ypaBHeHHe H3ruba 6anku, qe)opMaliui CABUTA, YIPYroe OCHOBAHUE, N3THOHAS )KECTKOCTb, MIOPA HAPSKCHHIL.

E.M.3BEPSIEB!, 1.1.H., npod., I'U.MAKAPOB? K.T.H., MockoBckas akazgeMus KOMMYHAJILHOTO XO3SICTBA U CTPOUTENILCTBA, HUMOCTI um.H.M.I'epceBanoBa, r.Mocksa)
3ABUCUMOCTbD HANIPSI’)KEHHOT'O COCTOSIHUS OBOJIOYKHA HYJIEBOU KPUBU3HbBI OT JJIMHBI HE3BAKPEIINIEHHOI'O YYACTKA KPASI

3akpernieHre 000JI04KH TOJIBKO 110 YaCTH Kpasi CYIIECTBEHHO MEHSET e¢ COCTOsSHKE. Bo3MylieHre, BHOCUMOE Y4aCTKOM CBOOOJHOTO Kpasi, 3aBUCHUT OT COOTHOLICHUS JJTHH
3aLIEMJICHHOTO U CBOOOJHOTO Y4acTKOB. OUEBHIHO, YTO CYIIECTBYET HEKOTOpAs KPUTHYECKas [UIMHA y4acTKa CBOOOIHOTO Kpasi, IPU KOTOPOW UCXOAHOE MPEATIONOKEHUE O
peanu3aiuy B obonouke yrcto momenTHoro HJC, xapakrepu3yromerocs OONbIINME IEPEeMELICHUSIMHU MPU MaJIbIX TAHMCHIUAIBHBIX Ae(OPMAIUSIX, CTAHOBHTCS
HEIPaBOMEPHBIM.

KiroueBbie cjioBa: 000J04KH HYJICBOH KPUBHU3HBI, KPACBbI€ YCIOBHUS, KDUTHYECKAs! JUIMHA CBOOOIHOIO Kpas.

JI.B. KOHUH, nnzk. (HHUUCK um.B.A Kyuepenko) . .

CTATUCTHUYECKAS OHEHKA HETOYHOCTEH MOHTAXKA KOJIOHH METAJIJTIMYECKUX KAPKACOB BBICOTHBIX 3JIAHUU

B crarbe npuBOAATCS OCHOBHBIE Pe3yJIbTaThl CTATUCTHYECKOH 00pabOTKH JaHHBIX 00 OTKJIOHEHHUSIX KOJOHH BBICOTHBIX 3IaHHUIT CO CTAJIBHBIM KAPKACOM OT UX MTPOEKTHOTO
TIOJIOKEHUS, ITOJIYYECHHBIX IIPU CTPOUTEIIBCTBE PEATIBHBIX 00BEKTOB. IlaHI)I TMPAKTUYICCKUE PEKOMEHAANH 11O KOHTPOJIIO IIPOCTPAHCTBEHHOI'O TIOJIOKECHUS U IPUEMKE
CMOHTHPOBAHHBIX METAJNIMIECCKUX KOJIOHH U UX CTBIKOB. OueHeHa BEJINYHNHA OKCHIEHTPUCUTETA, BOSHUKAIOIIETO B CTOIKE MHOTOITaKHOTO Kapkaca B pe3yJbTaTe HETOYHOCTEH
MOHTa)xxa.

Ki1ioueBble ¢/10Ba: BHICOTHOE 3[1aHHE, METAUIMYECKUN KAPKac, HETOYHOCTh MOHTAXa, KOJIOHHA.

T.T.MYCABAEB, 1.1.1.,1po¢., T.K.KAFOIIOB® k.T.1., I.C.AKTAYKEHOBA ', un., T.C.IAHUKHUHA? k.1.1. (‘OHUM npu EHY um.JLH.T'ymunesa, r.Acrana, *KapI' TV, Kasaxcran)

O BJIMSITHUUA KOPOULIMEHTA TYACCOHA HA HATIPSIPKEHUSI B HEOJJHOPOJIHOM LWJIMHIPE

PaCCMOTpeHO BBIYHCIICHUC HaHpSI)KeHPII‘//I TOJICTOCTEHHOI'O MUJIMHJPA IIPU OCECUMMETPHUYIHOM HAIrpy>KE€HUU C YIYE€TOM CXKUMAEMOCTH MaTepualia. HpI/IBeHeH AHAJIN3 BIIUSHUS
BeMYKHBI Kod(duuenta [Tyaccona Ha HanpsHKEHHE B HEOAHOPOIHOM LIMITHHAPE.

KiroueBble cjioBa: HaIpsAXKEHHOE COCTOSIHUE, TOJICTOCTEHHBIN LUUIUHAP, OCECUMMETPUYHOEC HAIPYKEHUE.

10.C. KPYTHH, KkaH1.pu3.MaT.HAYK, Jol. (OI'ACA, r. Onecca, YkpanHa)

3AJIAYA SIIEPA B CJIVUAE HENPEPHIBHOM ITIONEPEYHOM )KECTKOCTH

TlocTpoeHo TouHOE pemenue AupGepeHIHAILHOrO YPaBHEHUS H30THYTOW OCH CTEPIKHS JUIS CIIydasi TPOU3BOJILHON HEIPEPBIBHOI MONEPEYHOM JKeCTKOCTH. PaccMoTpeHa 3aaa4ya
YCTOWYHUBOCTH YIPYTOro HEOAHOPOIHOTO MPSIMOTO CTEPIKHS IIEPEMEHHOTO MOMEPEYHOr0 CEUEHMs, IIAPHIUPHO OIMEPTOro MO Kpasim. B siBHOM Bue BbiucaHa Gpopmyria st
HMCKPUBJICHHBIX ()OPM PAaBHOBECHS CTEPIKHS U XapaKTEPUCTUUECKOE YpaBHEHHUE IS IPOJIOJIbHO# cruibl. [Ipeyiaraetcst MeTo/] OTBICKAHUS KDUTHUECKHUX CHIL.

KiioueBble cj10Ba: yCTONYHBOCTD, CTEPKEHD, IEPEMEHHASI JKECTKOCTh, TOYHOE PEIICHHE, KPUTHIECKAs CHJIA.

A.B. EPMAKOBA, K.T.H., 101. (OxHO-ypanbckuii TOCy)i['apCTBCHHbIﬁ YHHBEPCHTET) .

JOINOJIHUTEJIBHBIE HATPY3KH JIJIA HEJIMHEMHOI'O PACUYETA KEJIE3OBETOHHBIX KOHCTPYKIIMH

B nanHO#t cTaThe pacCMOTPEHBI HEKOTOPbIE BOIPOCHI, CBS3aHHBIE ¢ (POPMHUPOBAHUEM JIOMOIHUTEIIBHBIX HATPY30K JUIS HEIMHEHHOTO pacyera Keae300€TOHHBIX KOHCTPYKIHH 110

npenensHbIM coctostHIIM MJIKD. MZIKD npencrasisier co6oii BapuaHT MeToAa KOHEUHbIX dieMeHToB (MKD), npenHa3zHaueHHbIH UL HENMMHEHHOTO pacyeTa jKene300€TOHHBIX
KOHCTPYKIHH 110 TIpe/IeNIbHBIM COCTOSIHHAM. B cTaThe Taroke AaHbl IpUMEpHI ONIpeieNIeHHs JOIOIHUTENbHBIX HArPY30K A/ HETMHEHHOTr0 pacyeTa KOHCTPYKIUH, paboTaloIuX B
YCIIOBUSIX INIOCKOT'O HANPSHKEHHOTO COCTOSHHUS.

KuoueBblie cioBa: METOJ AOMOJIHUTEIIbHBIX KOHEYHBIX 3JIEMEHTOB, [IOIIOJIHUTE/IbHASA HArpy3Ka, IpeAeIbHOE COCTOAHUE, JKeIe300eTOHHbIE KOHCTPYKLHH.

C.H. KAPIIEHKO?, k.T.1., AH. HNETPOB?, i.1.1., 3.A. BOPOHI/IHQ,‘_K.T.H. (‘HUUC® PAACH, TlerpI'y)

MAJIOUTEPAIIMOHHBIN NOAXOJ K ®PU3HYECKH HEJIMHEMHOMY PACYETY KEJIE3OBETOHHBIX BAJIOK-CTEHOK

Paccmotpena nedopmarimoHHast MOETb M IIPOU3BEICH PACUET XKeNe300eTOHHBIX OAIOK-CTEHOK € yIETOM TPEIMHOOOPA30BaHus 1 APYTUX (aKTOPOB (HU3HUECKOM
HEJIMHEHHOCTH Ha 0a3e MaJOUTEPALIOHHOTO [T0X0/1a K PELICHHIO (PM3UYECKH HEJMHEHHBIX 3a1a4. [IpuBeeHbI BBIPAKEHUS U1l MATPHLIBI )KECTKOCTHU KENE300€TOHHOTO
9JIEMEHTA C TPEIHAMY IIPH IIOCKOM HAIPSDKEHHOM COCTOSHUH, CBSI3bIBAIONINE KOHEUHBIE IPHPAILCHHS HANPSDKCHUH ¢ KOHEUHBIMY NIPUpPANIEHUIMHU Te(opManuii.
Kuarwuessble ciioBa: TeOopUst )ZledJOle/lpoBaHl/lﬂ JKele300eToHa ¢ TpeUINHaAMHU, JKENIE300€ TOHHBIE 6aHKH-CTeHKl/l, METO/J KOHCYHBIX 3JIEMECHTOB.

K.C. HYTYKHHOB?, k.T.1., npod., T.T. MYCABAEBZ, J.T.H., Ipog. (1Ka3MI/IPP npu PT'KII KapI'TV, r.Kaparanna, 3HAN npu EHY um.JL.H.I'ymunesa, r.Acrana, Kazaxcran)
AHAJUTUYECKUI METO/I PACYETA HOPMAJIbHBIX CEYEHUM C UCIOJIb30BAHUEM HEJIMHEWMHOM JUATPAMMBI JE®@OPMHUPOBAHUSI BETOHA
PaccmaTpuBaercs BTopasi ctaus HanpsHKeHHO-1e(OPMUPOBAHHOTO COCTOSTHUS SJIEMEHTA, XapaKTepHas A1 U3ru0aeMbIX jKeNIe300€TOHHBIX JIEMEHTOB, HAXOISIIUXCS O/
Z[ef/'ICTBI/IeM 3KCHHyaTaHHOHHOﬁ Harpysku. HOZ[p06HO TIPUBEICH aJITOPUTM pacyeTa H3rH0AEMOro XKeJIe300€TOHHOro dJEMEHTA Ha OCHOBE aHAIIMTHYECKOTO ME€Toaa ¢
HCIOJIb30BaHUEM HEJTMHEHHOMN IrarpaMmbl JeopMupoBanus OEToHa.

KuioueBble ciioBa: 1eopMupoBaHne GETOHA, HOPMAIIBHBIC CEUCHHS], M3rNOAaeMblIii XKeJIe300CTOHHBII DIIEMEHT.

B.B. IETPOB, k.1.H. (I{HUUCK um. B.A. Kyuepenko, r. Mocksa

PEAKLUSA MPOTAKEHHOI'O )KECTKOIO ®YHIAMEHTA, IOABEP)KEHHOI'O BO3JAENCTBUIO CENCMUYECKHX P-, S-BOJIH: PEAJIM3ALIUSI METOJA TPAHUYHBIX
9JIEMEHTOB

Pemena 3anaua gudpaxuun ceiicMuueckux P-, SV-BoJH Ha jKECTKOM HPOTSHKEHHOM Oe3MaccoBOM (DyHIaMeHTe, 3arayOIeHHBIM B BSI3KOYHPYTOe OAHOPOAHOE MOTYIPOCTPAHCTBO, METOAOM
TpaHUYHbIX JIEMEHTOB B YaCTOTHOI1 00nacTu. ITokazaHo, 4TO ceficMUUEcKOe BO3ICHCTBHE HAa COOPYKEHUE TOJDKHO 3a/1aBaThCsl HE TOJIBKO B BUJIE aKCEIEPOrpaMM Ha CBOOOIHOI IIIOCKO#H
IpaHULE TPYHTOBOIO OCHOBAHHS, @ TAK)KE BEKTOPOM MEPEMEIICHUI BXOJIHOTO JBKEHHS, XapakTepusyolum 3¢ dext qudpaxiyu. JJaHbl rpadukn 3aBUCUMOCTEH aMIUIUTY ] KOMIOHEHT
BEKTOpA IEPEMELIEHHI BXOJHOIO JBHKEHUS OT THIIA, YIJIa MOJIX0/1a, YACTOThI Majlaloliel Ha GpyHaaMeHT celicMUYEeCKO BOJIHBI, Pa3MEpPOB M BETHUHHbI 3ari1y0neHns GpyHaamenra. B
HEKOTOPBIX CITydasX BIMSHHE 3THX (AKTOPOB BECbMa CYIIECTBEHHO H HE MOXKET ObITh HTHOPHPOBAHO B PACYETAX COOPY)KEHMH Ha CeHCMUYECKUE BO3/IEHCTBHS.

KimoueBble cj10Ba: ceiicMU4ecKne BOJIHBI, 3a/1a4a AU(paKny, METO IPAHUYHbIX JIEMEHTOB, MI0JIEBOE JABIKEHHE, BXOJAHOE JABMKEHHE, HATPY3KH HA COOPYKEHHE.

M.10. PEMHU3O0B, kanj.¢pu3z.mMat.Hayk, aou., E.B. KPABUEHKO, un:k. (PocToBCKMit rocy1apCTBEHHbIH CTPOMTEIBHBIH YHUBEPCHTET)

HEKOTOPBIE CBOMCTBA MOTOKA SHEPTHUM,IIOABOJAUMOIO K YIIPYT'Ol KOHEYHOW AHA30TPOITHOM IMOJIOCE OCHWJUIMPYIOIIEN BHEIIHEA HATPY3KOM
BeiBogsiTest hopmysibl 6e3 orpaHHYEeHNs Ha COOTHOIICHHE IHPHUHBI M JUTHHBI 00J1aCTH JUISL yCPEIHEHHOIO OTOKA MOLIHOCTH IIOBEPXHOCTHOTO HCTOUHUKA ITyTEM Pa3ioKeHus! QYHKIMH
BHEIIIHEH HArpy3KH M aMIUTUTY/IbI IPOruba B psii OTHOCHTEIBHO (YHKIMH COOCTBEHHBIX Konebanuii cornacuo B.JI.bunepmany. ITonydennsie Gpopmysibl MPUMEHEHBI 115 cpej ¢
AQHM30TPOIMEH BIUIOTH /10 OpTOpoMOHYecKoro kiacca. [IpuBOSTCS MPUMEpPBI pacueTa I0JI0Ch! ¢ PA3INYHBIMU IPAHUYHBIMU YCIOBHSMU.

KutroueBble cjioBa: KojeGaHHs OTOKA MOIIHOCTH, aCHMIITOTHYECKHIT METO, Psift COOCTBEHHBIX ()yHKIHI{, BHEIIHSSI rapMOHHYECKasl CHJIA.

K.}I.HKCYBAEBl, KaHA.U3.MaT.HAYK, J0IL., A.N.CAITO)KHAKOB?, aokTop pusocodpun, npod., J.K. SAKCYBAEBA?, umk. (1ACTpaxaHCKnﬁ HMHKEHEPHO-CTPOUTEIbHBIH HHCTHTYT, Mrcy )
®OPMY.JbHOE NPEJCTABJIEHUE XAPAKTEPUCTUYECKOI'O ONPEJEJIMTEJSI N-I'O NOPSIIKA JJISI BBIYUCJIEHUSI YACTOT KOJIEBAHUAM CTPOUTEJILHBIX
KOHCTPYKLMMI

Tlonyuena B OykBeHHOM BHE (OPMYIIa XapaKTEPUCTUUECKOTO MHOTOYJIEHA N-TO MOPSIIKA, BBIPAXKEHHAS B CTPYKTYPHBIX KOHCTaHTaX.

KitioueBble ciioBa: Gaika, nornepevHbie KosueGaHus, U3rud U CIBUT, MPOJIOJIbHbIC KOJICOAHHsI, TPEX[MaroHTalbHbIC U IITHHArOHaJIbHbIC ONpeeuTeNH, GopMya 4acToT.

A.C. JEXTSIPb, a.1.H., npod. (HammoHanbHbIi TpaHCTIOPTHBINH yHUBEpCUTET, T. Kues, Ykpanna)

K MPOEKTUPOBAHUIO MOCTOBOM BAJIKU KOPOBYATOI'O CEYEHM A

B cootserctBum ¢ TpedoBanusmMu EBpokoza 2 nporecc npeaBapuTeIbHOro BEIOOpa pasMepoB U GOpMbI KOpOOYATOro MOMEPEeYHOro CeUeHHMs KECTKOIIACTHUECKOI Oallki OCHOBaH Ha
CpaBHEHMH Pa3JIMYHBIX BO3MOXKHBIX ()OPM HcuepraHus Hecymiei ciocobnocty. [IpuMeHeH KHHeMaTHIecKHii METO/l TEOPHH TPEASNIbHOTO paBHOBECH 1. IIpocTOTa BEIMMCIICHNUH TT03BOMIHIIA
TOCTPOUTH COOTBETCTBYIOIIYIO ONTHMH3AIIMOHHYIO TIpoleypy. Paccmorpens! mpumepsl. IIpoBesien napaMeTpuyecKuil aHaIn3 MOMYyYSHHbBIX ONTHMAIBHBIX TPOSKTOB.

KuoueBblie ciioBa: KOP06‘I8.Taﬂ 6&)’[[(3; I/I}_ICaJ'II)HLII‘//I JKECTKOTIIACTUYECKUI MaTepua; l'lOl'leC‘lHLIﬁ l/l3l"l/l6; TNPENCIILHOC PAaBHOBECUE, KHHEMaTHYECKUI METOA; ONITUMAIIBHOE NIPOCKTUPOBAHHUE.

ABSTRACTS

UDC 669.841.624.042.7. Andreev V.1., Barmenkova E.V. Calculation of the system model «Structure — foundation — base» taking into account shear deformations

The paper presents the calculation of a two-layer beam on an elastic foundation taking into account shift deformations. The bottom layer of the beam simulates the foundation and the upper one — the
structure, at the same time proper weight of each layer is considered. The paper gives results of calculation of the two-layer beam both taking into account shift deformations and without shift.
Keywords: two-layer beam, foundation plate, neutral layer, bending equation of beam, shear deformations, elastic foundation, flexural rigidity, stress-strain diagram.

UDC 539.3. Zveryaev E.M., Makarov. G.I. Stress dependence of the casing of zero curvature on length of the unfixed area of edge

Casing fastening only along part of edge changes casing’s condition considerably. The disturbance brought by the area of free edge depends on lengths ratio of fixed and free areas. It is obvious that there
is some collapsing length of the area of free edge at which the initial assumption about realization in a casing of pure instantaneous VAT characterized by the big movements at small tangential
deformations becomes wrong.

Keywords: casings of zero curvature, edge conditions, collapsing length of free edge.

UDC 624.014.2. Konin D.V. Statistical estimation of erection imprecision of columns of high-rise buildings with steel skeletons



The article presents basic results of statistical processing of data received during real objects construction. The data contain information about deviations of columns of high-rise buildings with a steel
skeleton from their design position. The article contains practical recommendations about control of spatial position and acceptance of erected steel columns and their joints. The article estimates
excentricity size which arises in column of many-storeyed skeleton as a result of erection imprecisions.

Keywords: high-rise building, steel skeleton, erection imprecision, column.

UDC 539.3:624.04. Musabaevb T.T., Kayupov T.K., Aktaukenova G.S., Danikina T.S. Poisson’s ratio effect on stresses in inhomogeneous cylinder

The authors consider stresses calculation of thick-walled cylinder under axisymmetric load taking into account material compressibility. The paper presents analysis of effect of Poisson’s ratio value on
stress in inhomogeneous cylinder

Keywords: stress, thick-walled cylinder, axisymmetric load.

UDC 624.073.046.3. Krutiy Yu.S. Euler’s problem in case of continuous transversal rigidity

In work the exact decision the differential equation of the bent axis of a core for a case of any continuous cross-section rigidity is constructed. The problem of stability of an elastic non-uniform direct
core of variable cross-section section, what leans against hinges along the edges is considered. The formula for the bent forms of balance of a core and the characteristic equation for longitudinal force in
an explicit form is written out. The method of search of critical forces is offered.

Keywords: stability, core, variable rigidity, exact decision, critical force.

UDC 624.04+624.07. Ermakova A.V. Additional loads in nonlinear calculation of reinforced concrete structures

The paper considers some problems connected with the formation of additional loads which are used in the nonlinear calculation of reinforced concrete structures at limit states by means of Additional
Finite Element Method (AFEM). AFEM is a variant of Finite Element Method (FEM) destined for calculation of reinforced concrete structures at limit states. The examples of formation of additional
loads for nonlinear calculation of structures at plane stress state are also given in the paper.

Keywords: additional finite element method, additional load, limit state, reinforced concrete structures.

UDC 624.071.3:534. Karpenko S.N., Petrov A.N., Voronin Z.A. Iterative approach to physically nonlinear calculation of ferroconcrete walls-beams

The paper considers deformation model and presents calculation of ferroconcrete walls-beams taking into account cracks formation and other factors of physical nonlinearity on the base of iterative
approach to physically nonlinear problems solution. The paper also presents formulas for stiffness matrix of ferroconcrete element with cracks under plane stress. Formulas connect finite increments of
stresses with finite increments of deformations.

Keywords: theory of deformation of reinforced concrete with cracks, ferroconcrete walls-beams, finite element method.

UDC 624.012. Nuguzhinov Zh.S., Musabaev T.T. Analytical method of normal sections calculation with usage of nonlinear diagram of concrete deformation

The article considers a second stage of mode of deformation of element. This stage is typical for bending ferroconcrete elements being under the influence of working load. The article in detail presents
calculation algorithm of a bending ferroconcrete element on the base of the analytical method with usage of the nonlinear diagram of concrete deformation.

Keywords: concrete deformation, normal sections, bending ferroconcrete element.

UDC 669.841.624.042.7. Petrov V.V. Reaction of lengthy rigid foundation prone to influence of seismic P-, S-waves: implementation of boundary element method

The paper suggests diffraction problem solution of seismic P-, SV- waves on rigid lengthy massless foundation embedded in viscoelastic homogeneous half-space. The problem is solved by boundary
element method in frequency area. It is showed that seismic load on building should be given not only in the state of accelerograms on free plane interface of ground base but also in the state of
displacement vector of input movement which describes diffraction effect. The paper presents diagrams of dependence of displacement vector amplitude of input movement on type, stream angle,
frequency of seismic waves falling on foundation, sizes and quantity of foundation embedding. In some cases effect of these factors is rather considerable and can’t be neglected in buildings calculation
under seismic loads.

Keywords: seismic waves, diffraction problem, boundary element method, field movement, input movement, loads on building.

UDC 539.3:624.04. Remizov M.Yu., Kravchenko E.V. Some properties of energy flow brought to elastic finite anisotropic band oscillated by external load

The paper presents formulas derivation without limitations on width and length ratio for averaged flux of power of surface source. Formulas are derived by expansion of function of external load and
amplitude of bending in series relative to function of self-excited vibrations according to V.L. Biderman. Obtained formulas are used for mediums with anisotropy up to orthorhombic class. The paper
presents examples of calculation for band with different boundary conditions.

Keywords: power flow oscillations, asymptotic method, series of eigenfunctions, external harmonic force.

UDC 624.0428. Yaksubaev K.D., Sapozhnikov A.l., Yaksubaeva D.K. Formulaic presentation of a characteristic determinant of n-order for calculation of oscillations frequencies of building
structures

The paper presents formula received in alphabetic form for characteristic polynome of n-order. The formula is expressed in the structured constants.

Keys words: beam, diametrical oscillations, bend and displacement, longitudinal vibrations, tree-diagonal and fivediagonal determinants, formula of frequencies.

UDC 642.04: 539.376. Dekhtyar A.S. Design of bridge beam of box-section

In accordance with Eurocode 2 requirements process of preliminary choice of sizes and form of box-type cross section of rigid-plastic beam is based on comparison of different possible forms of exhaust
of load-carrying capability. The kinematical method of limit equilibrium theory is applied. Simplicity of calculations allowed to make appropriate optimization procedure. The examples of the optimum
solutions are considered. The paper also presents parametrical analysis of obtained optimal projects.

Keywords: box girder, ideal rigid-plastic material, transverse bending, limit equilibrium, kinematical method, optimal design.
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YTOYHEHHBI PACYET IPOYHOCTH CTEHKH BEPTHUKAJIBHBIX IAJIMHIPUYECKHNX CTAJIBHBIX PE3EPBYAPOB

TIpennaraercs METOA pacueTa pe3epByapoB, aIallTUPOBAHHBIN K POCCUIICKUM TPeOOBAaHHSM IO IPOYHOCTH METAJUIOKOHCTPYKIMN U 00J1aJafOLIHi BCEMU TOCTOMHCTBAMH METOAA
0JHOTO (hyTa M METOJIa IEPEMEHHOI pacdeTHOM Touku. [IpencTaBiieH BBIBOA PACUETHBIX COOTHOLICHHI, TPUBOSILIMX K YTOUHEHHOI METOJUKE Ha3HAYCHHS TOJILIUH MOSICOB
CTCHKH U3 YCJIOBUSA NIPOYHOCTH.

KitioueBble ¢;10Ba: METOJ] pacyeTa pe3epByapos.

C.B. ®EJIOPOB, ui._kopp.PAACH, a.1.H., E.B. HIABBIKHHA, unzx. (MI'YIIC (MUUT), r. Mocksa), B1.L.KOJTUYHOB, a.1.H. (HAY, r. Kues)

METOJAMKA PACUETA IINPUHBI PACKPBITHSI TPEIIWH B )KEJTE3OBETOHHBIX BHEHIEHTPEHHO CKATBIX KOHCTPYKIUSX C YYETOM 9®PEKTA HAPYIIEHUS
CILIOIIHOCTH

CoBepIICHCTBYETCS AJITOPUTM pacyeTa jKelie300€TOHHBIX KOHCTPYKIIMIT O PACKPBITHIO TPEIIUH. Y TOUHSIOTCS MPEANIOCHUIKH pacyeTa KOHCTPYKIH Mociie 00pa3oBaHusl TPEIINH:
YUYUTBIBACTCS JACTUIaHALUS OCTOHA B CEYCHHH C TPEIIMHOW, OTHOCUTEIIbHBIC B3AMMHBIE CMELICHHsI OETOHA ¥ apMAaTYPBl, BBIACISIOTCS HECKOJIBKO YPOBHEH TPEIMHOOOpa30BaHHs H JIp.
KiioueBble ci1oBa: neraHanus 6eToHa, 3G(GeKT HapyImeHHs CIUIOHOCTH.

P.H. I'V3EEB, k.t1.H., B.U. CJIUBKEP, a.1.H., npod. (I'unpocrpoiimoct, C.IlerepOypr).

OBOBIIEHHAS 3AJAYA TUMOIIEHKO.

CTpouTCS aHATUTHYECKOE PEIICHNE 3a1aul 00 YCTOHYMBOCTHU IUIOCKOH (hOPMBI M3rHOa CBOOOIHO ONEPTOro CTEPKHS O] JeHCTBHEM JBYX KOHIIEBEIX MOMEHTOB Pa3IHIHON
BEJIMUMHBL. [IPUBOUTCS CONOCTABICHNE TOYHOIO PEeLIEHUs ATOU 3a1auk (B OeccesneBbIX (YHKIMAX) U pereHus 1o merony Purna. TouHoe perieHue 3Toii 3a1auu 10Je3HO B
Ka4eCTBE TECTOBOr0 00Opasiia MpH OTIaKe U BePU(PHUKALUK IPOrPAMMHBIX KOMILICKCOB.

KiioueBble cj1oBa: yCTONYMBOCTD, IUI0CKas hopMa u3ruba.

I'.A. MAHYMJIOB, kana. Texu. HayK, jou., C.b. KOCHIbIH, n1_p TexH. Hayk, npod., M.M. BETUYEB, unx. (MUUT)

UCCJIEJOBAHUE YCTOMUYNUBOCTH KPYTOBBIX JIBYXIIIAPHUPHBIX APOK C YYETOM BJIUASTHUSA HAYAJIBHBIX HECOBEPIIEHCTB

B reomerpuyecku HeMHEHHOM OCTaHOBKE PACCMOTPEHBI IIOCKUE 3a1a4i YCTOMUMBOCTH PABHOBECHS HEOIPAHUUEHHO JIMHEHHO-YIIPYTUX KPYTOBBIX JBYXIIAPHUPHBIX apOK, HArPYKEHHbIX
BepTUKaIbHON cuitoii P B 3amke. MccnenoBamichk BO3MOKHbIC CLIEHAPUHU TIOTEPH YCTOHUHBOCTH HCXOAHOTO CHMMETPUYHOTO PABHOBECHS apKH B 3aBHCHMOCTHU OT BETMUHHBI IEHTPAILHOTO
yriaa pactBopa 20 (2°<20<330°). XapakTep cLeHapHs NOTePH YCTOWUMBOCTH (IPEIebHAs TOYKA, YCTOHYNBAs WIIH HEYCTOHYMBAs TOUKa OUdypKALUN) ONpeIeNsieT CTEIeHb
YyBCTBUTEIBHOCTH KPUTHUECKOI HATPy3KH K HAaYaIbHBIM HECOBEPUIEHCTBAM. Vcce10BaHNe BBINOIHSIOCH IPY MTOMOLIN KOHEYHOAIeMeHTHOro kommiekca NASTRAN (mozens apku ¢
JnmHoi xyru 1 M Bkimodana 100 snemenToB tuna BEAM), ¢ ucnons3osanue anropurma Herotrona-Padcona B couerannu ¢ nporenypoit Arclenth — Merona 11t mocTpoeHust KpHBBIX
PAaBHOBECHBIX COCTOSHMIA. XJIOMKOBBIE AMArPaMMBI OBLITH TOIy4YEHBI TOJIBKO ¢ ToMOomIbI0 MeTo1a HetoTona. Bee apku HMenu OCTOSHHYIO AJMHY JYTH U IPSIMOYTOJIbHOE ceueHue 4x1 cM.
Monyns ynpyroct Matepuana npunst pasHeiM E = 2:106 kr/cm2.

KioueBble ¢/10Ba: KpyroBble JAByXLIapHUPHbIE apku, MeTox HploToHa.

I'.T. TAPABPHUH, a.T1.H., npod. (Bourorpajackuii rocy1apcTBeHHbIH TeXHUUECKHIT YHUBEPCHTET)

MOJIOTASI OBOJIOYKA B ®OPME IPABAJILHOM MUPAMU/JIBI, TPAHC®OPMUPYEMAS B IVIACTUHY

Tlonorast 06omo4ka B popme IpsSIMOiA ITPaBUIIBHOI YCEUCHHON MTHMPAMHU/IBI [IO/IBEPraeTCsi BO3ACHCTBHIO PABHOMEPHO PACIIPE/ICIICHHBIX CUJI, HATIPABICHHBIX BJIOJIb IIPOIOJIBHOI OCH 000I0UKH
¥ BBI3BIBAIONIMX OCECHMMETPUYHOE ¢ MPeoOpa3oBaHKe B IUNIACTHHY B (hOpME MHOTOYTOJIbHHKA C BBIpE30M. Marepuai rpaneil 000JI04KH — OPTOTPOIHO ynpyruid. Ucciemyercst
HAMNpsUKEHHO-e(hOPMUPOBAHHOE COCTOSIHUE TUIACTHHBI, MTOTyICHHOM C)kaTHeM 000J104KH. PeleHre CTpOUTCs B paMKax MMIOTe3 FeOMETPHUYECKON U (PU3UUECKOi JIMHEHHOCTH.

KirroueBble ¢j10Ba: HanpsuKeHHO-1ehOPMUPOBAHHOE COCTOSIHUE, 000II0UKA.

H.B. KJIFOEBA, k.1.H., g01t., H.5. AHAPOCOBA, unik. (OpioBcKHil Tocy1apCTBEeHHBIN TeXHUYECKHIT YHHBEPCHTET)

K MNOCTPOEHUIO KPUTEPUEB )KUBYYECTHU KOPPO3MOHHO INOBPEXXJIAEMBIX KEJIE3OBETOHHBIX KOHCTPYKTHUBHBIX CUCTEM

PaccmarpuBaroTcs 21eMeHTbI HOBOI KOHICIIIUK CO31aHHUs M OKCIUTyaTal[u 3[1aHUH U COOPYKeHHUI. B ee OCHOBY MOJIO)KeHA COBPEMEHHAst MOJIEIIb 3alUThl 00EKTOB HEABIKUMOCTH,
0a3UpyIOIIAsCs HA HOHATUIX KOHCTPYKTHBHON 0€30MAaCHOCTH 3/1aHUH U COOPY)KEHHH, KaK XapaKTepUCTHKN HePa3pyIIMMOCTH B TEUCHHE PACUETHOIO YKCILTYaTAlMOHHOIO TIepHOa 1
JKMBYYECTH, KAK XapaKTEPHCTUKK HEPa3PYIIMMOCTH MIPH 3alpe/IeIbHbIX BHEIIHUX BO3JCHCTBUSX B TEUEHUE PACUSTHOIO DBAKYAIIMOHHOIO IPOMEXYTKa BpeMeHH. B kauecTBe (pparmenta
pa3pabaTbeiBaeMOi TCOPHU IPHBOANTCS PEIICHHUE 33/1a4K O KPUTEPHSIX KUBYUECTH HKEeI€300€TOHHBIX KOPPO3HOHHO MOBPEXK/TACMBIX KOHCTPYKTHBHBIX CHCTEM B 3alPe/ICIbHBIX COCTOSHHUSIX.
Krouesnie ciioBa:

K.K.HEXJIAHOB, 1.1.1., npo¢., [I.B.KYHUUKHH, un:k., A. K.HEXKTAHOB, nnk. (IIeH3eHCKUI rOCY1apCTBEHHBIH YHUBEPCHTET aPXUTEKTYPBI U CTPOUTENIBCTBA)

MOBBIMIEHUE HAJIEXKHOCTH KAPKACOB ITPOU3BOICTBEHHBIX 3[ITAHUIN, CHAB)KEHHBIX MOCTOBBIMH KPAHAMM, Y YIIPABJIEHHUE UX HATIPSIKEHHO-
JE®OPMUPOBAHHBIM COCTOSHUEM

Paccmorpena npo6iiema MOBBILICHUS HA/ISKHOCTH KAPKACOB CHAO)KEHHBIX MOCTOBBIMU KPaHAMH [POM3BOCTBCHHBIX 3/[aHUIl M YIIPABICHHS X HAPSDKECHHO-1e()OPMUPOBAHHBIM
COCTOSIHHEM. BbUTH IpeutoKeHbl KOHCTPYKTUBHBIC PELICHHS, C TOMOIIBIO KOTOPBIX OblIa 3HAYNTEIHHO MOBBIIICHA HA/ISKHOCTh KOHCTPYKINH KapKacOB IIPON3BOACTBEHHBIX 31aHUIN 0e3
YBEJIMYEHHUS MAaTEPUAIOEMKOCTH.

KiioueBble €J10Ba: HAIEKHOCTh KOHCTPYKIHMH, HANPSKEHHO-1e(OPMHUPOBAHHOE COCTOSIHUE.

O.B. MKPTBIYEB, a.1.1., E.C. MACHUKOBA, unx. (HHUNUCK nm. B.A. Kyuepenko)

UCCJIEJOBAHUE PEAKIIMU BBICOTHOT'O 3TAHUS HA CEHCMUYECKUE BO3IENCTBUS

PacueTsl, mpoBeieHHBIE TIO TPEM NPOCTPAHCTBEHHBIM TMHAMUYECKUM MOJEISIM, TTOKA3bIBAIOT CYIIECTBEHHOE BIMSHHUE YaCTOTHOTO COCTaBa BO3/CHCTBYS HAa HAPSHKEHHO-
11e(hOpMHUPOBAHHOE COCTOSIHME BBICOTHBIX 3/1aHHuil. IIpy pacuerax BBICOTHBIX 3[aHUil HA CCHCMHUYECKHE BO3/ICHCTBHUS CIIEAYEST YUHTHIBATH JUHAMUYCCKHIE XapaKTEPUCTHKH CaMOi
KOHCTPYKIHMH. KiTioueBblIe ci10Ba: IMHAMHYECKHE MOJIEIH, HANIPSKEHHO-1e()OPMHUPOBAHHOE COCTOSHUE.

B.A. TOPJOH, a.1.1., npo¢., H.B. KJTIOEBA, k.1.H., 1o1., B.1. BPYCOBA, un:k. (OpioBckuii rocy1apCTBeHHbII TEXHUYECKUI YHHBEPCHTET)

OCECUMMETPHUYHBIE KOJIEBAHUSA KOJBUEBOM IMJIACTUHKH ITPA BHE3AITHOM U3MEHEHUHA YCJIOBUM OMTUPAHUSA

Tlonyueno aHaNUTHYECKOE PEIICHHE 33/1a4K O HAIPSHKEHHO-1e()OPMHUPOBAHHOM COCTOSIHUM HArpy)KEHHOM MOCTOSIHHOM PaBHOMEPHO paclpeie/ieHHOM Harpy3Koi Kpyriloi IUIACTHHKH C
JKECTKHM BKJIFOYCHHEM B IIEHTPE TIPU ANHAMHYECKOM IPOLIECCe, BOSHUKAOIIEM IIPH BHE3AITHOM IPe0Opa30BaHUK BHELIHETO 3aI[EMIICHHS B CBOOOIHOE OMUpaHHE.

KutrodeBble cj10Ba: HANPSHKEHHO-AS(OPMUPOBAHHOE COCTOSIHHE, KOJIbLIEBAS [IACTHHA.

B.1A. KOPOBKO, a.1.H., npo¢., M.O. KAJJAITHUKOB, nuik., 0.B. BOSIPKHHA, nuk. (Opeal TV, r. Opeur)

UHTEIPAJIBHASI OLIEHKA JE®EKTHOCTHU CTPOUTEJIbHBIX KOHCTPYKIUHUM BAJJOYHOI'O TUNIA JUHAMUWYECKMMHU METOJAMHA

TIpuBoaMTCS KpaTKoe ONMCaHKE ABYX HOBBIX CITOCOOOB HHTETPaIbHOM OLIEHKH J1e(EeKTHOCTH CTPOUTEIIBHBIX KOHCTPYKIIHI C HCIIONIb30BaHHEM KO3 (h(HIIHEHTA HETMHEHHBIX HCKAKCHHIT
KHU u koaddumenta ammumuryasoin Mmoayisinnn KAM. TIpeoxeHHbIe CIIoco0bI ¢ HCIOJIb30BaHUEM ANHAMHYECKOT0 METO/a 3HAUHTEIIFHO PACIIMPSIOT BO3MOYKHOCTH ANATHOCTHKH U
KOHTPOJISl KAUECTBA CTPOUTEIbHBIX KOHCTPYKIMIA. KilloueBble c10Ba: CTPOHTEIbHbIC KOHCTPYKINH, JUHAMUYECKHE METOIBL.

B.C. PACTOPI'YEB, n.1T.H., npo¢. (MI'CY). IPUMEHEHHUE TUHAMHNYECKHNX TACHUTEJIE KOJTEBAHUI ITPA B3PBIBHBIX BO3IEMCTBHSX

VYuutsiBaeTcst KpaTKOBPEMEHHOE 1eh)OPMUPOBAHUE IIEMEHTA TP B3PBIBHOM BO3ACHCTBUM B IUIacTHYecKoi cramuu. Onpenensercs adpdexrusrocTs JII'K oOTHOLIEHHEM IUIACTHYECKOTO
npornda >aemMeHTa 6e3 racuTels K 2JIEMEHTY € racuTeNeM KojeOaHui. Y MEeHbIIeHHE MIACTUYECKHX MPOrnOOB MO3BOJISIET YBEIUUHTH JMHAMUYECKYIO HECYIITYIO CIOCOOHOCTh KOHCTPYKIIMH.
KuoueBblie ciioBa: JUHAMHYCCKHE TaCUTCIIN KoJteOaHmi.

A.T'. TSIMAH, a.1.H. (ATOM3HEpronpoekt, Mocksa)

PACYET JMHAMUYECKHX KECTKOCTEN U KHHEMATUYECKOI'O CEUCMHUYECKOI'O BO3JIENCTBUS HA )KECTKUE ®YHIAMEHTBI ITIPU HAJIMUUH
«CPYHTOBOM MOAY IIKW»

Panee npeyio)xeHHbII aBTOPOM MOJXOJ K pacueTy JUHAMUYECKOTO B3aHMOICHCTBHS COOPYKEHHI ¢ OCHOBAaHUEM IPUMEHSCTCS JUISl BBIYMCIICHHS B YaCTOTHOM JIHana3oHe ANHAMHYECKUX
JKECTKOCTEH ¥ KHHEMAaTHYECKUX BO3JCHCTBUM [UIs (DYHIAMEHTOB, PACIIOIOKEHHBIX Ha «TPYHTOBOW MOJYIIKE», T.€. HA KOHEYHOM 00bEeMe 'PyHTa CO CBOMCTBAMH, H3MEHEHHBIMH 10
OTHOIICHHUIO K CBOHCTBAM UCXOAHOr0 rpyHTa. CpaBHUBAIOTCS PE3yJIbTAThI, OTy4YEHHBIE ISl KOHEUHOMH B IJIaHe M OECKOHEUHOH ITaHe rpyHTOBOM moyirkd. O6cyKaaoTcs crenuaabHbIe
npo0JIeMBl, BBISIBUBIINECS TIpU pacyeTax mo nporpamme SASSI. KiioueBble cl10Ba: «pyHTOBas MOAYLIKa», GyHAaMEHT.

A.C. MAPYTSIH, k.T.H., 1ou. (ITSTHropcKuii rocy1apCTBEHHBIN TEXHOJIOTHYECCKHI yHHBEPCHTET)

OINTUMU3ALIVSA NEPEKPECTHBIX CUCTEM U3 3AMKHYTBIX THYTOCBAPHBIX ITPO®HJIENA

C nomo11pI0 OCHOBHOTO KPUTEPHSI ONTUMH3AIIMH — MACChl KOHCTPYKIIMH — CTPOUTCS aITOPUTM pacueTa Jisl ONpe/eieH s paloHalbHOr0 KOJIHYECTBA TUIIOPA3MEPOB CTEPIKHEH,
ONTHMAJIbHOE KOJIMYECTBO I1ar0OB NEPEKPECTHBIX (hepM H ONTHUMAIBHOE 3HAYEHHUE BBICOTHI TAKUX (hepM.

KiioueBble cj10Ba: Macca KOHCTPYKIIMIA, THTIOPa3MEPHBIE CTEPHKHH.

10.T. YEPHOB, a.1.H., npo¢. (UHUNCK nm. B.A. Kydepenko)

K OLEHKE Y®®EKTUBHOCTH BUBPOU3OJISILUUA MAIIVH YIAPHOI'O JENCTBHS C MTHEPLIUOHHBIM BJIOKOM

JUu1st pa3iMYHBIX COOTHOLICHHUH Macc M 5KECTKOCTEH uccieyeTcs 3 HeKTHBHOCTS CXeMbl BUOPOH3O0JISAINH MAIIMH YAAPHOTO JACHCTBHS, B KOTOPOH BHOPOHU30JIATOPHI YCTAHABIHBAIOTCS
MEX/Ty MOJIOTOM U MHEPIUOHHEIM Oi10KkoM. IIpuBositces GopMyIibl, 103BONISIOINE HCCIIEI0BATh IIPoIece KojeOaHui BO BpeMEeHH.

KuoueBsble ciioBa: BI/IG})OI/ISOHH]_II/I)I, MalIuHbl yIapHOTO HeﬁCTBHﬂ.
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UDC 624.(073+074.43)0.46.3.Gouzeev R.1., Slivker V.I. TIMOSHENKO GENERALIZED PROBLEM.
The analytical solution of a stability problem of the flat form of a bend of freely supported rod under the influence of two end moments of various values is presented. Comparison of the exact solution of
this problem (in Bessels functions) and solution by Ritz method is made. The exact solution of this problem is useful as the test sample at debugging and verification of program complexes.

UDC 539.3. Tarabrin G.T. SLOPING SHELL IN THE FORM OF A CORRECT PYRAMID TRANSFORMED INTO A PLATE.

Sloping shell in the form of the direct correct truncated pyramid is exposed to influence of uniformly distributed forces directed along a longitudinal axis of a shell and causing its axisymmetric
transformation into a plate in the form of a polygon with cut. A material of edges of a shell — is orthotropic elastic. The stressed-deformed condition of the plate caused by compression of a shell is
investigated. The solution is found within the limits of hypotheses of geometrical and physical linearity.

UDC 624.072.233.5.042.8. Gordon V.A., Klyuyeva N.V., Brusova V.I.LAXISYMMETRIC FLUCTUATIONS OF A RING PLATE AT SUDDEN CHANGE OF SUPPORTING CONDITIONS.
The analytical solution of a problem on the stressed-deformed condition of a round plate with rigid inclusion in the centre loaded with the constant uniformly distributed dead weight during the dynamic process arising
at sudden transformation of an external restrain into a free support is received. Feature of a plate and the basic difficulty in reception of the analytical solution is the variability of a thickness of a working ring part of a
plate and, as a consequence, variability of factors of the resolving differential equations. The offered method of solution has allowed to receive analytical estimations of additional deformations and added stress for the
plates, caused by sudden structural reorganisation. Considerable excess of working static deformations and stresses are shown which are to be considered in design calculations at estimation of durability and
deformability of structures.

UDC 624.014.2.072.23.046.5. Nezhdanov K.K., Kunichkin P. V, Nezhdanov A.K. INCREASE OF RELIABILITY OF SKELETONS OF THE INDUSTRIAL BUILDINGS EQUIPPED WITH
BRIDGE CRANES AND MANAGEMENT OF THEIR STRESSED-DEFORMED CONDITION.

The problem of increase of reliability of skeletons of the industrial buildings equipped with bridge cranes and managements of their stressed-deformed condition is considered. Structural decisions which
allowed to improve considerably reliability of skeleton structures of industrial buildings without increase of materials consumption have been offered.

UDC 699.841:624.042.7.Tyapin A.G. DYNAMIC STIFFNESS AND SEISMIC KINEMATIC LOADS FOR RIGID BASEMENTS RESTING ON THE “SOIL PILLOW”.
The approach previously developed for the SSI analysis is demonstrated for buildings resting on the “soil pillow” (i.e. finite volume of soil with modified properties). The results are compared to those
obtained for the half;infinite (in horizontal directions) pillow. Special issues in the SASSI analysis are discussed.

UDC 624.041.4:624.072.2:624.078.342. Klyuyeva N.V., Androsova N.B. TO THE CREATION OF CRITERIA OF SURVIVABILITY OF CORROSION DAMAGED REINFORCED
CONCRETE STRUCTURAL SYSTEMS.

Elements of the new concept of creation and operation of buildings and engineering structures are considered. The new modern model of protection of buildings and engineering structures is put in its basis, using
concepts of their structural safety as characteristics of integrity during the service time and survivability, as characteristics of integrity at action of extremal external influences during the service time. As a fragment of
the developed theory the solution of a problem on criteria of survivability for the corrosion damaged reinforced concrete structural systems in extremal conditions is demonstrated.
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C.A. MAKEEB, a.1.H.., A.B. PYJIAK, nuuk. (Cubupckas aBroMoOMIbHO-10POXKHAsE akaaemusi, . OMCK)

MATEMATHUYECKASI MOJEJIb BECKAPKACHOI'O IBYXCJOMHOIO APOYHOI'O CBOJIA U3 XOJIOJHOTHYThIX TOHKOJIMCTOBBIX CTAJIBHBIX IPO®UJIEN
IIpencrasien BapuaHT MaTeMaTHYECKON MOJEIHN BYXCIOHHOrO OECKapKacHOTO apOYHOT0 CBOAA M3 MPOQHINPOBAHHOTO TOHKOJIMCTOBOTO CTanbHOro npokata. [loarorosnena 6aza s
MPOBECHHS BADUAHTHBIX PACUYETOB JIEMEHTOB apOYHBIX CBOJIOB 10 TIEPBOi M BTOPOIT IPyIINaM Mpe/ebHbIX COCTOSHMUI Ha CTaJUHi BHIOOpA ONTHMAIIbHOI T€OMETPHHU CBOJIA H €T
COCTaBJISIOILNX.

KiaroueBble cjioBa: LlByXCJ'lOﬁHBIﬁ GCCKapKaCHbIﬁ apoqm,n‘?r CBOJI, MaTéMaTH4Y€CKas MOJICJIb, HpO(bHHHpOBaHHLIﬁ TOHKOJIMCTOBO# CTaJIbHOM TIpOKar, prFOBOﬁ CTEpPKE€Hb, MOMEHT MHEPIIUU CEYCHHUS.

B.U.KOJTYYHOB, akanemuxk PAACH, a.1.1.,npo¢., A.I'.CA®OHOB,un:x. (OI'TY, r.Open), B1.L.LKOJTYYHOB,1.1.H.,nipod. (HaruonanbHblii aBUalMOHHbINH yHHBEepcHTeT, I.Kues)
NPAKTHYECKHUI YYET KOHIIEHTPAIIAA YTJIOBBIX JE®OPMAIIAN B 30HE CONPSIKEHUS PEBPA C IOJIKOM KEJE3OBETOHHBIX OBBA30YHBIX PUTEJIEN TP
KPYYEHHUH C U3r'HBOM

TIpeuiokeHa METOAMKA MTPAKTHYECKOTO yUeTa KOHIIEHTPALMH YIIIOBBIX Je(hopMalinii B 30He CONPSKEHHUsI peOpa ¢ MOJKOiT jKeJ1e3006 TOHHOT0 00BS309HOr0 PUrelis Ha ACHCTBHE KPYyIEHHUS C
n3ru6om. IosrydeHsl pacyeTHbIe 3aBUCHMOCTH, TPEAOCTABIISIONINE BO3MOXKHOCTD YYeTa KOHI[CHTPALMH YIIIOBBIX Ae(opMarnii B 9T0 30He.

KuioueBble ciioBa: Kpy4€HHE C I/I3TI/I60M, menesoﬁemn, 00OBSA30YHBIN purens, H3rubaeMplii JJIEMEHT, YTJIOBBIE Jleq)opMaLU/H/I, KacaTeJIbHbIC HalIPS)KEHHUA, IIPOCTPAHCTBEHHOE CEYCHHUE, C)KaTasd 30Ha, HECyIIas
CII0OCOGHOCTb.

M.U. BEJISIHKHH, a.1.1. (Cubupckas rocyiapcTBeHHas aBTOMOOWIBHO-IOPOXKHAsE akagemusi, T. OMCK)

AHAJIN3 IMJIOCKOT'O JE®@OPMUPOBAHUSA KOHCTPYKIUIA

Paccmorpen o0mmii moxxo Kk aHa U3y JeopMUpOBaHUS KOHCTPYKIIHH, ITO3BOJISIFOLINI ONPEISNUTh: 00JIaCTH YCTOWYMBBIX PABHOBECHBIX COCTOSIHUI; 00JIaCTH MX OTCYTCTBUS (001acTH
KaracTpod); JIMHUM KPUTUYECKUX COCTOSIHUH, pa3JIelsfoIIne 3T 00JIaCTH; JINHUHM HEYCTOWYNBBIX PAaBHOBECHBIX COCTOSIHHI; JIMHUN WM 00J1aCTH 0€3pa3InuHbIX PABHOBECHBIX COCTOSIHUM 1
JIpyrie 0COOEHHOCTH MCCIIE/yeMbIX MOJIeIei. AHAIIM3 IPUMEHHM K IUIOCKHM M IIPOCTPAHCTBEHHBIM KOHCTPYKLIHSIM MPH WX Je(OPMHUPOBAHHH KaK B IUIOCKOCTH, TaK U B IIPOCTPAHCTBE.
IIpuBeieHBI OCHOBA aNTOPUTMa PENICHNS 3a/1a4 U IPUMEp aHAJIN3a.

KuroueBble ciioBa: MoJenb KOHCTpyKuuH, aedopmuposanne, MKD, urepaunu, TMHUN KPUTHUECKUX COCTOSIHMUIA, 00/1aCTh YyCTOWYMBBIX PAaBHOBECHH, 00J1aCTh KaTacTpod.

B.C. YTKUH, a.1.H.., npo¢, H.JL. TAJTIAEBA, un:k. (Bonoroackuii rocynapcTBeHHbIN TeXHUYECKU yHUBEpPCUTET, T. Bomoraa)

TEOPHS PACYETA HAJIEXKHOCTH MEXAHUYECKHUX CUCTEM TP KOMBUHUPOBAHUM HEUETKUX U CJIYYAUHBIX NEPEMEHHBIX B MATEMATHUYECKOM
MOJIEJIY IMMPEJAEJBHBIX COCTOSIHU HA TPUMEPE BAJIKM C THBKOM CTEHKOM

Paccmotpen 001mii MOAX0/ K pacyeTy HaAEKHOCTH HOCIIEI0BATEIbHBIX MEXaHHYECKHX CUCTEM (B MOHSTHSIX TEOPHHU HAICKHOCTH) MPH MHOTOMAPAMETPHIECKUX MOZCIISIX MPEACIbHBIX
COCTOSIHH, B KOTOPBIX 4acTh 0a30BbIX MapaMeTPOB IPEACTaBICHA B BU/C CIyYailHbIX BEJIMYMH (B TEPMHUHAX TEOPHU BEPOSTHOCTEH), a Ipyras 4acTh MPEACTABICHA B BUC HEUCTKUX
HEePEMEHHBIX (B TEPMHUHAX TEOPUH BO3MOXKHOCTEH). AJITOPUTM pacdeTa HafeKHOCTH MPEACTaBICH Ha PHUMEPE pacyeTa Mo KPUTEPHIO IPOYHOCTH OaIKu ¢ rHOKOil CTCHKOM, OTIMYAIOIICH s
CJIOAKHOCTBIO MATEMATHYECKON MOJIENH MIPEIEIbBHOTO COCTOSIHUSL.

KiioueBble €JI0Ba: HaJIE)KHOCTD, NPE/ICIbHBIC COCTOSIHUS, MEXaHHIECKHE CHCTEMBbI, Gaka.

I'.I'. BYJIBIYEB, noktop ¢us.mat.HaykK, npod. (MUPDA, r. Mocksa)

ONTUMM3ALUSA TUHAMUYECKOI MPOYHOCTU NEPO®OPUPOBAHHOM IIACTUHKH

UYucnenHo pemraercs 3a7aua o0ecredeHnss MaKCHMAalIbHON THHAMHUYECKOH IPOYHOCTH Tep(hopupOBAHHON N30TPOITHOMN YIPYTOBSI3KOIUIACTUYECKOH TJIACTUHKH 3a1aHHOH OCTaTOYHON MacChI.
OnTuMHU3aIHs MPOU3BOANTCS ITyTeM BBIOOpa (POPMBI M KOJIMUECTBA PETYIISIPHO PACIIONOKEHHBIX OTBEPCTHH, 00pasyromux nepdopanuio. [TokazaHno, 4To NpH JOCTATOUHO OONBIINX
ocraroyHbIx Maccax (0,8—0,9 oT Macchl CIUIONIHOM IIACTHHKH) IMHAMUYECKast TPOYHOCTH Nep(hOPUPOBAHHOM IITACTHHKH MOXKET OBITh BBILIE, YEM MPOYHOCTD CIIOIIHOM.

KirroueBble ¢j10Ba: IHHAMHUYECKast IPOYHOCTb, epdoparius.

A.C. JEXTSIPD, a.1.H., npod. (HarmonanbHbli TpaHCIIOPTHBIA yHHBEpCHTET, I'. Kues)

K OITUMAJIBHOMY ITPOEKTHPOBAHHUIO IOPOKHBIX TPYB

TIpencrasnena MeToMKa pacuera HeCyIiei ClocOOHOCTH TPy CIOXKHO# (hOpMBI. PerieHb! ONTHMH3AINOHHbIE 331a4K ISl BOAOHPOITYCKHBIX TPYO M AT TPYO TPAHCIIOPTHBIX MIIH
MeNIeXOAHBIX TOHHEINeH. IIpUBeICHBI IPUMEPBI ONTUMAIIBHBIX CEYCHUH TPYO B 3aBUCHMOCTH OT UX HAa3HAYCHUS, PA3MCILCHUS B HACHIIH U APYTUX YCIOBUIT IPOCKTHPOBAHUSL.
KitroueBble ¢j10Ba: T0POKHBIC TPYOBI, HECYIIAst CIIOCOOHOCTb, IIPOCKTHPOBAHKE.

K.ILIATAKPECTOBCKHM, k.1.1. ({IHUUCK mv.B.A Kyuepenko), 5.C.COKOJIOB, k.1.u. (HUMXKB um. A.A. I'Bo3zesa)



YUCJIEHHBIE UCCJIEJOBAHUS IMMOBEJAEHMS BO BPEMEHH ITPU ITOCTOSIHHOM HATPY3KE HUJIMHIPUYECKOW OBOJIOYKH C KAPKACOM M3 KJIEEHOM
JPEBECHUHBI U HACTHUJIOM U3 1OCOK

PaccmarpuBaetcs pacdeT IepeBSHHBIX IPOCTPAHCTBEHHBIX KOHCTPYKIHH € yueToM (pH3MUECKOH HETMHEHHOCTH M ONpeiesieTcst BpeMs Oe30macHoi paboThl IPH MOCTOSIHHON
Harpy3ske. B ocHOBY pacyeTa MoJI0XeHbI HCIOJIb30BAaHUE HHTETPAIBHOTO MOy iehopManuii mpeanoxeHHoro B.M. BonnapeHKo JUIst IMHEHHBIX 3JIEMEHTOB M KPUTEPHH
npounocty apesecunsl [ A. T'enneBa qmst o6muBok. JlaeTcs mpuMep pacdeTa NUIHHIPHIECKOH 000TOUKH.

KuroueBble c10Ba: uIHHApHYECKas 000104Ka, pebpa, HaCTHI, Ae(opMaiy, HHTErPaITbHEII MOY/Ib, KPUTEPHUH IPOYHOCTH, HepepacupeieICHUe YCHITHI.

C.A. TPYUIUH, a.1.H, npod., C.A. UBAHOB, unx., T.A. )KYPABJIEBA, nu:k. ({HUVCK um.B.A Kyueperko, MI'CVY)

YHACJEHHBIE UCCJIEJOBAHUS HEJJMHEMHO JE®OPMHUPYEMBIX METAJUIMYECKHUX KOHCTPYKIMI IIOKPLITHSA IPU CJ0KHOM HATPYKEHUU
H3noseHs! pe3ylibTaThl YHCICHHOTO aHANIM3a HAMPSKEHHO-1e(OPMUPOBAHHOIO COCTOSHUS IIPOCTPAHCTBEHHOH CTEPKHEBOI KOHCTPYKIMH U3 NPOMHIbHON CTay,
TIpe/ICTaBIIONIEH COOOH MOKPHITHE aMUHUCTPAaTUBHO-TOPIOBOr0 KOMILIeKca. ViccienoBat BOpOC yCTOHINBOCTH IPOCTPAHCTBEHHON KOHCTPYKIIUHU B TEOMETPHIECKH
HEJIMHEHHOW NIOCTaHOBKE NPH AEHCTBUM IOCTOSIHHBIX U BPEMEHHBIX Harpy3oK.

Kuiouessble ciioBa: TMIPOCTPAaHCTBEHHAA CTEPIKHEBAsA CUCTEMA, KOHCUYHBIC DJIEMEHTHI, HaHpS[)KeHHO'L[S(bOPMI/I}’)OBaHHOC COCTOSTHHE, TEOMETPUUICCKAsT HCHHHCﬁHOCTL, yCTOﬁqﬂBOCTB.

A.I'. TAIIUH, a.1.H. (<KATOM3HEProupoeKk™, r. Mocksa)

AJITOPUTM BBIYMCJIEHUSI MATPUIBI UMITEJAHCOB J1JIsI KOMIUJIEKCA 3JAHUI C YYETOM MX B3AUMOJAENCTBUS YEPE3 TPYHT

MMmenaHCHBIA TOAXOA ¢ MATPUIIAMU JUHAMHIECKONH HHEPIUH, paHee Pa3BUTHIH AT OJMHOYHOTO COOPYXKEHHS IIPU CEHCMIYECKHX BO3ICHCTBHAX, 0000IIaeTCs Ha CiTydait
KOMILIEKCA COOPY)KEHHI Ha 00II[eM OCHOBaHUH. 3aryOeHHbIe (DYHIaAMEHTBI IPUHATHI )KecTKUMH. CBOMCTBA BEPXHHUX CTPOCHHI OMUCHIBAIOTCS MATPULIAMU AWHAMUYECKON
uHepluu. Pacyer mpoBoANTCS B YaCTOTHOM JJMana3oHe ¢ HOMOILbIO porpaMmbl SASSI.

Ki1ioueBble ¢/10Ba: MaTpHIa JMHAMUYCCKOI HHEPLUH, CEHICMUYECKUEe BO3ACHCTBHUSA, (yHIaMEHTBHI.

O.A. TPUT'OPBEBA, un:k. (C.IletepOyprekuii rocy1apCTBEHHBIN HOTHTEXHHYSCKAH yHUBEPCUTET)

MATEMATHYECKOE MOJEJNPOBAHUE MEXAHUYECKON CUCTEMBI «<MOPCKOM OBBEKT — SIKOPHBIE CBSI3U — PAVI3EPBI»
IIpennaraercs pa3BUTHE CYIIECTBYIOIIEH METOMKHA COBMECTHOI'O PACUETa IIABYUEro COOPYKEHUs, CUCTEMbI 3asKOPEHUS U pai3epoB.
KiioueBble cj10Ba: SKOpHbIE CBA3M, paif3ep, MOIeMPOBaHHE, JMHAMUKA, BHYTPEHHSS KUJKOCTh, B3aUMOJICHCTBHE C IPYHTOM, CPbIB BUXPEH.

B.A. OBO30B, a.1.H., npo¢., A.®. BEJISEB, nn:k. (CDFYF{ HUI «Ctpoutenscrsor, THUMCK um.B.A Kyuepenko)

K PACYETY MOHOJIMTHBIX KAPKACHBIX 3JJAHUU HA COITPOTUBJISIEMOCTbD ITPOI'PECCHUPYIOIIEMY OBPYIIEHHIO

TIpennaraercs s MHOTOATAXXKHBIX KAPKACHBIX 31aHUM MPH pacdeTe Ha CONPOTHBISIEMOCTh IPOrPECCUPYIOLIEMY OOPYILICHUIO YUYUTHIBATh JJIsl BPDEMEHHBIX Harpy30K HE
HOPMATHBHbIC 3HAYCHHS, & PACUCTHBIC 3HAYCHUS C YIETOM MOHIDKAIOIHIX KO3(D(PUIIHEHTOB, KOTOPbIE OMPEACSISIOTCS ¢ YYETOM ILIOMIAAN BO3MOYKHOTO OOPYLICHHS U KOIMIECTBA
JTaXKe, pacroyIOKEHHBIX HaJl 30HOM 00pyIlIeH:s. BhInoHeHa cpaBHUTENbHAsI OLICHKA pa3pyIIaoIIei HATPY3KH JUIs aBapUITHBIX YYaCTKOB MIEPEKPHITUSI B 3aBUCHMOCTH OT
pAacmoIoKeHHs pa3pylIaeMbIX KOJIOHH B IIJIaHE 31aHUS.

KiroueBble cJ10Ba: MHOr03TaXXHbIE KapKaCHBIE 3[aHMs, IPOTrPeCcCHpYOIee 00pyIIeHHe, pa3pyLIalolias Harpy3Ka.

A.E. KOJTYMH, umx. (OI'TY, r.Open), M.A. CTATIOJbCKHM, um:k. (BeIropo/ickuii rocy1apcTBeHHbIN TexHHuecknii yuupepcutet), B.A. KOJYYHOB, 1.1.1., npod. (HAY, r. Kue)
9KCHEPUMEHTAJIBHBIE UCCJIEJOBAHUSA MO ONMPEJEJEHUIO MMPUBEJIEHHOMN )KECTKOCTHU HA CABUT B )KEJE3OBETOHHBIX QJIEMEHTAX COCTABHOI'O
CEYEHMUA

TIpuBesieHbI pe3yabTaThl IKCIEPUMEHTAIBHBIX HCCICA0BAHHH 110 ONPEJIEICHUIO JKECTKOCTHBIX TapaMeTPOB Ha CIBUT IIIBA B )KeJIE300€TOHHBIX IEMEHTAX COCTABHOIO cedeHus. [IpuBeeHb
PpEe3yNIbTaThl YUCIEHHBIX UCCIEA0BaHUI IO ONPEEIECHHIO 3TOro napameTpa. IIpennokeHbl aHaIUTHYECKHE 3aBUCUMOCTH U1l OLpeIeNIeHNs] IPUBEAEHHOM KECTKOCTHU LIBA CIIBUIa MEKIY
JKEJIe300€ TOHHBIM JJIEMEHTAMH, COCJMHEHHBIMHU HEIPEPBIBHO MMOAATINBBIM MOTPAHIYIHBIM XKEIe300€ TOHHBIM CIIOEM.

KiioueBble €J10Ba: )KECTKOCTb, CIIBUT, JKEJIE300€TOHHbIE JIIEMEHTHI.

E.B. IO3HSK, kaHa. TexH. HayK, qou. (MOU, r. Mocksa)

OHEHKA BE30ITACHOCTH JE®OPMHUPOBAHHBIX CTAJIBHBIX BAJIOK 11O HU®POBOMY ®OTOU30BPAXKEHNIO

Meronuka OLeHKH 6e30IaCHOCTH BKIIIOYAeT HU(PPOBYIO GOTOCHEMKY MaKCUMAIBHO Je(OPMHUPOBAHHOTO y4acTKa OaJIKM M M3MEPEHHE OTHOCHTENIBHBIX HPOTrHOO0B 110 GoTorpaduu; oLeHKy
MAaKCHUMaJIbHOH KPUBU3HBI C IIOMOILBIO ANIPOKCHMAIUMK IPOru60B CriIaKUBAKOIMMU CIUIalHAMU ¢ MUHMMU3alliel cilydaiiHOH NOrpelHoCTH; BOCCTaHOBICHUE BEJMYMHbI U3THOAIOIEr0
MOMEHTA B OIIACHOM CEYEHHH; ONPEJICIIEHNE 30HbI U INTyOUHBI IIIACTHYECKUX U3MEHEHUH NP MX HAIMYMU; BBeJIcHHE QYHKIMM O€301aCHOCTH 110 33JJaHHOMY IIPEJIEIbHOMY COCTOSIHHIO U
OLIEHKY PUCKA Pa3pyLIEHHs C yYETOM BO3MOKHOIH Ha4yaJIbHON KPHBU3HBI U BEPOSTHOCTHOTO XapaKTepa NPOYHOCTHBIX CBONCTB CTaJIU.

KuaroueBsble ci0oBa: cranpHas 68.]'[](2\7 OILICHKA KPUBHU3HBI, INTACTUYECKUE ITOBPEKIACHUS, IIPEICIIBHOE COCTOSIHUE, 6CSOI’[&CHOCTL, BEPOSATHOCTH Pa3pyLICHUA.

ABSTRACTS

UDC 624.04. Makeev S.A., Rudak A.V. MATHEMATICAL MODEL TWO_LAYER ARCH ROOF FROM BENT STEEL HIRE.

The variant of mathematical model two_layer arch roof from bent steel hire is submitted. The settlement circuit of the arch is submitted to two circular cores, the moments of which inertia of section are
equal to the moments of inertia of sections bottom and top arch sheets in width one running metre. Integration of system of 12 differential equations determining internal forces and deformation in
elements of the arch, is made under Euler’s circuit in MS Excel processor with use of standard procedure «Search of the decision».

Key words: Two-layer arch roof, mathematical model, bent steel hire, moments of which inertia of section, differential equations, integration, forces.

UDC: 624.012. Kolchunov V.1., Safonov A.G., Kolchunov VI.I. THE PRACTICAL DETERMINATION OF AN ANGULAR DEFORMATIONS CONCENTRATION IN A ZONE OF THE ARRIS
CONJUNCTION WITH A FLANGE OF FERROCONCRETE BANDING / GIRDERS BY TWISTING WITH BEND.

The method of the practical determination of an angular deformations concentration in a zone of the arris conjunction with a flange of ferroconcrete banding girders by twisting with bend is suggested.
The calculated dependences which give an opportunity to determine the angular deformation concentration in this zone are obtained.

Key words: twisting with bend, reinforced concrete, banding girder, flexural member, angular deformations, shearing stress, spatial section, compression area, carrying capacity.

UDC 624.074.4. Beljankin M.l. THE ANALYSIS OF STRUCTURE DEFORMATION IN PLAIN.

The article consideres the general approach to structure deformation analysis allowing to identify: the areas of stable equilibrium positions; the areas of their absence (catastrophe areas); the critical state
lines separating these areas; unsteady equilibrium positions lines; the lines and areas of neutral equilibrium positions and other special features of the models under research. The given analysis is
applicable to flat and spatial structures being deformed both in plain and in space. The basis of problem solving algorithm and the case study are provided.

Key words: structure deformation analysis, equilibrium, catastrophe areas.

UDC: 624.046.5. Utkin V.S., Galaeva N.L. THE THEORY OF A RELIABILITY CALCULATION OF THE MECHANICAL SYSTEMS BY COMBINING OF FUZZY AND RANDOM
VARIABLES IN THE MATHEMATICAL MODEL OF LIMITING STATES BY EXAMPLE OF THE BEAM WITH FLEXIBLE WALL.

The article considers the common approach to a reliability calculation of the sequential mechanical systems (in concepts of reliability theory) by using the multiparametric models of limiting states. One
part of models’ basic parameters is represented as random variables (in terms of probability theory), other part is represented as fuzzy variables (in terms of capability theory). The algorithm of a
reliability calculation is represented by example of calculation using strength criterion of the beam with flexible wall which has complex mathematical model of limiting state.

Key words: reliability, limiting states, mechanical systems.

UDC 624.044.3. Pozniak E.V. SAFETY ESTIMATION STRAINED BEAMS USING DIGITAL PHOTO.

A safety estimation technique includes getting digital photo of the most strained beam section and evaluating relative deflections; detecting the most curvature using smoothing splines with minimization
of the random error; determinating the bending moment value in the dangerous cross_section; detecting the plastic damages location, depth and residual curvature if need be; defining the safety function
according to given limiting state; estimating the failure risk adjusted for the possible initial curvature and stochastic nature of mechanical properties of the steel. An analysis is carried out for a steel flange
beam that got large deflections as a result of the foundation settling.

Key words: steel beam, curvature estimation, plastic damages, limiting state, safety, failure probability.

UDC 539.3. Bulychev G.G. OPTIMIZATION OF THE PUNCHED PLATE’S DYNAMIC STRENGTH’S.

In this article the problem of dynamic strength’s optimization for the elastic_viscoplastic punched plates of the given residual mass is solved numerically. Optimization is made by a selection of the shape
and number of the holes regularly placed for perforating. It is shown, that for the punched plates with enough big residual mass (0,8—0,9 from mass of a solid plate) their dynamical strength can be more,
than for the solid ones. Key words: dynamic strength’s, perforating.

UDC 624.012.04. Pajtikrestovskyi K.P., Sokolov B.S. NUMERICAL ANALYSIS OF TEMPORAL BEHAVIOR AT CONSTANT LOAD OF A CYLINDRICAL SHELL WITH A LAMINATE
WOODEN FRAMEWORK AND A BOARDING.

A design of wooden spatial structures with account of material nonlinearity is considered. The time of safe work is determined at constant load. As a basis of calculation the integrated module of the
deformations offered by V.M. Bondarenko for linear elements and a strength condition for wood offered by G.A.Geniev for sheathings are used. An example of a cylindrical shell analysis is given.
Key words: a cylindrical shell, edges, a boarding, deformations, the integrated module, a strength condition, redistribution of forces.

UDC 624.074. Trushin S.1., Ivanov S.A., Zhuravleva T.A. NUMERICAL INVESTIGATIONS OF THE NONLINEAR DEFORMED STEEL ROOF STRUCTURE IN COMPLEX LOADING
The results of numerical stress-strain analysis of profiled steel space framework, which represents the roof of shopping and administrative complex, are given in the article. The finite element analysis
was carried out with using of the computer program Lira. The problem of stability of space structure with action of dead and temporary loads is explored in geometrical nonlinear state.

Key words: stress-strain analysis, steel space framework, stability of space structure, geometrical nonlinear state.

UDC 699.841:624.042.7. Tyapin A.G. IMPEDANCE MATRIX ALGORITHM FOR THE MULTIPLE BUILDINGS CONSIDERING STRUCTURE-SOIL-STRUCTURE INTERACTION



Impedance approach with dynamic inertia matrices previously developed for the seismic analysis of a single structure is extended for the multiple structures complex. Embedded basements are considered
rigid. Upper structures are described by the “dynamic inertia” matrices. The analysis is performed in the frequency domain using SASSI code.
Key words: dynamic inertia matrices, seismic analysis, foundation.

UDC 539.3. Grigorjeva O.A. MATHEMATICAL MODELLING OF MECHANICAL SYSTEM «SEA OBJECT — ANCHOR LINKS — RISERS».

Development of Russian offshore oil and gas fields demands special floating structures, which are commonly completed with anchor lines and risers. Generally an engineer has to carry out hundreds of
calculations in short before he can get final draft. In this evolution of method, developed in Saint-Petersburg State Polytechnical University paper is presented. The method allows carrying out combined
modeling of floating structure, anchor lines, risers and getting sufficiently correct results in short time.

Key words: anchor lines, riser, modeling, dynamics, inside fluid, interaction with soil, water induced vibrations.

UDC 620.175.22. Kolchin Y.E., Stadolsky M.1., Kolchunov V.I. EXPERIMENTAL RESEARCHES FOR DEFINITION OF RESULTED RIGIDITY IN A SHIFT IN REINFORCED CONCRETE
ELEMENTS OF A COMPOUND SECTION.

The results of experimental researches to define rigidity parameters in the shift of a pliable seam in reinforced concrete elements of a compound section are shown. Results of numerical researches by
definition of this parameter are obtained. Analytical dependences for definition of the resulted rigidity of a seam of the shift between reinforced concrete elements connected by a continuously pliable
boundary reinforced concrete layer are offered. Key words: rigidity, reinforced concrete elements.
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H.B. KUIIOEBA, k.T.H., 1o1., H.6. AHIPOCOBA, un:k., K.A. HIYBAJIOB, un:k. (OpioBcKuii rocy1apcTBEHHbINH TEXHUYECKUH YHUBEPCUTET)

OBLIUAA KPUTEPUI TPOYHOCTU KOPPO3SUMOHHO IMOBPEXKIAEMOI'O BETOHA IIPH MJIOCKOM HAIIPSI)KEHHOM COCTOSIHUX

ChopmynupoBaH 001N KPUTEPHIA IPOYHOCTH KOPPO3HOHHO MOBPEXKIAEMOro GETOHA ISt CITydast INIOCKOTO HATIPSHKCHHOTO COCTOSIHUS. B crcTeMe KOOpIMHAT IIIaBHBIX HOPMAITBHBIX
HaNPSDKEHUH KPUTEPHUH ONMCHIBACT TIOBEPXHOCTD HIUTHIICOM/A, XapaKTEPHBIE Pa3Mephl KOTOPOT'O 3aBUCST OT KHHETUKH KOPPO3HOHHBIX IPOIIECCOB BO BPEMCHH.

KitioueBble cj10Ba: KPUTEPHUii IPOUHOCTH, KOPPOSHOHHO IIOBPEKIACMbIN OETOH, IIOCKOE HANPSIKEHHOE COCTOSIHUE, KHHETHKA KOPPO3HH.

JL.H. TYTOBCKOHW, nouernsiii crpoureis P®, P.M. TAJIEEB, kani.oKkou.HayK (DKCIEPTHO-KOHCY/ILTALMOHHBIH 1EHTp «/IHArHOCTHKA H KOHTPOIbY)

KAHEMATHUKA JJUHEWHO-IE®OPMUPYEMBIX CTEPJKHEBBIX CUCTEM B ATPECCHBHBIX CPEJAX

TlonyyeHHoe ypaBHEHHE KUHEMATHKH CTEP)KHEBBIX CHCTEM JIaeT BO3MOXKHOCTb PACCUUTHIBATH O€30MaCHbIil BPEMEHHOM CPOK CITyXKObl KOHCTPYKIMIA, 9KCIUTYaTHPYEMBbIX B arpeCCUBHBIX
cpezax, UCXO/s U3 U3MEHEHUs TEOMETPUH CEYEHHI 2JIEMEHTOB.

KiioueBble €j10Ba: KOPPO3Usl KOHCTPYKIIMOHHBIX MAaTE€PHAJIOB, IIIOWIAIb KOPPO3ZUH paboyero ceyeHus, CTaTHuecKas Harpy3Ka, JMHeHHO-1eopMupyeMas cucTeMa.

HEJIUIK B. OPEMA/I3E, k.1.H., HAHA B. 9PEMA/I3E, k.T.H. (MHCTUTYT CTPOHUTENILHONH MEXaHUKH U ceiicMocToiikoctr uM. K.3aBpuesa, r. Toumcn, I'py3nst)

METOJIMKA OINPEJEJEHUSA YIIPYTOIO HATIPSI’KEHHO-IE®OPMUPOBAHHOI'O COCTOSTHUSI TOHKOCTEHHOM )KEJE3OBETOHHOM OBOJIOYKH BUJIA
THUIIEPBOJIMYECKOI'O ITAPABOJIOUJA

Paspaborana MeTouKa ynpyro-acTHYECKOro paciera TOHKOCTEHHbIX JKeIe300€TOHHBIX 000JI0UeK, [0 KOTOPOii YCTAaHABINBAIOT KPUTHYECKHUE CEUCHHUS M TOUKH MAKCUMAIIbHBIX
HepeMELCHUMN, ONPEeIEIISIOT YCUIIUS B CEUEHUSIX U NTePEMEICHUs] KPUTUUECKHUX TOUEK OT BHEIIHEN Harpy3KHu, Kak B yIPYroi, Tak U B INIACTUYECKOH cTaausx. MeToauka 1aeT BO3MOXKHOCTh
TIPOCIICANTH TIOBEJCHHE KOHCTPYKIIMY C Hadajla Harpys3KH 10 ee paspymieHus. PaccmarpuBaercs cTaaus yrpyroi padboTsl.

Ki1ioueBblie ¢J10Ba: TOHKOCTEHHBIE Kele300€TOHHBIE 000I0UKH, HECYIIasi CIOCOOHOCTH, ynpyras pabora.

I'.I'. BYJIBIYEB, nokTop ¢pus.mMat.HayK, npod. (MUPDA, r. Mocksa)

MATPHUYHAS ®OPMA NIPEACTABJIEHUS TU®PEPEHIIUAJIBHBIX MTHBAPUAHTOB B 3AJIAYAX TUHAMUMKH CIUVIOIIHBIX CPE]]

Crpourcs MatpuuHas Gpopma auddepeHnanbHbIX MFHBAPUAHTOB NIEPBOT0 MOPSIKA, UCCIIENYIOTCS UX CTPYKTYpa U cBoicTBa. [IpUBOAATCS MPUMEPhI HCIIOJIB30BaHHs OCTPOSHHBIX
MaTPUYHBIX MHBAPUAHTOB IIPU PELICHUY PA3INYHbBIX 3a/1a4.

KioueBble ¢10Ba: TMHAMUKA CIUIONIHEIX Cpejl, TU(depeHInalbHble HHBAPUAHTEI IEPBOTO MOPSIKA.

B.A. 'OPJIOH, a.1.H., npod., T.B. IOTYPAEBA, unk., (Openl' TV, r. Open)

YACTOTbI COBCTBEHHBIX U3rMBHbIX KOJEBAHUN CBOBOJHO ONEPTOM BAJIKH C TPELLIMHON

CB000HO omepTasi 10 KOHIaM 6ajka ¢ OTKPBITOM MOMEPEYHON TPEIINHON MOJICTUPYETCS IBYMS OAJIOUHBIMH CErMEHTaMHU, COCANHEHHBIMH MIPY)KHHON KpydeHust. JKeCcTKOCTb Ipy»KUHbL
npejcraBisiercs: QYHKIMEeH OTHOCHTEIbHON IIyOHHBI TpeIHHbL. VcciieyeTcst 3aBUCHMOCTh COOCTBEHHBIX YaCTOT M3THOHBIX KOIEGaHHiT IPEIOKEHHON MO/ICITH OBPEXKACHHON Gallki OT
OTHOCHTEJIbHBIX N1APaMETPOB TPELIMHBI: TTTyOMHBI ¥ IOJIOKEHHS 110 JJTHHE OAJIKH.

KuoueBble ciioBa: u3rubHsie Konebanust, cB0OO0OHO onepras Oanka.

A.B. KOPOBKO, a.T.H., H.I'. KATAIIHUKOBA, k.T.H., M.A. CEHUH, nn:k. (OpioBckuii rocy1apcTBeHHbIIT TEXHHYECKUH YHHBEPCHTET, I. Open)

ONPEJEJEHUE OCHOBHBIX YACTOT KOJIEBAHUM NMAPAJJIEJIOTPAMMHBIX IIJIACTHOK C KOMBUHUPOBAHHBIMM 'PAHUYHBIMM Y CJIOBUSIMU
PaccmarpuBatoTcs ynpyrue napasienorpaMMHbIC IIAaCTHHKYA ¢ KOMOMHHPOBAHHBIMH TPAHUYHBIMH YCJIOBUSIMHE (11100asi KOMOMHALHS YCIIOBHH [IAPHUPHOTO OMHPAHUS U JKECTKOTO
3aIEeMJICHHS 110 X CTOPOHAM). 3a/1a4a ONpe/IeICHNs] OCHOBHBIX YaCTOT KOJIeOaH il TAKUX IIIACTHHOK PEIIAeTCs ¢ HOMOLIBI0 METOA HHTEPIOISILMY 110 K03 GuuneHTy GopMbl.
KitioueBble cJI0Ba: yrnpyrie napaiesorpaMMHbIC TIIACTHHKH, YaCTOTBI KOJICOaHMiA.

E.B. KOPEHEBA, 1.1.1.,npod). (MI'CY) IVIACTUHYATHIE JUHAMUYECKHUE FT'ACUTEJIM KOJJEBAHUI MOMEHTHOI'O THUIIA.

PaccMaTpuBalOTCA JMHAMUYECKUE FACUTENN KOJIEOaHHi MOMEHTHOTO THIIA, IIPEJHA3HAUCHHbIE I CHIDKEHUS YPOBHs BUOpALUii OalllEHHBIX COOPY)KEHMIT; OCHOBHBIE KOHCTPYKTUBHbIE
3JIEMEHThI — KPYTJIble IIACTUHBI IEPEMEHHOM TOMIUHBL M3ydaroTcs ciiydad, B KOTOPBIX TOJIIHHA MHEPIIMOHHOTO 31EMEHTA U3MEHSAETCS BJIOJb PaJHyca 110 JIMHEHHOMY U
napabonudeckoMy 3aKoHaM. KioueBble ¢/10Ba: IMHAMHYECKUE FACUTENH KoneGaH i, BHOpO3alyTa GAlCHHBIX COOPYKEHHIA.

A.B. TYPKOB, a.1.1., C.10. CABUH, unxk., O.B. BOSIPKUHA, un:k. (OpioBckuil rocyJapCTBEHHbIN TEXHUYECKUii yHuBepcuTeT, r. Open)

B3AUMOCBSI3b 3AJJAY IOMTEPEYHOI'O U3T'MBA U COBCTBEHHBIX KOJTEBAHUM BAJIOK JIMHENHO-NNEPEMEHHOM BBICOTHI

B crarbe paccMaTpuBaIOTCsI BO B3aUMOCBSI3U 33141 MOMEPEYHOr0 U3rnba OAHOMPOICTHBIX 0aIOK TMHEHHO-EPEMEHHON TONIIMHBI C PA3IMYHBIMHE TPAHHYHBIMHI YCIOBUSIMH, HAIPY)KEHHBIX
PaBHOMEPHO PaCIpe/ICICHHOI Harpy3Koi, U nX CBOOOIHBIX KOJICOAHUH B HEHATPYKEHHOM COCTOSTHUY. [TokazaHo, 4TO MpOn3BeIeHNEe MaKCHMaIIBHOI'0 TIPOruda Ha KBaipaT OCHOBHOM
YacTOTHI KOJIeOaHHH OaJIKM JIMHEHHO CBA3aHO C OTHOILICHHEM BBICOT OITOPHOTO CEYCHHS M CEYEHHS B CEPEMHE TPOJIeTa.

KuroueBble ciioBa: ynpyrue 6anku, monepedHslii n3rub, cBo6oaHbIe KonebaHus, MAaKCHMAaIbHbIH IPOrH0, OCHOBHAS 4aCTOTA KOJIeOaHHUH.

B. /1. IOTANOB, a.T.H., npo¢., M. A. ITIAITAEB, nn:x. (MUNT)

ASPOJIMHAMHAYECKAS YCTOMYABOCTH BUCSYAX U BAHTOBBIX MOCTOB ITPM CTOXACTHYECKOM BO3JIEMCTBAN

Ha npumepe BUCSHEro 1 BAHTOBOIO MOCTOB UCCIIEYETCS a3POMHAMUYECKAs! YCTOHYUBOCTh CUCTEM C KOHEUHBIM YHCIIOM CTENIeHeH cBOOObI B IETEPMHUHUPOBAHHOI M CTOXaCTHYECKON
nocTaHoBKaxX. JlJIs peleHus 3a/1auy UCIIOJb3YETCsl METOl KOHEUHBIX 3/1eMeHTOB. C IIeJIbI0 CHIDKEHHUS TOPsIIKa cucTeMbl A depeHInaIbHbIX ypaBHEHHI Y3II0BbIE TIEPEMEILCHUS
pasnararorcs 1o popmam coOCTBEHHBIX Konebanuid. IIpy cToXacTHIeCcKOii MOCTaHOBKE CKOPOCTh BETPa IPUHUMACTCS B BUIE SPTOJAMUECKOr0 CTALMOHAPHOTO MPOLECCa CO CKPHITOM
TIePUOANYHOCTBIO. [Ipu TeTepMUHUPOBAHHON TOCTAHOBKE YCTOMYMBOCTH IIOHUMAETCS KaK YCTOMUUBOCTS 10 JISAMyHOBY, a IpU CTOXaCTUYECKON TOCTAHOBKE — KAaK YCTOMYMBOCTD IOUTH
HaBepHoe. [l aHaIM3a yCTOMYMBOCTH UCIOJIB3YETCsl METO/, MAKCHMAIIbHBIX Moka3ateneii JIamyHoBa. [Toka3aHo CylIECTBEHHOE BIMSHUE a3pOAMHAMUYECKOrO AEMII(pUPOBAHUS HA
KPUTHYECKOE 3HAYCHHE CKOPOCTU BETPA.

Kiio4eBble ¢J10Ba: YCTOIYHBOCTb, a3POJMHAMHUKA, CIydaifHbIC IPOLECCHI, CHCTEMBbI C KOHEUHBIM YHCIIO CTENEeHei CBOOOIBI, BUCAYNE ¥ BAHTOBBIC MOCTBI.

A.B. EPMAKOBA, k.1.H. (IOYpI'Y, Yensbunck)



JMONOJHUTEJBHBIE PACYETHBIE CXEMBI ITPA PACUYETE KEJE30BETOHHBIX KOHCTPYKIHUIA MJIKS 110 IPEAEJIBHBIM COCTOSIHASM

PaccmoTpeHs! BONpOCs, CBA3aHHBIE ¢ (POPMUPOBAHUEM JOMOJIHUTEIBHBIX PACICTHBIX CXEM, KOTOPBIE HCIIOJIB3YIOTCS IPH PacueTe XKeIe300eTOHHBIX KOHCTPYKIIHI METOIOM
JIOTOJHUTEBHBIX KOHeuHbIX a5eMenToB (MIKD). MJIKD npencrasiser coboit BapuaHT MeToaa KOHEUHbIX diemMeHToB (MKD), npeaHasHadeHHBIH Ul pacyeTa )elne300eTOHHBIX
KOHCTPYKIHH IO TIPEeTbHBIM cocTOsTHUIM. Taroke aaH npuMep GpopMUpOBaHHMS JIOTIOJHATEIEHBIX PACUYETHBIX CXEM B YCIOBHSIX INIOCKOTO HANPSHKEHHOTO COCTOSIHUSL.

KiioueBble cj10Ba: xKeNne300€TOHHbIE KOHCTPYKIHH, peaenbHble cocTosHust, MIKD.

P.E. KPUCTAJIMHCKHMM (CMoseHCKHii ToCy1apCTBEHHbI yHl/lBCpEl/lTCT)
O INIOCTPOEHUH ®YHKIIUHU I'PHHA JIUISI SAIIEMJIEHHOMU TIJTACTHHBI
Paccmotpena ¢ynkims I'prHa aist 3aiieMieHHol miactuabl. KiroueBble cioBa: GpyHkims I'puna.

A.A.TIOKPOBCKH, 1.1.1., npodp. [ITYAC, (r.Mensa). Ob ONMMCAHUH HJIC KOHEYHOTI'O SJIEMEHTA CPE/[bI

TIpocnexuBaeTcs CIOKUBILIAACA METOAUKA OIUCAHUS HANPSHKEHHO-Ae()OPMUPOBAHHBIX COCTOSHHI KOHEYHBIX 3IEMEHTOB ¢ KHHEMATHIECKMMHU TPAHUYHBIMH YCIIOBUSIMH, TIPEJIaraeTcs
YCOBEPIIEHCTBOBAHUE METOIMKH ITYTEM IIEPEX0/ia K PACUETHON CXeMe 3JI€MEHTOB CO CMELIAHHBIMU IPAHUYHBIMH YCJIOBUSIMH. MeTouKa onpoOoBaHa Ha TECTOBOH 3a/1aue — pacueTe KINHa-
KoHCONH. KioueBble ¢/10Ba: HANPs:KEHHO-1e(OPMUPOBAHHOE COCTOSHHE, KOHEUHBIH 2JIEMEHT CILIOIHOMH CPebl.

B.U. KOPOBKO, x.1.H., npo¢., P.B. AITYIIKHH, k.1.H., A.A. YEPHSEB, un:k. (OpiioBckuii rocy1apcTBEHHbIN TEXHUYECKUi YHUBEpCHTET, . Opei)

OIEHKA JKECTKOCTH METAJUIMYECKOU BAJIKA CTYHEHYATO-IEPEMEHHOI'O CEYEHMS C JKECTKO 3AIIEMJIEHHBIMU OIIOPAMHA

TIpousBesieHa OLEHKA KECTKOCTH OTHOMPOICTHON METAINYECKO# OaIKN CTYEHYAaTO-EPEMEHHOTO CEYEHHUSI C YKECTKO 3alICMICHHBIMH OIIOPaMH, HArPy)XCHHON PaBHOMEPHO
pacnpeesaeHHO# Harpy3Koit. [TokazaHo, 4To ONTUMAIbHO 3aPOCKTHPOBAHHAS OalKa MO YCIOBHIO IPOYHOCTH HE YIOBICTBOPSIET YCIOBHUIO KECTKOCTH. [IPUBOUTCS alNrOpUTM U IpUMEp
pacdeTa 1o noabopy ONTUMAIBHBIX APAMETPOB OAJIKH, YAOBICTBOPSIONIEH YCIOBHIO KECTKOCTH.

KiioueBble ¢j10Ba: yCIOBHE KECTKOCTU, METaIHYEcKas Gaka.

T0.I1. HA3APOB, i.1.H., npod., H.A. IIOIOB, k.1.H., }0.C. BOJIKOB, k.1.H. ({HUVCK nm.B.A.Kyuepenko)

CTAHJAPT «HAJIEZXKHOCTh CTPOUTEJIbHBIX KOHCTPYKIMI U OCHOBAHU»

Cranpapt opranuzanuu «HULL «CtpoutensctBo» «HaaeHOCTb CTPOUTEIBHBIX KOHCTPYKIMIT M ocHOBaHuid. OcHoBHBIe onoxeHus»» CTO 36554501-014-2008 siBisieTcsi HOpMaTUBHBIM
JIOKYMEHTOM, YCTAHABJIMBAIOIIMM OOIIHE MPaBUIIa pacyeTa JII0ObIX CTPOUTEIBHBIX KOHCTPYKIHI (PaCUeTHBIE CUTYAIUH, PEEIIBHBIC COCTOSHMUS, HArPY3KH U BO3JCHCTBUS, PACUCTHBIC
MOJIEJIH U T.J1.), KOTOPbIE TAKKe BKJIIOYAIOT, KaK OIMH U3 2JIEMEHTOB, IIPaBHJIa 00ECIICYeHHs HAISKHOCTH CTPOUTEIIBHBIX KOHCTPYKIHIT (HOPMATHBHBIE U PACYETHBIC 3HAUCHHS HATPY30K U
XapaKTEePUCTUKU MaTepuasoB). KiroueBbie ciioBa: CTaHIapT OPraHU3aLii, HOPMATHBHbIC U PACUCTHBIC 3HAYCHHS HArPY30K.

B.J. PAM3EP, a.1.1., npo¢p. PABBUTUE METOJ10B HOPMUPOBAHUS PACYETOB KOHCTPYK].[I/IFI
PaccMoTpeHo pa3BUTHE METO0B HOPMHUPOBAHHS PACUETOB KOHCTPYKIIUM.
Kuawuessble ciioBa: METOA NPEACITBHBIX COCTOHHHﬁ, YPOBEHb HAEKHOCTH COOpy)KCHPlﬁ, IIPOCKTHAA HAAC)KHOCTh KOHCprKL{I/lﬁ.

J.A. TABAHAKOB, nnzk. (OOO IIH «Crneucrpoiinpoexty, r. SIpociasib)

AHAJUTUYECKUI METO/I IIPOBEJEHUS BEPOSATHOCTHBIX PACYETOB CTPOUTEJIbHBIX KOHCTPYKLUIA

TIpuBoAMTCS METOMKA AHATUTHYECKOTO pacyeTa HaJe)KHOCTH C TOMOIIBIO H3BECTHBIX 3aKOHOB PACIIPE/ICICHHUS CIyYailHbIX BEIMYUH BMECTO METO/1a CTATHCTUYECKUX MCITBITAHHUH.
Ilokazana BO3MOXKHOCTb COKPAILICHUS BBIYMCICHHUH Oe3 yIep0Oa Ul TOYHOCTH pacyeTa.

KinoueBble €J10Ba: CTPOMTENIbHbIE KOHCTPYKIHH, PACUeT Ha HAJeKHOCTb, AHAIUTUICCKUI METO/L.

A.B. VIIAHCKHAM, unzk. (000 «PHLIy, r. Spocnasis)

BEPOSITHOCTHBIE PACYETHI CTPOUTEJBHBIX KOHCTPYKIIUIA C YYETOM U3MEHYMBOCTHA OCHOBAHMS

IIpennoxxeHple CTaTUCTUYECKHE METO/IbI PACueTa KOHCTPYKIUH, B3aUMOAEHCTBYIOMIUX CO CTOXAaCTUYECKUM YIIPYTMM OCHOBAaHUEM, O3BOJIAIOT YIPOCTUTh BBIYUCIECHHS BHYTPEHHUX YCUIHI
B Kapkace coopyxeHus. CzesiaH BbIBOJ] O BIMSHUM W3MEHYUBOCTH XapaKTEPUCTHK OCHOBAHMS HAa CTATUCTHYECKUE XaPAKTEPUCTHKU YCHIINH B JIEMEHTAX PACUETHOH CXEMBI.

Ki1io4eBble €J10Ba: CTPOUTEIBHBIC KOHCTPYKIUH, YIPYroe OCHOBaHHE, CTATHCTUYECKOE MOJICITNPOBAHHE.

ABSTRACTS

UDC 624.041.4:624.072.2. Klyuyeva N.V., Androsova N.B., Shuvalov K.A. GENERAL STRENGTH CONDITION FOR CORROSION-DAMAGED CONCRETE AT PLANE STRESS.
On the basis of the specific premise about a phenomenological uniformity of kinetics of non-equilibrium processes in the damages movement and development of a concrete creep flow a general

strength condition for corrosion-damaged concrete in the case of plane stress is formulated. In the co-ordinates of principal normal stresses this condition describes the surface of an ellipsoid which

typical dimensions depend mainly on the kinetics of corrosion processes as times goes by.

Key Words: The deformation theory of plasticity, corrosially damaged concrete, complex stressed state taking into accout.

UDC 624.04.012. Eremadze Nelli, Eremadze Nana. METHODIC OF DETERMINATION OF ELASTIC MODE OF DEFORMATION OF THIN-WALLED REINFORCED CONCRETE SHELL
TYPE OF HYPERBOLICAL PARABOLOID SUMMARY.

Authors have elaborated the methodic of Elastic-Plastic analysis of thin-walled reinforced concrete shells, according to which, based on method of limit equilibrium the critical cross-sections and critical points, i.e.
points of maximum replacements, are established, moments in critical cross-sections and deformations of critical points are determined as in elastic, as in plastic stage of work. Based on deformation criteria the bearing
capacity of structure is established. The methodic gives possibility to monitor the structure behaviour from initial loadings up to destruction. Structure nonlinear analysis actual as well with relation to the fact that it
represents the basis for earthquake resistant design. Engineer-professionals prefer nonlinear static analysis (pushover) that is described in EC-8, FEMA 273/356 and ATC-40. At present the use of nonlinear static
procedure for structure seismic calculations is widely spread over the world, in USA, Japan and other countries. The methodic covers analysis of thin-walled reinforced concrete shells as are shell type of hyperbolical
paraboloid, dome, mushroom shell etc. In represented work the methodic of elastic analysis of reinforced concrete shell type of hyperbolical paraboloid is given that represents the part of elaborated methodic and serves
as basis of plastic analysis of the shell under investigation. Key Words: thin-walled reinforced concrete shell, elastic deformation.

UDC 539.3. Bulychev G.G. MATRIX FORM OF DIFFERENTIAL INVARIANTS IN SOLID MEDIA DYNAMICS PROBLEMS.

The method of first order differential operators matrix form construction is advanced. The matrix expressions are constructed for gradient, vector’s spur, tensor’s divergence, deformation and distortion. There are
investigated the properties of the matrixes, which determine these expression’s structure. The constructed expressions independence from coordinate axis turning is shown. In closing two examples are considered to use
of the constructed expressions and its properties in the process of the mathematical physic problems solving.

Key Words: differential invariants, solid media dynamic.

UDC 624.04. Korobko A.V., Kalashnikova N.G., Senin M.A. DETERMINATION OF THE BASIC FREQUENCIES OSCILLATIONS FOR PARALLELOGRAM PLATES WITH COMBINED BOUNDARY OF
CONDITIONS.

Elastic parallelogram plates with combined boundary conditions (arbitrary combination of conditions of hinge support and rigid fixing along their sides) are examined. The problem of definition of the

base frequencies oscillations of such plates is solved by means of the interpolation method by the form coefficient.

Key Words: basic frequencies oscillations, parallelogram plates.

UDC 534.1:62. Koreneva E.B. PLATE DYNAMIC VIBRATION ABSORBERS OF THE MOMENT TYPE // BUILDING MECHANICS AND DESIGN OF STRUCTURES.

Dynamic vibration absorbers of the moment type intended for reduction of tower structures oscillation level are under consideration. Vibration absorbers which main elements are represented by circular
plates of variable thickness are proposed. The cases of linear and parabolic thickness variation are examined.

Key Words: plate dynamic vibration absorbers.

UDC 624.073.046.3. Potapov V.D., Papaev M.A. AERODYNAMIC STABILITY OF SUSPENSION AND CABLE-STAYED BRIDGES AT STOCHASTIC EXCITATION.

On examples of the suspension and cable-stayed bridges the aerodynamic stability of finite degree of freedom systems in deterministic and stochastic treatment is investigated. For the solution of the problem the finite
element method is used. For reducing of the order of the system of differential equations, unknown displacements are expanded with respect to eigenforms. At the stochastic treatment of the problem the wind speed is
assumed in the form of an ergodic stationary process with an implicit periodicity. At the deterministic treatment the stability of the system is understudied as the stability in Liapunov sense and at the stochastic treatment
as the almost sure stability. For the analysis of the stability the method of top Liapunov exponents is applied. It is shown that the aerodynamic damping can render an essential effect on the critical value of the wind
speed. Key Words: aerodynamic stability, suspension and cable-stayed bridges, stochastic excitation.

UDC 624.074.1; 624.042.5. Ermakova A.V. ADDITIONAL DESIGN DIAGRAMS IN ANALYSIS OF REINFORCED CONCRETE STRUCTURES AT LIMIT STATE.

The paper considers some problems connected with the formation of additional design diagrams which are used in analysis of reinforced concrete structures by Additional Finite Element Method (AFEM). AFEM is a
variant of the Finite Element Method (FEM) destined for analysis of reinforced concrete structures at limit states. The example of the formation of such additional design diagram at plane stress state is also given in the
paper. Key Words: reinforced concrete structures, AFEM.

UDC 624.04:539:519.6. Pokrovskij A.A. ABOUT DESCRIPTION OF TENSILE DEFORMATION STATES OF EVENTUAL ELEMENT WITH KINEMATICS SCOPE TERMS.

The existing method of tensile deformation states of eventual element with Kinematics scope terms is observed, its analysis is given, improvements of this method by passing to the calculation of
elements with mixed scope terms are offered. The method is tested by calculation of a wedge — shaped cantilever and the comparison of results on the basis of two methods is done.

Key Words: tensile deformation states, eventual element.

UDC 624.94.012.45. Ulanskij A.V. PROBABILISTIC CALCULATIONS OF BUILDING STRUCTURES CONSIDERING CHANGEABILITY OF FOUNDATION.

Elements interacting with elastic foundation are often found in design models of structures and constructions. To develop the method of analysis of structures interacting with a stochastic elastic foundation is of great
practical interest. The paper considers series of design models on the elastic foundation, comparative calculations of these models and efforts results in elements of constructions. It is concluded that changeability of
foundation characteristics influences on statistical characteristics of efforts in elements of the design model.

Key Words: building structures, changeability of foundation.

UDC 624.94.012.45. Tabanakov D.A. THE ANALYTICAL METHOD FOR PROBABILISTIC CALCULATIONS OF BUILDING STRUCTURES.

Probabilistic calculations for a dependability determination of separate building structures make possible to estimate degree of risks, which somehow or other arise by construction and upkeep of buildings, using
numerical values. The paper considers the method of the dependability analytical calculation using famous partition laws of random variables instead of the statistical tests method. It is shown that number of
calculations can be reduced without detriment to calculation accuracy. Key Words: building structures, analytical method for probabilistic calculations.
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10.IL. HABAPOB, 1.1.1., ipod., A.C. TOPOJEIKHIA, n.1.1., npod., B.H. CAMBUPKHH, k.1.1n. (IHUMCK um.B.A Kyuepenko, r.Mocksa, HHUACC, r.Kues)

K MPOBJIEME OBECIIEYEHUSA )KUBYYECTU CTPOUTEJILHBIX KOHCTPYKIMIA TP ABAPUMHBIX BO3JENCTBUAX

PaccmarpuBaetcst mpo6iieMa obecredeHus KUBYYECTH CTPOUTEIBHBIX KOHCTPYKIMIA IPU MPOSKTHPOBAHHMH 31aHHIT 1 COOPYXKEHHI C y4eTOM aBapUHHBIX BO3AEHCTBUI 1 cuTyaunid. IIpeacraBiaeHs
TOAXOJIbI 110 NPEJOTBPAILIECHUIO «IIPOrPECCUPYIOLIEI0» Pa3pyIICHHUs HECYLIMX KOHCTPYKLUHA coopyxeHuid. [Ipe/uioxkeHa MeToiMKa IPOYHOCTHOIO pacyeTa KOHCTPYKIMMI ITPU aBAPUIHBIX BO3JEHCTBUSAX,
OCHOBaHHAs Ha MOZIEJIUPOBAHUU MHOTOCTAIHITHOTO IIPOLIECCA HATPYKEHHs KOHCTPYKIHIA C y4eTOM H3MEHEHHUs KOHCTPYKTUBHOM cXeMbl U 3D ()EKTOB reoMeTpUYECKOl U pU3NIECKON HEeIMHEHHOCTH.
KuiwoueBsble ciioBa: CTPOUTEJIbHAA KOHCTPYKIHUSA, )KUBYYECTh, aBapHﬁHoe B03)16171CTBHC, «IIPOTPECCUPYIOLIEEH» pa3spyLICHUE, HEJTMHEWHBINA pacuer.

0.B. BAIJIVH, k.1.1., C.M. IIAIIOBAJIOB, k.T.1., A.B. IIEBYEHKO, K.T.H., 101, (BeJaropojckuii rocy1apcTBeHnblii TexHosornueckuii yuusep curer um. B.I. [llyxora)

PACYET CBOPHO-MOHOJIUTHBIX KOHCTPYKIUI C IPUMEHEHUEM BAPUALIMOHHOT'O METOJIA U MHTETPAJIBHOI'O MOJYJISA AE®OPMALIMHA

B nacrosmieit pabote HanpsHKeHHO-1eOPMHUPYEMOE COCTOSIHIE COOPHO-MOHOINTHON KOHCTPYKINH PEIIAeTCs KAk TSl COCTaBHOTO CTEP)KHSI Ha OCHOBE BAPUALIMOHHOTO METoAa B hopme
nepemereHnil. Pu3nyecKas HETMHEHHOCTD OLICHUBACTCSI HHTETPAIBHBIM MOYJIEM eOopMarium.

KiroueBble cjioBa: COOPHO-MOHOJIMTHBIE KOHCTPYKIMH, BAPUALIMOHHBIH METOI, MHTET PAIIbHBII MOTYIIb iedopMaliiu.

A.C. MAPYTSIH, k.1.H., F0.U. IIABJIEHKO, un:k. (IIsTHropckmii rocyiapcTBeHHbIH TEXHOJIOIHYECKHI YHHBEPCUTET)

TPUBJMKEHHBIA PACUET NEPEKPECTHBIX CHCTEM HA CTATUYECKHWE BO3JIENCTBUS

TIpeiokena npakTuyeckas METOMKa NPUOIIIKEHHOTO pacyuera MePeKPECTHBIX CHCTEM B IUIaHe KBAPaTHOM U OJIM3KO# K Hell ()opMbI Ha cTaTHYecKUe Bo3aeHcTBHs. [IpuBeneH npumep
TaKOro pacyeTa ¢ OLEHKOH CTENEHH €ro MOrpelHOCTH U CPABHEHUEM C PE3YJIbTaTaMH YHCIICHHBIX M OKCIEPUMEHTAJIbHBIX HCCIIEI0BAHMI IPU HATYPHOM MCIIBITAHUM OIIBITHO-
MPOMBILIICHHOT0 00pa3iia 6JI0Ka MOKPBITHS.

KiroueBble cj10Ba: nepekpecTHas CUCTeMa, OJI0K HOKPBITHS, MOJYJIb, IEPEKPECTHbIE CTaIbHbIC (pEepPMbI, IPUOIMKEHHBIN pacyeT, CTaTHYeCKUEe BO3ACHCTBUS, IPOTrHO, yCHIHSL.

H.B. HECTEPOB, k.T.H., 101. (MocKoBCKHIi rocyapcTBeHHbIH YHHBEPCHTET NyTeii co000LIeH s1)

METOJAUKA TPOEKTUPOBAHUS CUCTEMbBI ABTOMATU3UPOBAHHOI'O PACUETA BEPTUKAJIBHBIX ITAXTHBIX CTBOJIOB

PaboTa nocasiiieHa BOpocam YUCICHHON pean3aliii 3a/1a4y ONpe/IesIeH s HaNPsDKEHHO-1e()OPMUPOBAHHOTO COCTOSIHMS Cpe3a MIAaXTHOIO CTBOJIA HA IPOU3BOIBHOM NiyOuHe. [IpuBeneHa
METOMKA IOCTPOCHUSI PACUSTHON MOJIENN Ha 0a3e MeTo/la KOHEUHBIX 3JIEMEHTOB M OIMCAHHUE IPOrpaMMHOI0 KOMIUIEKCa, Pealli3yIoNero pa3padoTaHHyI0 METOIHKY.

Kuarwuessble ciioBa: BEPTHKAJIBHBIC IAXTHBIC CTBOJIBI, aBTOMaTI/BHpOBaHHLIﬁ pacuer.

A.Y. HYPUMBETOB, kana.¢u3s.mat.HayK, gou. (Poccuiickmii rocy1apcTBeHHBIN TEXHOJOrH4eCKHii yHHBEPCHTET)

PELIEHUE 3AIAYM KPYYEHMA CJIOUCTHIX KOMIIO3UIIMOHHBIX CTEPKHEN ITPOU3BOJIBHOIO CEYEHUSI METOIOM KOHEYHBIX 3JJIEMEHTOB

IIpennaraercs MeToaMKa pEICHNS 3aa9U O KPYUSHUH CIOMCTHIX aHM30TPOITHBIX CTePXKHEH npomn3BoibHOTro ceueHust MKD. PaccmarpuBaercs 3amada 0 Kpy4eHHH CIIOUCTBIX aHU30TPOIHBIX
CTEpIKHEH MPSMOYTOIbHOT0, POMOOBHIHOTO CEYCHHS U CEUCHHUSI KOMIIPECCOPHOM JonaTku. ViccieaoBaich pacipeaeeHus HepeMEIICHNH B CEUCHHN U OIPE/IEIICHBI )KECTKOCTH Ha
KPY4YCHHE CTEPIKHEH MPAMOYTOJIbHOr0, POMOOBH/IHOTO CEYCHHUSI M CEUCHHSI KOMITPECCOPHOM JIOMATKH.

KirroueBble ¢J10Ba: CIIOMCThIC aHU30TPOIIHBIE CTEPXKHHU, 3a/1a4a KpyueHus, MKD.

A.A. POJJUOHOB, a.1.H., npo¢., 'O LI3IOHb, un:x.

UCCJEJOBAHUE ABAPHMTHOI'O PA3PYIIEHUSI OTHOCUTEJILHO KOPOTKOM CTAJIBHOM BAJIKH

PaccmoTpens! IpobIIeMbl IPEASIbHO# IIPOYHOCTH OTHOCUTENIBHO KOPOTKHX 0aJIOK, OCHOBHOE BIIMSHUE HA UX MPEJEIbHYI0 MPOYHOCTh UMEIOT fedopMannu caBura. J{is ucciejoBaHus
HMPUMEHSINCh QaHATUTUYECKUI METOI TEOPUH IPEIEBHOIO PABHOBECHSI M YUCIICHHBIH METO/l KOHEUHBIX 3JIEMEHTOB. M3ydeHo BIIMAHME JMHAMUYECKOTO XapaKTepa HarpyKeHHs Ha
pe3ynbTaThl pacueToB. JlaHbl PEKOMEHAAIMY Ul PACUETOB, BHIIOIHAEMBIX B PEAIbHOM IIPOEKTUPOBAHMU KOHCTPYKIMIA.

KiroueBble cjioBa: KOpOTKas 63]'[](&, npeieiibHas MPOYHOCTh, TEOPHS MPEACIBHOTO0 PaBHOBECHS, METOJ] KOHEYHBIX 3JIEMEHTOB, ]Z[Cq)OpMaL[Hﬂ cJBUra.

Hennn B. Dpemanse, k.1.H., Hana B. Dpemanse, k.T.H. (MHCTUTYT CTPOUTEILHON MeXaHMKH U ceiicMocTolikocTn um.K.3aBpuesa)

METOJIMKA HEJTUHENHOT O PACYETA TOHKOCTEHHOM KEJE3OBETOHHOM OBOJIOYKU BUJA TMMEPEOJTUYECKOIO MAPABOJIOUIA

Mertozyka OXBaTbIBAaET PacyeT TOHKOCTEHHBIX JKeJIe300€TOHHBIX 000JI0UEK, TAKUX KaK 000JI04Ka BU/ia THIIEpOOINYECKOro napaboona, Kymoi, rpuooBHaAHAas 000I04Ka U APYTHE.
TIpoBeieH HEyNpyruii aHAIM3 TOHKOCTEHHOI 000JI0YKHM BUa THIIAP, OMPEACIICHBI IIIacTHYeCKHe Ae(OopMali 1 Ha MX OCHOBE YCTAaHOBJICHA HECYI[asi CIOCOOHOCTh KOHCTPYKILMH.
KiioueBble ciioBa: runep6osueckuii napabonon, Heynpyruii anaaus, miactuueckue aedopmanun.

0.B. MKPTBIYEB, a.1.H., npo¢., A.D. MKPTBIYEB, unx. (HTHUUCK um. B.A. Kyuepenko, MI'CY)

PACYET BOJIBIIEMPOJIETHBIX M BBICOTHBIX COOPYKEHU HA YCTOMUYUBOCTH K MPOTPECCUPYIOIIEMY OBPYIIEHUIO ITPA CEUCMHUYECKHUX U ABAPUIMHBIX
BO3JAEMCTBUAX B HEJJMHEMHOM JUHAMHUYECKOM IMMOCTAHOBKE.

IIpeiaraloTes METOAMKH PAacYETOB OTBETCTBEHHBIX 3/IaHUH M COOPY)KEHHH Ha 0COObIE BO3JEHCTBHS HA OCHOBE HEJIMHEHHBIX IMHAMUYECKHX MeT0 10B. [IpuBOASTCS MPUMEpHI pacyeToB
GOHBU_ICI'IPOJ'ICTHLIX COOpy)KeHHﬁ M BBICOTHBIX SHBHMf[ BO BpeMeHHOﬁ O6J‘laCTl/l IIYTEM HETIOCPEACTBEHHOT0O HHTEIPUPOBAHUS ypaBHeHHﬁ JBHIKCHHS C YIETOM HEJIMHEWMHOTO Xapakrepa paGOTLI
KOHCTPYKIMH.

KiroueBble ¢J10Ba: BEICOTHBIE 3/1aHuA, GOHLLHCHPOHSTHLIG KOHCTPYKIIUH, HEJINHEHHBIC JAWHAMHUYECKHE METOMBI pacyeTa, ceficMuYecKue u aBapHﬁHB]e BO3}1€]71CTBMH, TIporpeccupyromee 06pyLUCHPIC.

E.b. KOPEHEBA, a.1.H., npog. (MI'CY)

3AJAYA O COBCTBEHHbBIX KOJEBAHUSX C m > 2 Y3JIOBBIMU JUAMETPAMHU KPYTIJIbIX IIJIACTUH NEPEMEHHOM TOJLIAHBI

TlonyueHo perenue 3ajja4 0 COGCTBEHHBIX KOJIEOAHHAX € M>2 Y3JI0BBIMU AHAMETPAMH OPTOTPOIHBIX M M30TPOITHBIX KPYIJIBIX INIACTHH C TOJIINHOM, N3MEHSIOLICHCS BIOJIb Pajiiyca 1o
napaboInyecKoMy 3aKOHY. PelieHus 1aloTcst B 3aMKHYTOM BHJIE.

Kitio4eBble ¢J10Ba: KPYIJible IUIACTHHBI IEPEMEHHON TOJIINHBI, COOCTBEHHbIE KOJIeGaHH sl

A.I'. TSITIAH, a.1.H. (<ATOM3HEpronpoexkT», Mocksa)

BBIYUCJEHUE MATPULLI UMITEJAHCOB JIUISI KOMILIEKCA 3JAHUI C YYETOM UX B3AMMOJENCTBUSA YEPE3 I'PYHT: IPUMEP PACYETA /1711 TOBEPXHOCTHOT'O
3AJTOKEHUS ®YHIAMEHTOB

VIMrietaHCHBII TIOAX0/ C MAaTPHUI[AMU IMHAMHYECKO HHepuuH [1] pean3oBaH pH pacyeTe JBYX PacroNOKEHHBIX PSIOM 31aHuil. DyHIaMEHTbI IPHHSTHI )KECTKMMHU U He3ariayOaeHHbIMU. CBolicTBa
BEPXHUX CTPOCHHI OMMCHIBAIOTCA MAaTPHIIAMU AMHAMHYECKOH HHEpLHH. PacueT B 4acTOTHOM JMana3oHe MpoBeJIeH ¢ TOMOMIbIo TporpamMmbl SASSI.

KiioueBble cJ10Ba: MaTpuIla UMIIEJAHCOB, CEHCMUYECKHE BO3ICHCTBHS, (DYHIAMEHTHI.

A.A.I'YCEB, n.¢pus.mar.Hayk (Uuctutyt Bynkanosorun u Ceiicmosnoruu JIBO PAH, r.Ilerponasiaosck-Kamuarckmii), O.B.IIABJIEHKO, a.¢puz.mat.Hayk (MuctutyT dpuszuku 3emian PAH)
CIEHAPHOE 3EMJIETPSICEHUE /1151 OEHKA CENCMUYECKHX HATPY30K B MOCKBE: ITAPAMETPHI 1 MOJIEJIbHBIE IBMKEHUSI TPYHTA

OlLieHEeHBI TTapaMeTpPbI CLIEHAPHOT'0 3eMIICTPSICCHHS JUTsl IETEPMHHUCTHYECKOH OLEHKH CeHCMHUYECKO OITacHOCTH B T'. MockBe. MaKkCHMaIIbHBIH ceif cMudeckuii 3 GexT Ha TeppuTopur I. MOCKBbBI
OKHIACTCS OT 04aroB KPYMHBIX BOCTOYHO-KAapHATCKUX 3eMIIeTpsiceHuit (13 30HbI Bpanua) Ha ray6unax 80—150 kM. OneHka napamMeTpoB kosneGaHuil Mpu npeaebHo CHilbHbIX (Mw = 8)
3eMJICTPSICCHHSIX BBINOJIIHEHA ITyTeM SKCTPATIOJISLMH XapaKTePUCTUK KONeOaHMi M0I00HBIX 3eMIICTPSICEHHIT yMEPEHHOI MarHUTY/Ibl, 3alIMCAHHBIX ceficMocTaHiuei Mocksa. J{ist cieHapHOro
3eMJICTPSCEHHUS U JUIS TPyHTa cT. MOCKBa MOCTPOEHBI CpeHHe CreKTPpbl DPypbe 1 CHEeKTPhI peakiuu (Ipu S5 %-HOM 3aTyXaHHH) KoJeOaHNi MOBEPXHOCTH TPYHTA, OLEHEHB MAKCUMAJIbHBIE YCKOPEHHS 1
CKOPOCTH, OCTPOEHA CEPHsi MOJIEIIBHBIX CHHTETHYECKHX aKCeIepOrpaMM.

KinioueBble €J10Ba: CIIEHAPHOE 3eMIICTPACEHUE, SKCTPAOIALHMS, CeKTp Pypbe, CIIEKTpP peaKui, MAKCUMAaJIbHbIE YCKOPEHHs, METO SMIUpHUecKHX (yHKiwmii I'puHa, MOIeIbHbIE ABHKEHHS TPYHTA.

10.I1. HA3APOB, a.1.H., npo¢., H.A. IIOIOB, k.1.1., U.B. JEBEJIEBA, k.1.H. (I IHUUCK um.B.A.Kyuepenko)

CTAHJIAPT OPTAHUABALIMH ®T'YIT «<HHI « CTPOUTEJBCTBO» CTO 36554501-015-2008 «<HATPY3KH W BO3JIEMCTBHS»...73

Tlepecmorpe psiy pasnenos u nonoxenuit CHull 2.01.07-85* «Harpysku u Bo3/eHCTBHUs», KOTOPBIC COITIACOBAHBI C COOTBETCTBYIOIIMMHU MOAXO0AMH M METOJMKaMH EBpokoza u Apyrux 3apy0esKHbIX
HOpM. Ha ero ocHoBe ¢ yueTOM BHECEHHBIX B HETO M3MEHEHHI U JJOMOJHEHHUH pa3paboTaH U BBe/ieH B AeiicTBue ogHonMeHHbIH Ctanaapt oprann3anuu CTO 365545-015-2008. OCHOBHBIE MOTOKEHHS
JIOKyMEHTa, CBS3aHHBIC C YKa3aHHBIMH JIOTIOJHCHHUSIMH M IIOTIPaBKaMH, [IPECTABICHBI B HACTOSAIICH CTaThe.

KiioueBble cj10Ba: HArpy3Ka, BO3ICHCTBIE, HOPMATHBHOE 3HAYCHHE, PACUETHOE 3HAUCHHUE, COYETAHHS HATPY30K, KOO(D(HULMEHT HAI)KHOCTH 110 HATPY3KE, BEC CHErOBOTO OKPOBA, BETPOBOE JIABJICHHE.

ABSTRACTS



UDC 624.046. Nazarov Yu.P., Gorodetskiy A.S., Simbirkin V.N. ABOUT A PROBLEM OF SURVIVABILITY SUPPORT OF BUILDING STRUCTURES SUBJECTED TO EMERGENCY ACTIONS
The paper deals with the problem of survivability support of building structures in the process of buildings design taking account of emergency actions and situations. Approaches used in a practice to
prevent progressive damage of bearing structures of buildings are presented. The paper considers a method of structures strength calculation taking account of emergency actions. The method is based on
designing of a multiphase loading process of structures taking account of construction diagram change and geometric and physical nonlinearity effects.

Key words: building structure, survivability, emergency action, progressive damage, nonlinear calculation

UDC 624.04.074.0.V.Bajdin,S.M.Shapovalov,A.V.Shevchenko.PRECAST AND CAST3IN3SITU CONSTRUCTIONS CALCULATION USING VARIATIONAL METHOD AND INTEGRAL
MODULE OF DEFORMATION

The paper considers mode of deformation of precast and cast-in-situ construction by example of the composite shank on the basis of variational method in the form of movements. A physical nonlinearity
is estimated by integral module of deformation.

Key words: precast and cast3in3situ constructions, variational method, integral module of deformation

UDC 624.012:624.07. Marutyan A.S., Pavlenko Yu.l. CROSS SYSTEMS APPROXIMATE ANALYSIS UNDER STATISTICAL ACTIONS

The paper considers practical method for the approximate analysis of cross systems undergone statistical actions in a plan of square and similar to that form. The paper gives the analysis example with
estimation of it’s error degree and collation with results of numerical and experimental researches on the full-scale test of the experimental-industrial sample of the cover block.

Key words: cross system, cover block, module, cross steel truss, approximate analysis, statistical actions, deflection, forces

UDC 629.12.01:529.3. Rodionov A.A., Tszyun Go. EMERGENCY BREAK RESEARCH FOR SHORT STEAL BEAM

This paper considers problems of the ultimate strength determination for short I3shaped beams. Shear deformations have a basic effect on beam’s ultimate strength. The analytical method of the limit
equilibrium theory and the numerical finite element method were applied in research. The paper examined the effect of dynamic condition loading on calculations results. Recommendations for
calculations in the real time of structures design are given.

Key words: short beam, ultimate strength, limit equilibrium theory, finite element method, shear deformation.

UDC 624.073.042. Nesterov 1.V. SYSTEM DESIGN TECHNIQUE OF THE AUTOMATED ANALYSIS OF VERTICAL SHAFTS

The article is devoted to questions of numerical realization of a problem for mode of deformation determination of a shaft shear at any depth. The article describes the technique of construction of
calculating model on the basis of a finite element method and the software complex which realizes the developed technique.

Key words: shaft, mode of deformation

UDC 624.074. Nurimbetov A.U. TWISTING TASK SOLUTION FOR STRATIFIED ANISOTROPIC BARS WITH ARBITRARY SECTION BY FINITE ELEMENT METHOD FEM

The paper considers a method for twisting task solution for stratified anisotropic bars with arbitrary section by finite element method FEM. The task is examined for twisting of stratified anisotropic bars
with rectangular, diamond section and compressor pallet section. The paper contains researches of movements repartition in section and stiffness determination results in the process of bars twisting with
rectangular, diamond section and compressor pallet section. Key words: stratified anisotropic bars, twisting task

UDC 624.073. Koreneva E.B. SELF-INDUCED VIBRATIONS PROBLEM WITH m >2 NODAL DIAMETERS OF SPHERICAL PLATES WITH VARIABLE THICKNESS

The paper shows self3induced vibrations problems solution with m > 2 nodal diameters of orthotropic and isotropic spherical plates with the thickness varying along the radius according to parabolic law.
The results are given in the closed species.

Key words: spherical plates with variable thickness, self-induced vibrations

UDC 550.34.01. Gusev A.A., Pavlenko O.V. SCENARIO EARTHQUAKE FOR SEISMIC LOAD ESTIMATION IN MOSCOW: CHARACTERISTICS AND MODEL MOVEMENTS OF SUBSURFACE
Characteristics of a scenario earthquake are estimated for the deterministic access of seismic hazard in Moscow. The maximum seismic effect in Moscow is expected from large Eastern Carpathians
earthquakes sources (from Vranch zone), at a depth of 80—150 km. The estimate of vacillations characteristics during the largest (Mw = 8) earthquakes is obtained by extrapolation of vacillations
parameters of similar earthquakes of medium magnitude recorded “Moscow” seismic station. Average Fourier spectrums and reaction spectrums (5% damping) of subsurface vacillations are drafted, peak
accelerations and velocities are estimated, and a series of model synthetic accelerograms are drafted for the scenario earthquake and “Moscow” seismic station subsurface.

Key words: scenario earthquake, extrapolation, Fourier spectrum, reaction spectrum, peak accelerations, synthetic accelerogram

N 53a 2009rox

K 100-netuto A.®d. CmupHoBa .2

Pacuernl Ha NPOYHOCTH

Baiiqnn O.B., lllanosanos C.M., IlleBuenko A.B. Vuer temnepaTypHbIX AedOpManuii Ipy pacyeTe 3aMKHYTBIX LIHIHHAPHIECKUX 000JI0UEK BAPHALIMOHHBIM METOIOM...6
Beassnkun M.U. Ananus nedopmupoBanus nephopupoBaHHbIX CTepxkKHEN...10

Bouaapenko B.M. Koppo3noHHbIe TIOBPEKIEHUS KaK IPUYHHA JJABUHHOTO Pa3pyLICHNUS jKele300eTOHHBIX KOHCTPYKIMIA... 13

Kouranos FO.A. Pacuer KpyriibIX IIIMT Ha AefiCTBHE COCPEJOTOUESHHBIX CHII © MOMEHTOB...18

HexpanoB A.K. TexHoJIOrH4ecKHe TPUEMBI MOBBIIICHHS Pecypca MOAKPAHOBBIX 6aJIOK ¢ TSIKENIBIM PEKMMOM paboThl MOCTOBBIX KpaHOB 8K, 7K...29
Hexnanos K.K., Kynnukun I1.B., Hexxnanos A.K. O n0BbIlIeHHH 9KOHOMHYHOCTH KapKaCOB IPOMBIIUICHHBIX 31aHHIA...32

Meuopckas C.A., Akpun B.A., Xomsxk B.II. 3a1aya KOHTaKTHOTO B3aNMOJICHCTBHS QYHIAMEHTHOH IUINTHI M HECYIIEH CTEHBI MHOTO3TaXHOT0 3/]aHus...35
Junamuyeckne pacuersl

Byabiues I'.I'. JlunaMika MHOKECTBEHHOTO paspyLIeHHs MI0CKOAe(HOPMUPOBAHHOTO CTEPIKHS C AUCIOKALUeH...42

Pacuerbl Ha HAJIEKHOCTD

Y1kuu B.C., I'anaea H.JI. Pacuer HazgexnocTH 6anku ¢ ruOKON CTEHKOMH IO KPUTEPHIO IPOYHOCTH MOsica MPU OrPaHHYeHHON HH(OPMaLNK Ha CTaAnK SKCIUTyaTanuu...48
CeiicMuyeckne pacuersl

Kyp6aukunii E.H. CniekTpbl MakCHMaJbHbIX Peakiii (OTKIMKOB) KOHCTPYKIMI HA CEUCMUYECKHE BO3CHCTBHS...53

Tanuu A.I'. CeilicMuueckasi peakius KOMILIEKca 3aHHI C y4eTOM HX B3aUMOJEHCTBHS Yepe3 TPYHT: PUMep pacyeTa JuIs 3ariyOneHHbIX QYHIaMEeHTOB... 59
PacueTnl Ha VCTOIYNBOCTD

Jepessinkun 1I.B., CiinBkep B.A. O 1Byx MOZEIISIX CTEPIKHS C y4eToM JiehopMaliuil CIIBUra B 3a1a4ax YCTOHUMBOCTH PaBHOBECHS...65

Tapa6pun I'.'T. YcToW4HBOCTb CTEPIKHEBOTO KOHYCA K MPOLIEIKHBAHHIO...70

Teopusi onTuMH3aANMHT

Jlextsipb A.C. HeperynsipHble KOHCTPYKIIHH U LIe/IecO00pa3HOCTh yHUHUKALMH... 74

Iepconanuu. Iennaguio Tumodeesnuy Tapabpuny — 75 ner...78

Tamstu H.H. JleonTsena...80

0.B. BAUJIUH, k.T.H., C.M. [HATIOBAJIOB, k.T.H., A.B. IIEBYEHKO, k.T.1. (Besropockuii rocy1apeTBeHAbIil TexHoornecKkuii ynusepcutet nm.B.I.IllyxoBa)

YYET TEMITEPATYPHBIX JE®OPMALMI [P PACYETE 3AMKHY ThIX HMJIMHIPUYECKHX OBOJIOYEK BAPUALIMOHHBIM METOJIOM

B paboTe onuchIBaeTCs MPUMEHEHHUE BapHALMOHHOTO METO/a B hopMe MepeMeleHH it IIPH pacueTe 3aMKHYTBIX IMIIMHAPUYECKHX 000JI04EK C YYETOM TeMIIepaTypHBIX Ae(opMartHii.
KioueBble c/10Ba: BapHalMOHHBIA METOJI, TeMIepaTypHble AedopMaruu.

M.U. BEJISIHKHH, a.1.H. (Cudupckas rocyjapcTBeHHAsi aBTOMOOHIIBLHO-10POKHAsE akaeMusi, I.OMcK)

AHAJIA3 TEGOPMHUPOBAHMS MEP®OPUPOBAHHBIX CTEPKHEN

Hccnenyercs miockoe neopMUpOBaHKE MPSIMbIX IEpHOPUPOBAHHBIX CTEPIKHEN MPH CKATHU. B pe3ynbrare Ul pacCMaTpUBacMbIX BApUAHTOB 1ep HOPHPOBAHUS ONPEACISIOTCS 001acTH
YCTOWYMBBIX PABHOBECHBIX COCTOSIHHIA, 00J1aCTH KaTacTpod, IMHUHM KPUTHUECKHX COCTOSIHHIA, pa3ensroiiue 9Tu obaacti. Bo Bcex BapuaHTaX ONMpeeNsioTCs TakKe IMHUH YCTOYNBBIX
paBHOBECHIA, COOTBETCTBYIOILME 33 JaBAEMbIM BHEIIIHUM Harpy3kam.

KuroueBble ciioBa: nedopmuposanue, nepopupoBaHHbIi CTepKEHb, TMHUH KPUTHYECKUX COCTOSHMUIL, 001aCTh YyCTOWYMBBIX PAaBHOBECHH, 001aCTh KaTacTpod.

B.M. BOHJIAPEHKO, i.1.H., npod., akazemuk PAACH (MockoBckasi rocyJapcTBeHHAsi aKa/leMHsi KOMMYHAJIBHOI'O X035/iCTBA M CTPOMTEIBCTBA)

KOPPO3MOHHBIE MOBPEXKIEHUS KAK IIPUUYNHA JJABUHHOTI'O PA3PYIIEHUS )KEJE30BETOHHBIX KOHCTPYKIIUI

B 3aBHCHMOCTH OT YPOBHSI JSHCTBYIOIMX HATPY30K U CTEIIEHN KOPPO3HOHHOTO MOBPEXACHUS OeTOHA (GOPMYIMPYIOTCS YCIOBHUS M IPEATAraeTcsi MaTeMaTHYEeCKOE OMUCAaHUE TIepexo/a
CHJIOBOTO COMPOTHUBIICHHS XKEJIE300€TOHHBIX KOHCTPYKIMII H3 YCTOIYNBOrO COCTOSIHHS B HEYCTOIIMBOE.

KiroueBble c/10Ba: %eie300eTOHHbIE KOHCTPYKIIMHU, KOPPO3HOHHOE MOBPEXKICHNE, JIABUHHOE JIe(OPMUPOBAHHE.

10.A. KOJITAHOB, ra. koncTpykTop (ITpoeKTHO-H3BICKATeILCKHIA HHCTUTYT, I'. ToJabsATTH)

PACYET KPYIJIBIX ILJTAT HA JEUCTBUE COCPEJOTOYEHHBIX CAUJI U MOMEHTOB

Paccmorpena nzrnbaemast Kpyriiast IJIaCTHHA, 3arpy’KEHHast IPOM3BOJILHOW CaMOypaBHOBEILICHHOH CHCTEMOM COCPEJOTOYCHHBIX CHII 1 MOMEHTOB. Ha ocHOBe 00IIuX perieHunit ais
MHOT'OCBSI3HBIX IUTACTHH C IPUMEHEHNEM MHTErpasioB Thia Koy nomydens! GopMysibl 11t onpeieNieHUst KOMIIOHEHTOB HAIPSDKEHHOTO COCTOSIHUS U iepopMariyii B o01IeM cirydae
TIPUIOKEHHS COCPEAOTOYCHHBIX CHII 1 MOMEHTOB. [IpHBeJIeH YCIIeHHBIN IPUMEp pacyeTa.

KitioueBble ¢/10Ba: Kpyrias [IACTHHA, HATIPSDKCHHOE COCTOSIHUE, COCPEIOTOYCHHBIC CHIIBL

A.K. HEXXKJAHOB, un:k. (IleH3eHCKHI Trocy1apcTBEHHbIH YHHBEPCUTET AaDXUTEKTYPbI U CTPOUTEILCTBA)

TEXHOJIOI'MYECKHUE MPUEMBI ITIOBBIINEHUS PECYPCA ITOAKPAHOBBIX BAJIOK C TSXKEJIBIM PEXKUMOM PABOTBI MOCTOBBIX KPAHOB 8K, 7K
PaccmarpuBaroTcs mpo06IeMbl HEJOCTATOYHOCTH Pecypea MOAKPAHOBBIX 0aIOK C THKEIBIM PEKHMOM paboTsl KpaHoB. Ha ocHOBe paHee IPOBEACHHBIX HCCICI0BAHHIN JAIOTCS
PEKOMEH/IAIMH 110 TOBBIICHHIO BEIHOCIHBOCTH, HCKIIFOYEHHUIO IPUYKH, CHIDKAIOIINX PECYPC HOAPEIbCOBOM 30HBI CTCHOK MOAKPAHOBBIX 0AJIOK, OMHCHIBAIOTCS IIPUEMBI, TO3BOJISIOLIIE
YBEJIMYUTH pecypc Oaaok ¢ OAHOBPEMEHHBIM YBEJIHICHUEM TEXHOIOTHYHOCTH X H3TOTOBJICHHSI.

KiioueBble ¢j10Ba: pecypc MOJKPAHOBBIX OANOK, HCKIIOYCHHE TPEIMH, TEXHOJIOTHYHOCTh H3TOTOBJICHHUSL.

K.K. HEXXJAHOB, a.1.H., npod., II.B. KYHUYKHH, un:k., A.K. HEXKJTAHOB, unxk. (IleH3enckuii rocy1apcTBeHHbI YHHBEPCHTET AaPXUTEKTYPhl H CTPOUTEILCTBA)
O MOBBIMEHUYA SKOHOMUYHOCTH KAPKACOB ITPOMBINLIEHHBIX 3[IAHUI



Paccmorpena npo6iieMa MoBbILEHNS I0ITOBEYHOCTH, HAJIKHOCTH KOHCTPYKIHH METaNIMYECKHX KapKacoB, CHA0KEHHBIX MOCTOBBIMHM KPaHAMM MIPOM3BOICTBEHHBIX 3/IaHUH, ¥ YIIPaBJICHUS
HX HalpspKeHHO-1e(hOPMUPOBAHHBIM cocTOsHUEM. bblta npeiokena HoBast 3 peKTHBHAs KOHCTPYKLHS PaMbl, pa3pabOTaHbl HOBBIC Y3/I0BbIE COSAHHEHHS, C TIOMOILBIO KOTOPBIX ObLIa
3HAUHUTEIIBHO TOBBIIICHA HAJIEKHOCTh KOHCTPYKIIHIT KapKacOB POM3BOJCTBEHHbIX 3/[aHUI 6€3 yBEIHYCHHS MaTEPUATOEMKOCTH.

KimioueBble €/10Ba: 101TOBEYHOCTD, HAJICKHOCTh, MATEPHATIOEMKOCTh, PABHOHA/ICKHOCTh, KapKac, KOJIOHHA, paMa, PEMOHTOIIPHIOIHOCTb, KPaH, T0JKpaHoBast Oajka, GyHIaMEHT MaKpOpEryJjsTop.

C. A. IEYOPCKAHSI, Bea. unk. (Mockopeknii puanan Thornton—Tomasetti, NY, CIIIA), B.A. UKPUH, k.T.H., npod., B.Il. XOMSIK, unx. FOYpI'Y, Yensounck)

3AJJAYA KOHTAKTHOI'O BSAI/IMO)Z[EﬁCTBHﬂ (DYH,Z[AMEHTHOﬁ NJIUTBI U HECY[IIEFI CTEHBI MHOT'O9TAXHOTI' O 3IAHUS

TIpencrasieH aHaMTHYECKUI TIOIXOJ] K PEIICHUIO KOHTAKTHOW 3a]ja4M «HECyIas CTeHa MHOTOITaXHOT'0 31aHus — pyHIaMEHTHAs TUTUTA Ha YIPYroM OCHOBaHHM». Pa3paboTanHas Mozeins
YUYUTBIBACT MMOJATIIMBOCTH CTEHBI B CBOCH IIOCKOCTH, a TAK)Ke OCOOCHHOCTH ee IeopMUpOBaHHUS B MECTaxX Iepe/iadn 3HAYUTEIbHBIX HATPY30K 110 MaJIbIM IUTOMIaAKaM. 3a/iada perranach B
JIMHEHHOM IOCTaHOBKE.

KiroueBble cjioBa: (byH):[aMCHTHaﬂ IUINTa, YIIPYroe OCHOBAaHUE, HECYIIAask CTCHA, MHOTOJTAXXHBIC 31aHNsA, KOHTAKTHas 3a/la4ya, KOHTaAKTHAasA MOAATIINBOCTE CTEHBI.

I'.I'. BYJIBIYEB, a.¢us.mart. nayk, npog. (MUPIA, r. MockBa)

JAHAMHUKA MHOKECTBEHHOT O PA3PYIIEHUSA MJIOCKOAE®OPMUPOBAHHOI'O CTEPKHS C TUCAOKAIMENA

B nacrosimieit pabote mpoBOAUTCS UCCIESA0BAHIE MPOLECCa PA3pyLICHHsI TOHKOTO IITOCKOAe)OPMHUPOBAHHOTO CTEPIKHS KBaPATHOTO CEUCHHSI, COACPIKAIIIETO B LIEHTPE KPACBYIO
JHUCIIOKAIUIO. KioueBsle ciioBa: HHOCKOI{CqJOpMHpOBaHHOFO CTEPXKHA KBaAPaTHOT'O CEUYCHUS, TUCIOKaHs.

B.C. YTKHUH, a.1.1.., npod, H.JI. TAJIAEBA, un:k. (Bos1oroackuii rocy1apcTBeHHbIH TeXHHYeCKHIl YHHBEPCHTET)

PACYET HAJIEXKHOCTH BAJIKM C TUBKOW CTEHKOM IO KPUTEPUIO ITIPOYHOCTH IOSICA TP OTPAHUYEHHOW MH®OPMALMU HA CTAJIMA SKCILUTYATALIUMA
TIpuBeieHa MeTOMKA pacyeTa HaJAeKHOCTH OANKK ¢ THOKOH CTEHKO# 10 KPUTEPHUIO IIPOYHOCTH 10sica GaIKu Il CUTYalli, B KOTOPOH MaTeMaTHYeCKast MOAEIb IPEICIBHOTO COCTOSHUS
OZIHOBPEMEHHO COJCP)KHUT CIIydaiHbIe BEIMYMHBI B TGPMHUHAX TEOPUH BEPOSITHOCTEH M HEYETKHE IIEPEMEHHBIC B TEPMHUHAX TCOPHHU BO3MOXKHOCTEH. KOMOMHUPOBaHHEM MTOOXKEHHUH U3 TOH 1
JPYToit TEOPHH yAanoch ChOopMyarpoBaTh pacyeTHbIE (POPMYJIBI AT pacyeTa HaJeKHOCTH OaJKH U MOMydEeHHE 3HAYCHHUH HAIeKHOCTH B MHTEPBAILHOM BHE. Pe3ybTaTsl pacyeToB
HaJI©KHOCTH MTO3BOJISIIOT OLEHUTH YPOBEHb GE30MIACHOCTH AKCIUTyaTalK GajIKu [0 OJHOMY U3 KPHTECPHUEB.

KuroueBbie ciioBa: rudkas CTCHKa, KpI/ITCpI/Iﬁ TIIPOYHOCTH IosCA.

E.H. KYPBAIIKHM, 1.1.1., npod.(MockoBcKuUii rocy1apcTBeHHbII YHHBEPCUTET MyTeii CooBmenHst)
CHEKTPbI MAKCUMAJIBHBIX PEAKIIUI (OTKJIAKOB) KOHCTPYKIUI HA CEICMUYECKHE BO3JIEVICTBUSA
PacmoTpeHsl ciekTpbl MaKCUMalIbHBIX PEeaKInil KOHCTPYKIUH Ha ceficMudecKkHe Bo3/ielicTBus. KiroueBble ciioBa: celicMU4ecKue BO3ACHCTBYS.

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

CEMCMUAYECKASI PEAKIASI KOMILTEKCA 3JIAHUA C YYETOM UX B3AUMOJIEVCTBUSI YEPE3 T'PYHT: IPUMEP PACUETA JJISI 3ATJIYBJIEHHBIX ®YHIAMEHTOB
VIMmefaHCHBIN MOIXO0/ ¢ MAaTPHIIAMH THHAMHUYCCKOI HHEPIIHH, METOMKA KOTOPOTO sl KOMILIEKCa COOPYKCHHUI Ha 00IIeM OCHOBAaHNH M3JI0)KEHA aBTOPOM PaHee, PEalH30BaH IIPU pacuere
JIBYX PACIIOJIOKEHHBIX PSIIOM 3/1aHuil. B oTinuue ot npeapiaymieii myoankaiuu, GpyHIaMeHTbI IPHHSTH 3artyoneHHbIMEA. CBOICTBA BEPXHHX CTPOCHMUIT OMUCHIBAIOTCS] MATPULIAMI
JIMHAMUYECKOH MHEpIuH. Pacuer mpoBoANTCS B 9aCTOTHOM JIMANa30HE ¢ MMOMOIIBIO porpaMmbel SASSI.

KurroueBble cjioBa: ceiicMudeckas peakuus, 3ariy0OieHHble (pyHIaMEHThI.

J.B. IEPEBAHKUWH, un:xk., B.U. CIUBKEP, jn.1.1., npod. (F'nnpocrpoiimoct, r. Cankr-Ilerepoypr)

O IBYX MOJEJISAAX CTEPKHSI C YYETOM JEDGOPMAIIMM CIBUTA B 3ATAYAX YCTOMUYMBOCTHA PABHOBECHSI

TIpuBOAMTCS COMOCTABUTEINIBHBINA aHAIN3 ABYX MOJeNeil cTepikHel ¢ ydeToM aedopmannii casura —mojeis Komoyeka u Moaens TuMoreHko. BeisicHsieTcs, uTo oiHa u3 Mozeneit (Mozens
Konoymieka) npuBoauT K GpU3MUECKH HEKOPPEKTHBIM PE3YJIbTaTaM B 33/[a4aX YCTOMYMBOCTH paBHOBECUs. B yacTHOCTH, 11 9TOH Mo/l 0OHAPYKUBAETCS HEYCTOHYMBOCTh PABHOBECHUS
NIPY PACTSHKEHUU CTEPIKHs, B TOM YHCIIE M IIPU KOHCEPBATUBHOM Harpy)KE€HUH.

Kuarwuessble ciioBa: MOJCITH CTep)KHCﬁ, ,:[et.bopMaLm;{ caBura, yCTOﬁ‘ll/lBOCTb paBHOBECHS.

I'.'T. TAPABPHUH, n.1.H., npod. (Boirorpajackuii rocyiapcTBeHHbI TeXHHYeCKHii YHHBEPCUTET)

VYCTOMYHUBOCTH CTEPKHEBOT'O KOHYCA K IMPOIIEJKHUBAHHAIO...70

YceueHHBIiT KpyroBoit KOHyc, 00pa3yroliue KOTOpOro HpeACTaBIsIoT cOO0H paBHOMEPHO pacIipe/IeIeHHbIN JUCKPETHbIH HA00p yHPYTHX CTepKHEH, BEpXHUMU KOHIIAMHU CTEpIKHEH
LIAPHUPHO MPHUKPEILIEH K KParo aOCOIIOTHO JKECTKOI0 KPYIJI0ro Jucka. HiskHue KOHIbI cTepikHell KoHyca IapHUPHO IPUKPEILIEHb] K KPAro KPYIJI0ro OTBEPCTHs B OECKOHEYHO OO0MbLIOH
YHpYroit iacTuHe. TU KPeIUIeH!s HMEIOT PaJuallbHO MOIBUKHBIE OIOPBI, MCKIIIOYAIOIIHE H3rU0 IJIaCTUHBI OT HArPY30K Ha KOHYC. Peliena 3aa4a 0 MUHUMAIbHOM 3HaYEHUU
CKUMAIOILEN CUIIBL, IPUBOJANIEN K HPOILEIKUBAHUIO.

Kuarwuessble ciioBa: CTep)KHeBOﬁ KOHYC, IIPOIICIIKUBAHUE, yCTOﬁ‘IMBOCTB.

A.C. JEXTSAPBD, a.1.H., npo¢. (HaumoHanbHbIi TpancnopTHIi yHupepeurteT r.Kues, Ykpanna)

HEPET'YJIAPHBIE KOHCTPYKIMHU U HEJECOOBPAZHOCTb YHU®PHUKALIUUN...74

Ecnu ycrnoBust npoeKTHpoBaHus JOIMyCKAIOT BBIOOP TOYEK ONMUPAHUS U €CIIM CTOMMOCTH OIOPHI HE 3aBUCHT OT €€ MOJIOKEHUS, TO 3a CUET Pall OHAIBHOTO Pa3MEIICHUS OTIOP MOXKHO
MOy4nTh GONbIIHNi 9 dEKT, 4eM OT APYruX CHoco0OB ONTHMH3ALKHU. B cTaTthe Ha MpUMepe HEPAaBHOMEPHO HArPY)KEHHBIX OaJIOK IOTyYEHbI KOJIHYECTBEHHbIC OLCHKH TaKOW ONTHMHU3ALIMI
¥ [OKA3aHO, YTO yHU(HUKALHS HEPABHOMEPHO HArPYKEHHBIX KOHCTPYKILIMH MOXKET OKa3aThCsl HEOMPABIAHHOM.

KioueBble ¢10Ba: n3rubaeMble KOHCTPYKIMH, HEPAaBHOMEPHAsl Harpy3Ka, pa3MeIeHue o1op.

ABSTRACTS

UDC 624.074.4. M.1. Belyankin. ANALYSIS OF STRAINING OF PERFORATED BARS

The paper considers plane compression straining of straight perforated bars. Following parameters are estimated for considering variants of perforation: stable equilibriums areas; casualties areas; critical
states lines dividing these areas; stable equilibriums lines satisfying stated external loads.

Key words: straining, perforated bar, critical states lines, stable equilibriums area, casualties area

UDC 624.041.4; 624.072.2. V.M. Bondarenko. CORROSIVE DAMAGES AS THE CAUSE OF AVALANCHE DESTRUCTION OF REINFORCED CONCRETE STRUCTURES
The article contains mathematical description of the transition of a power resistance of reinforced concrete structures from stable state to unstable. Conditions of description depend on loads level and
extent of corrosive damage of concrete. Key words: reinforced concrete structures, corrosive damage, avalanche destruction

UDC 624.073.Yu.A. Kolganov. CALCULATION OF SPHERICAL PLATES SUBJECTED TO ACTION OF CONCENTRATED FORCES AND MOMENTS

The paper considers bent spherical plate loaded arbitrary self-balancing system of concentrated forces and moments. Literary sources mentioned in the paper contain solutions for particular cases of
application of loads. Formulas are created on the basis of general solutions for multiply connected plates using Cauchy type integrals. Formulas allow determining stress condition components and
deformations in the general case of concentrated forces and moments application. The paper gives the numerical example of calculation.

Key words: spherical plates, concentrated forces and moments

UDC 624.014.2.072.23.046.5(043.3). A.K. Nejdanov. WORKING METHODS FOR RESOURCE INCREASE OF CRANE GIRDERS OF OVERHEAD CRANES 8 K, 7K WITH HEAVY DUTY

The article considers problems of resource weakness of crane girders with cranes heavy duty. The article gives recommendations, obtained on basis of previous researches, to increase persistence and
eliminate causes reducing resource of walls of crane girders situated under railing zone. The article also describes methods allowing to increase resource of girders and simultaneously to increase a
manufacturability of their production. Key words: resource of crane girders, cracks elimination, production manufacturability

UDC 624.074.4. S.A. Pechorskaya, V.A. Ikrin, V.P. Khomyak. CONTACT INTERACTION OF MAT SLAB AND STRUCTURAL WALL OF MULTISTORY BUILDING

Paper presents analytical approach to the problem of contact interaction between structural wall of multistory buildings and underlying mat slab on elastic foundation. Considerations are given to in-plane
wall stiffness analysis, as well as special stress-strain state of mat contact zones where loads of significant magnitude are being transferred into the mat through small areas. The presented approach is
limited to linear problem. Key words: contact interaction, mat slab, structural wall, multistory building

UDC 539.3. G.G.Bulychev. DYNAMICS OF MULTIPLE FRACTURE OF A PLANE DEFORMED ROD WITH A DISLOCATION

The article contains results of numerical simulation of multiple fracture dynamics of the pin-type isotropic elastoplastic rod with a square section and the edge dislocation in the centre, subjected to
symmetric tensile loads. It is shown that the chosen model and a method correctly describe hardening and softening of the rod with the dislocation. Low limits of breaking loads are determined depending
on value of a dislocation and Poisson’s ratio. Key words: dynamics, multiple fracture, dislocations.

UDC 624.046.5. V.S.Utkin, N.L.Galaeva. CALCULATION OF A BEAM RELIABILITY WITH A FLEXIBLE WALL USING STRENGTH CONDITION OF A CHORD AT THE LIMITED
INFORMATION AT THE OPERATION STAGE

The paper considers method of calculation of the beam reliability with a flexible wall using strength condition of the beam chord for the case when mathematical model of limiting state contains both
random variables in terms of probability theory and fuzzy variables in terms of capability theory. The combining of propositions from these two theories makes it possible to formulate design formulas
for the calculation of the beam reliability and to obtain reliability values in an interval form. Results of reliability calculations allow estimating safety level of beam operation using one of criteria.

Key words: beam reliability, flexible wall, strength condition of a chord

UDC 624.042.7;699.841. E.N. Kurbatskij.AN EFFECT OF SEISMIC LOADS ON SPECTRUMS OF MAXIMAL REACTIONS (RESPONSES) OF STRUCTURES

Spectrums of reactions (responses) are one of the most important, helpful and widely used concept in a theory and a practice of calculations of seismic stability of structures. Now this concept, suggested
80 years ago, is used in all foreign normative documents and manuals for calculation of seismic stability of structures.

Key words: seismic loads, structural maximal reactions

UDC 699.841:624.042.7. A.G. Tyapin.SEISMIC REACTION OF GROUP OF BUILDINGS CONSIDERING THEIR INTERACTION THROUGH THE SOIL: THE EXAMPLE OF THE
CALCULATION FOR BURIED FOUNDATIONS



An impedance approach with dynamic inertia matrixes is realized for the calculation of two placed side-by-side buildings. The approach based on the method stated by author earlier. All foundations are
buried. Properties of superstructures are described by dynamic inertia matrixes. The calculation is performed in the frequency range using SASSI programme.
Key words: seismic reaction, buildings, interaction through the soil, buried foundations

UDC 624.046.3. D.V. Derevyankina, V.B. Slivker. TWO MODELS OF ROD IN PROBLEMS OF STABILITY OF EQUILIBRIUM CONSIDERING SHEAR DEFORMATIONS

The article considers a comparative analysis of two models of rods: the Koloushek’s model and Timoshenko’s model, considering shear deformations. It is found out that one of the models (Koloushek’s
model) gives physically incorrect results in problems of stability of equilibrium. Particularly this model has instability of equilibrium in the rod tension, including those in conservative loading.

Key words: two models of rod, stability of equilibrium, shear deformations

UDC 642.04. A.S. Dekhtyar. IRREGULAR STRUCTURES AND EXPEDIENCE OF UNIFICATION

If design conditions allow choosing points of support and if cost of support does not depend on it’s position it will be possible to obtain a bigger effect than using other methods of optimization by the
rational placing of supports. The article contains quantitative assessments of such standardization obtained from samples of nonuniform loaded beams. It is shown that unification of nonuniform loaded
structures can be unreasonable. Key words: bending structures, nonuniform loading, support placing, unification
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AJL BAJIYIIKHWH, k.T1.H. (SIpociiaBckuii rocy/1apcTBeHHbIH TeXHHYECKHi yHUBEPCHTET)

OCOBEHHOCTH PACUYETA MPOI'MBOB KEJIE3BOBETOHHBIX 2JIEMEHTOB C YYETOM NAPAMETPOB JTUCKPETHOI'O TPEHIMHOOBPA3OBAHHUSA

Ipouecc nedpopmupoBanus xeyne300€TOHHOIO H3ruGAEMOro dJIeMEHTa OIUCHIBAETCS MOJIE/IBIO COCTABHOIO CTEPIKHS, HMEIOLIEro a0COIOTHO JKECTKHE MOIE PeYHbIE CBA3H H IOJAT/INBBIC CBS3U C/IBUTA,
MOJICTIUPYIOIIHE 30Hy KOHTAKTa MEX/Ly apMaTypoii 1 6eToHOM. JKecTKOCTb CLETIEHUS apMaTyphl ¢ GETOHOM MOXET MEHATHCS B IMPOKHX npenenax 0 <Gijink < co. [[7Ist onpeienenus BCcex mapaMeTpoB
HAIpsHKEeHHO-/1e(h)OPMHPOBAHHOTO COCTOSIHHS B APMUPOBAHHOM CTEPIKHE COBMECTHO C MHTErPaIbHBIMH YCIIOBHAMH PABHOBECHS B CEUCHMH 3alMCBIBAETCA cHCTeMa AU(depeHInanbHbIX yPaBHEHHUIA,
BBIPAXKAIOIIasl YCIOBUSI COBMECTHOCTH Je(hOPMHUPOBAHHS OETOHHOM M apMaTypHOI BeTBeil. PelieHne 3a1auu CTPOUTCS YUCIICHHO ¢ ucnonb3oBanneM MKP. KpaeBasi 3a1a4a Ha HaqalIbHBIX dTanax
HArpy»eHHs pelaeTcs Ha «rpyObIX ceTkax». 3aTeM pelleHUe 3a1a4M CTPOUTCS C HCHOJb30BAHUEM IMHAMHYECKH aJIAlITHBHO-TIO/IBIKHBIX CETOK. PacueT nmporun®oB ocymecTBiIseTcs ¢ HCHOIb30BAHUEM
TOJIOKEHHUIT 6J109HO# MonenH. Iyt apMHPOBAHHOTO CTEPIKHS C ANCKPETHBIMH TPELIMHAMH BBIACISETCS JJBE KOMIIOHSHTHI POruda. IIpuBeeHbI pe3yIbTaThl YUCICHHOTO TECTUPOBAHUS H3JI0KEHHBIX
METOJI0B HAECHTU(UKALIUH.

Kii04eBble €J10Ba: COCTABHOM CTEPIKEHB, JKECTKOCTD CLETUICHHS apMaTyphbl ¢ GETOHOM, JUCKPETHAsl TPELINHA, OJIOYHAst MOJIENb, COCPEAOTOYCHHAS KPHBH3HA.

B.S1. MAPKYC, kauj. Texs. Hayk (IIpoexTnas akagemust kKKAZGOR», r. Amarbr)

YCTOMYHUBOCTH COOPYKEHUI MPOTUB ONMPOKUABIBAHUS TTPU 9—10-BAJLTBHBIX 3EMJETPSICEHUSX

Ha npumepe ananun3sa ycToidnBoCTH Ha ONPOKKABIBAHUE BHICOTHOTO 3/1aHHs rOCTHHHMIIB «Ka3zaxcran» pa3pabaThiBaeTCsl METOMKA ONPEACICHUS PE3EPBOB HECYIIIEH CIOCOOHOCTH Ha
OIPOKH/IBIBAHHE 3aHUI1 C HETITyOOKNUM 3aJI0)KEHHEM (YHIAMEHTOB B 30HE HEAKTHBHOT'O TEKTOHHYECKOTO PasjioMa.

Ki1ioueBble ¢J10Ba: yCTONYHBOCTD BHICOTHBIX COOPYIKEHHUMH, YCTOHYNBOCTH HA ONPOKH/IbIBAHUE.

H.M. MEJIEXHUH, unx. (MI'CY)

CPABHEHME YMCJEHHOT'O PEIIEHUSA 3AJAYN YCTOMYABOCTH ITACTHH C PE3YJIbTATAMHU UCIIBITAHUI

Perraercs 3aqada yCTOYHBOCTH KBaAPATHOI MIACTUHBI METOLOM [OCIEIOBATEIbHBIX PA3HOCTHBIX ANMPOKCHMALIA. Pe3y/IbTaThl CPaBHUBAOTCS C JAHHBIMHU HCIIBITAHUN METATHISCKUX
miacTuH. OTMeuaeTcs OIM3KOoe COBIAICHHE PE3YJIbTaTOB.

Kuarwuessble ciioBa: yCTOﬁqMBDCTB KBa}lpaTHOﬁ TIAaCTUHBI, METO/L TTOCIIE0BATEIIBHBIX PA3HOCTHBIX aﬂHpOKCHMaHI/Iﬁ.

O.I'. YEPHBIX, k.T.H. (KpipreisHUHMIIC, r. Bumkek), A.A. 3EMJISTHCKMM, KaHA.Qpus.maT.HayK, (Kpipreiscko;Poceniicknii Capsinckuii YHuBepceuTerT, r. Bumkek)

YIIPABJISAIOIIUAE MAPAMETPbI YCTOMYUBOCTH I'MIPOCOOPY KEHUI

B cratbe npeanaraercs kimaccuueckuit Metos| ycroianBoct A.M.JIsmmyHOBa U1t pacyeTa MacCHBHBIX CTPOUTEIIBHBIX COOPYKEHHH. ABTOPHI PEIUIAraioT IBYMEPHYIO, IH(POBYIO
JIMHAMHYECKYIO MOJIEITb, KOTOPasi [IO3BOJISICT ONMUCHIBATH M IPOrHO3MPOBATH MOBEICHHE CTPOUTENBHBIX U THAPOCOOPYKEeHHIA. VICTIONb3yst KPUTEPUH COOTBETCTBHS THIIOB «OCOOBIX)» TOUYCK,
3aBUCSIINX TPAAUIIMOHHO HE TOJIBKO OT KOPHEH XapaKTePHCTHIECKOTO ypaBHEHHs, HO M OT KO3((UIIMEHTOB, IEPBOHAYAIBHO ONPEIEIISFOIINX YPaBHEHHS CTAlIMOHAPHON JUHAMUYECKON
CHCTEMBI, MOXXHO OCYIIIECTBHTH IIEPEXO0/] OT OJHOTO THIIA «OCO00i» TOYKU K APYTrOMY, 3aBUCSILIEMY OT BHEIIHET0 BO3AEHCTBHUSI H KOHCTPYKIIMOHHBIX OCOOEHHOCTEH HCCIIeyeMOro
MAacCCHBHOT'O TeJla IUNIOTHHBI THApOYy3ia. HampasiieHne nmepexo/a K Takoil «oco00i» Touke Oy/eT 3aBHCETh OT CKOPOCTHBIX PEKMMOB BOJIBI YEPE3 TEJIO TTIOTUHBI M APYTUX CHIIOBBIX
(axropoB. PaccmarpuBasi HOBYIO JTMHAMUYECKYIO CHCTEMY C YIPABJISIOMINMHU K03 GHUIMEHTaMI — HEM3BECTHBIMU [TApAMETPaMH — PEIIaeM CHCTEMY COOTBETCTBYIOIIMX HEPABEHCTB U
HaXO0JMM 00J1aCTh N3MEHEHHS YIPABIIAIOIINX 1apaMeTPOB.

KaroueBrie cJ10Ba: AuHAMUUECKas MOJIelb, YCTOHYNBOCTb T'HAPOCOOPYKEHHH, YIPABIISIOIIIE TapaMETpBI.

A.H. BUPBPAEP, a.1.H., npo¢., F0.B. CASOHOBA, nnik. (OAO «CII6AIII»)

BKJIAJI BBICILIMX MO/ B JUHAMUWYECKHI OTKJIMK KOHCTPYKLUI1 HA BBICOKOUYACTOTHBIE BO3/JEIICTBUS

PaboTa nocasiieHa aHAIM3y TOYHOCTH OIPEACNICHHS OTKJIMKA KOHCTPYKIIMK Ha AMHAMHYECKOE BO3ACHCTBHE MPH yUeTe OrpaHUYEeHHOro urcia MoA. CymecTByIomuii crocod yuera
CYMMapHOTr'0 BKJIaJ1a BBICIIMX MoJ, npemioxkennslii [11.I'. HanerBapuse, npeanasHaueH Ui CEHCMHYECKOTro BO3CHCTBHUS U MPUMEHSIETCS K MOAAM € YaCTOTaMH BBIIIE OOBIMHOTO
celicMuaeckoro auamnasona (nmpuMepHo 30 I'n). OxHako npu MPOEKTHPOBAHUU aTOMHBIX YJIEKTPOCTAHIMI HEOOXO0AMMO YUUTHIBATh 00JIee BHICOKOYaCTOTHBIC TMHAMUYECKHE BO3JICHCTBUS
(ynmap camorsiera, BO3IyIIHAs yapHas BOJIHA), KOTOpbIe copepkar yactorsl 10 200 ' u 6onee. B pabote nokaszaHo, 4To criocod, aHamornyHbli npeioxkenHomy 1.IN. HanerBapunze,
MPUMEHHUM U [IPH pacyeTax Ha Takue Bo3AeicTBus. [Ipy 9TOM 4acTOThI HEYYTEHHBIX BBICIIMX COOCTBEHHBIX ()OPM MEHbIIIE HAMOONIBIINX YaCTOT B CHIEKTpe Bo3aeiicTBus. Caelianbl OLEHKH
JMana3oHa, B KOTOPOM JIKUT TOYHOE PEIIeHHE, YTO MO3BOJISIET BHIYMCIIUTD OTKIMK CHCTEMBI C 331aHHOW TOYHOCTBIO.

KiioueBsle c1oBa: HI/IHCI\/'IHO’CHCKTPB.J'IBHHZ TEOpHs, MOJBI, CIICKTPHI OTKIINUKA.

B.B. 3bLIEB, 1.1.1., npog., A.B. IUTEWH, k.1.1., H.A. TPUTOPBEB, nmx. (MI'YIIC, r. MockBsa)

PACYET KOHCTPYKIIMA HA BO3JIEMCTBHE TOPHAJIO C UCITOJb30BAHUEM MO/IEJIA BUXPSI PEHKAHA
PaccMmotpen pacuér koHCTpyKIuii Ha BO3ecTBHE TOPHAIO € UCTIOIb30BaHHeM Mojenu Buxps Penkuna.
KuoueBble cioBa: mozens Buxpst Penkuna.

10.1I1. HA3APOB, a. 1.H., npod., I''A. JUKWHUYBEJIAIIBUJIU, kaHJ. TeXH. HAYK (lJ,Hl/“ll/lCK uM. B.A. Kyuepenko)
AKTYAJIBHBIE BOITPOCBHI CTPOUTEJIbCTBA CIIOPTUBHBIX COOPYXEHHUHU B I'. COYUN
PaccMoTpeHb! akTyalibHbIE BOIPOCH! CTPOUTENBCTBA CIIOPTUBHBIX COOpYKeHHH B I.CouHn.

10.I1. HABAPOB, . T.1., npog., C.5. TYPKOBCKHM, 1.1.1., A.A. IOTOPEJBIIEB, kana. Texu. nayk ((IHUMCK um. B.A. Kyuepenko)

3®OEKTUBHOCTH HECYIIMX KJIEEHBIX JEPEBSIHHBIX KOHCTPYKIIAN B CENCMHUYECKHAX PAMOHAX CTPOUTEJBCTBA

O6ocHoBbIBaeTCst 3 (HEKTHBHOCTD KICCHBIX AepeBsHHbIX KoHCTpykiuii (KIK) s kapkacoB 3naHuil, BKiIouas G0JIbIICIPOJICTHBIE, IIPU CTPOUTENILCTBE B CCHCMHUYECKHU OIACHBIX paifoHax.
TIpuseneno cpasuenue TOIT mokpeIThii 1st Tpex ocHOBHBIX 00bekToB Onmmmmuasst 2014 r. B Coun na craauu «I1». Brarogaps crierudeckiuM cBoHCTBaM APEBECHHBI YalI0Ch CHU3UTh
croumoctsh KJIK Gosee ueM B 2 pa3a MO CPaBHEHHUIO C METAJUIOKOHCTPYKLAMH. ClienaH BBIBOZ O LIeIeCO00Pa3HOCTH paclIupeHus o0IacTu pauoHanbHoro npumenenuns KK,
Kiio4eBble ¢/10Ba: KJIGCHbIC ICPEBIHHBIC KOHCTPYKIIHH, KAPKAChl 31aHHH, CTPOUTEICTBO B CCHCMUYECKH OMACHBIX paifOHaX.

B.JL. XAP.JIAHOB,“ n.T.H., C.B. XAPJIAHOBA, unk. (Bonrl:ACY, r. Boarorpan) .
PACYET 3JAHUU HA MHOTOKOMIIOHEHTHOE CEUCMHUYECKOE BO3JIEMCTBUE



HpOCTPaHCTBCHHLIC JAVMHAMHUYCCKUE MOJCIIH pacueTa Ha celicMuYecKue BOSﬂCﬁCTBHﬂ TIpEaAnojIaralnT 3aJaHue MHOTOTOKOMIIOHEHTHOT'O CEeWCMUYECKOr0 BOS,E[GI‘/'ICTBPISL PaCCMOTpeHBI Pa3INnYHBIC METOABL
pacyera npoOCTPaHCTBCHHBIX CUCTEM Ha BO3/ICiCTBHE TPEX NOCTYNATEIBHBIX KOMIIOHCHT aKcejIeporpaMmm 30MHCTp$[CCHPlﬁ. HccnenoBana BO3MOXKHOCTh TIPUMEHCHUS CIICKTPAJIBHOIO METO/A JUIS pacyera
Ha MHOTOKOMIIOHEHTHOE BO3/ICHCTBUE. OcHoBHBIE BBIBOJBI: YUE€T TOJIBKO OHHOﬁ KOMITOHECHTHI BEACT K 3aHUKCHUIO yC]/lH]/lﬁ OT CeCMUYECKOTO BOSHeﬁCTBHﬂ; pacueT COCKTPaJIbHBIM METOJOM BO3MOXKEH.
KuroueBsbie ci1oBa: ceiicMuueckoe Bo3eiicTBre, akcelyieporpamma, MOJIQJIbHBIN aHAIN3, CHCKTpaJ'ILHLIﬁ aHaius, NpsAMOC UHTCTPUPOBAHUEC, MHOTOKOMIIOHCHTHOC HHTCTPUPOBAHUE.

SI.M. AUBEHBEPT, .1.H., npod., I''B. MAMAEBA, k.1.H. IIHUUCK um B.A. Kyuepenko)

ONPEJEJEHUE TUHAMAYECKUX XAPAKTEPUCTUK KAPKACHBIX 3JAHUM JJISI IPAKTUMECKHUX PACYETOB HA CEHCMHUYECKHE BO3JENCTBUSA
HpOaHEU'II/ISI/IpOBaHBI JAUHAMHUYCCKUEC XapaKTECPUCTUKH (HCPI/IOH OCHOBHOTO TOHB.) KapKacHBIX ZHaHHﬁ. I[ﬁHa OLICHKA BIIMSHUS pa3Mepa 30aHUs B TNIaHES (HpOTSDKCHHOCTL) W KaTeropuu rpyHTa OCHOBAaHUSA
Ha BEJIMYHMHBI TIEPHOJIA YIPYTUX KONeOaHN KapKacHBIX 31aHui. TIpe/uioxKeHbl SKCIICPUMEHTAIIBHBIC 3aBUCUMOCTH JUTS KAPKACHBIX 3aHHH C y4eTOM pa3Mepa 3[aHus B IUIaHE U KaTerOPHU IpyHTa
OCHOBAaHHS 110 CEHCMUYECKUM CBOHMCTBAM. HpOBCJ]CH aHaJIu3 MO y4€TYy BIUAHUA CEMCMHYECKUX B03L[6171CTBH171 pa3m/mH0171 WHTEHCHUBHOCTH, IPOAOJIKUTEIBHOCTH, IIOBTOPSIEMOCTH Ha BEIINUYUHY
JIMHAMHYECKHX XapaKTePUCTUK KApKACHBIX 3/IaHHi.

KiroueBble cjioBa: KapKacHBIC 3JaHNs, JUHAMHWYECKUE XapaKTEPUCTUKU, ceiicMu4ecKue BOBHGP‘ICTBI/ISI.

B.J. PAM3EP, a.1.1., npod. (r. Cam;/Inero, CIIIA)

ONTUMM3ALMS HATEXKHOCTHA KOHCTPYKIAI U BE3OITIACHOCTH YEJIOBEKA

PaccmarpuBaoTcs BOIpOCH BEPOSATHOCTHOH ONTUMH3ALMU IIPOSKTUPOBAHHS KOHCTPYKIMI C JOCTATOUHOM CTEIICHBIO HAIEKHOCTH M C SKOHOMHYECKHU OIPaBJIaHHbIM PACX0J0M MAaTEPHANIbHBIX PECYPCOB.
KarueBble cj10Ba: onTHMalbHOE MPOCKTUPOBAHNE COOpy)KeHPIfI, HaICKHOCTh KOHCprKIIP[ﬁ.

B.II. KOKYIIKO, A.T.H., npo¢. (XapbKOBCKHIi HAIMOHAJIBLHBINH ABTOMOOHILHO-10POKHbIN YHHBEPCHTET, YKpPaHHa)

YYET PEOJIOTHTYECKHUX MPOLECCOB ITPU PACYETE ®YHIAMEHTOB HA HABYXAIOIIUX 'PYHTAX

U3noxen BOIIPOC OIIPENCIICHUS Hal'lpﬂ)KCHHO-Z[Cd)OpMI/I])OBaHHOFO COCTOAHHUA (byHI[aMeHTOB Ha Ha6yxalonmx TPYHTax C y4€TOM PEOJIOTHUECKUX 0COOEHHOCTEH J]Cd)OpMI/IpOBaHl/lﬂ TJIIMHUCTBIX T'PYHTOB.
KiioueBble ci10Ba: pacyeT GpyHIaMEHTOB, PEOJIOTHIECKHE IIPOLECCH, HabyXalOIHe IPYHTHI.

10.3. CEHUIIKUM, 1.1.1., npod. (Camapckuii rocy1apcTBeH bl ApXHTEKTYPHO-CTPOUTENbLHBIIl yHHBEPCHTET)

K BOITPOCY OIPEJEJIEHUS T'IPOJUHAMUYECKOI' O IABJIEHUS B IMJIMHIPUYECKUX PE3EPBYAPAX ITPM CEUCMHAYECKHAX BO3JIENCTBUSIX

IIpoBoaunTcs TOUHOE B paMKaX OOBIYHBIX JONYIIECHUH PEIICHHE KPAaeBbIX 3a/1a4 THAPOYIPYTOCTH, CBA3aHHBIX C OIPE/IeIeHHEM UMITYJIbCHBHOH H KOHBEKTHBHON COCTOBJIAIOMIMX THAPOANHAMHYECKOTO
JaBIICHUS ¥ IMHAMUYECKON PEaKIy IUIaBaIOIIEi KPBILIN UIHHIPHIECKOTO Pe3epByapa, BO3HUKAIOIINX B PE3y/IbTaTe €€ B3aNMOACHCTBHS C JKUIKOCTHIO IIPU TOPU30HTAIIBHOM CeH CMUYECKOM
Bo3JelcTBuN. [ToryueHHbIE pacyeTHbIe COOTHOLIECHHS YTOUHSIOT aHAIOIMYHbIEe Pe3yJIbTaThl, IPUBECHHbIE B eBponelickux HopMax (Eurocode 8; part 4) u xopouo koppenupytot ¢ Hopmamu CIIA (API
650). BolsicHeHa HEOIarONpUsITHAS. CUTYALHsl 1UIs PE3ePBYapoOB C IUIABAIOLIEH KPBIIIEH.

KinioueBble ¢/10Ba: r'uJIpoIMHaAMUUECKOE JaBICHUE, THIPOYIIPYTOCTh, LIMIMHAPHYECKHI pe3epByap.

10.B. KPUBIIOB, a.1.H., npo¢., A.K. MUKEEB, 10kT.3k0H.HayK, npod., I.I'. IPOHUH, unx. (THUUCK um. B.A. Kyuepenko, HITO «Acconnauus KpuinaK»)

TIO)KAPHBIE PUCKHU: UCTOPUS PASBUTHUSA U ITYTU COBEPIIEHCTBOBAHUS

HPOPI?,BCHCH KpaTKHﬁ HCTOpH‘{CCKl/lﬁ 0630]3 CTaHOBJICHUS TCOPHUHU PUCKOB. C;(enam,l PEKOMEHAALMU 110 IIPUMEHEHHUIO TEOPUH ITOKAPHBIX PUCKOB JJI OLIEHKH 6630l'laCHOCTl/l mo;[eﬁ 1 UMYIIECTBA.
KitioueBble €J10Ba: OLEHKU G€30MaCHOCTH, I10KaPHbIE PUCKH.

ABSTRACTS

UDC 624.078. Balushkin A.L. PARTICULAR QUALITIES OF CALCULATION DEFLECTION OF REINFORCED CONCRETE MEMBERS WITH INFLUENCE OF PARAMETERS
SEPARATE CRACKING

The process of deformation of flexural reinforced concrete member, is described by the model of a built-up bar. Compatibility of deformation of separate brunches of the built-up bar is provided by the absolutely stiff
transverse bracings and pliable shear bracings. Bond of reinforcement with concrete rigidity can vary in wide range. The set of equations is solved numerically, using finite difference method. Calculation of
displacements realize with using of locations «block model». Two components of displacement for reinforced bar with separate cracks are detailed. The results of numerical testing of the proposed methods of
identification are given.

UDC 624.04.074. Markus V.Ya. STRUCTURES STABILITY AGAINST A TIPPING UNDER A QUAKE OF MAGNITUDE 9-10 ON THE RICHTER SCALE
The method of determination of carrying capacity reserves against buildings tipping is developed by the example of stability analysis for high-rise «Kazahstan» hotel building. The method is used for
buildings which have rather shallow laid foundation and may be placed in a zone of the inert tectonic break.

UDC 624.04.074. Chernjih O.G., Zemljanscky A.A. THE ABSTRACT TO CLAUSE OPERATING PARAMETERS OF STABILITY OF HYDROCONSTRUCTIONS

In work the classical method of stability of A.M. Ljapunova for calculation of massive building constructions is used. Us the bidimentional dynamic model which allows describing and predicting behaviour building and
hydroconstructions is offered. Using criteria of conformity of types of the «special» points traditionally depending not only from roots of the characteristic equation, but also from the factors originally defining the
equations of stationary dynamic system, it is possible to carry out transition from one type of a “special” point to another, depending from external influence and constructional features of an investigated massive body
of a dam of hydro unit. The direction of transition to such “special” point will depend on high"speed modes of water through a body of a dam and other power factors. Considering new dynamic system with operating
factors — unknown parameters — we solve system of corresponding inequalities and we find area of change of operating parameters. At various high*“speed modes which render direct influence on a dam of
HYDROELECTRIC POWER STATION, there is a change of its condition. Each fragment of a dam under influence of loading makes elastic fluctuations which can be represented in the form of controllable increments
of movings. To each condition of a construction at present there corresponds the level of stability, mathematically reflected a kind of a “special” point of a phase portrait. Definition of the operating parameters varying
in time and numerically reflecting transitive process during each moment of time of bidimentional dynamic system, characterizes behaviour of fragments of a massive construction of transition from one steady condition
in other steady condition. Thus the level of stability cannot be reflected unequivocally any more, that is “special” points are transformed, passing one in another, and obviously are not expressed. Fixed transition of one
special point in another is reflected by change of tabulared data of the decision of system of the differential equations of dynamic system, values of operating parameters and visually-graphically. In the given work the
quality monitoring directly occuring transitivity, i.e. an opportunity to define a level of stability between traditionally generated “special” points is offered.

UDC 624.04. Birbraer A.N., Sazonova J.V. INPYT OF HIGH MODES IN DYNAMIC RESPONSE OF SRUCTURES SUBJECTED TO HIGH FREQUENCY LOADS

The paper deals with the accuracy of a structure dynamic response calculation when limited number of modes is taken into account. The method was proposed by Sh. G. Napetvaridze for estimation of
high modes input in the total structure response. This method is intended for seismic analysis of structures and used if the frequencies of neglected high modes are above of a usual seismic range (about
30 Hz). However high frequency dynamic loads (aircraft impact, air shock wave) have to be taken into account in a nuclear power plant design. Their frequencies may be as great as 200 Hz and more.
The paper demonstrates that the method similar to the Napetvaridze’s one may be used when structure is designed for such high frequency loads. The frequencies of neglected modes are less than the
greatest frequencies in the load spectrum. The range where the perfect solution lies is estimated. This estimation gives the possibility to calculate a structure response with required accuracy.

UDC 624.04. Melehin N.M. A COMPARISON OF NUMERICAL SOLUTION AND TEST DATA FOR THE PROBLEM OF LAMINAS STABILITY
The problem of stability of the square lamina is solved using successive difference approximations method. Results are compared with test data of metallic laminas. It is noted the close agreement of results.

UDC 624.012.2.046:69. Kozhushko V. ACCOUNT OF RHEOLOGICAL PROCESSES AT CALCULATION OF FOUNDATIONS ON SWELLING SOILS
The problem of determining stress and deformed state of foundation on swelling soils taking into account rheological features of clay deforming has been considered.

UDC 530.145.6. Senitskiy Yu.A. THE PROBLEM OF HYDRODYNAMIC PRESSURE DETERMINATION IN STANDPIPES UNDER SEISMIC EXPOSURES
The paper contains exact solution, under common assumptions, for boundary value problems of hydroelasticity. Problems include both impulsive and convection components of hydrodynamic pressure
and a dynamic reaction of standpipe breather roof determination. The dynamic reaction is the result of roof-liquid connection under horizontal seismic exposure.

UDC 614.841.33. Krivtsov U.V., Mikeev A.K., Pronin D.G. FIRE RISKS: HISTORY AND IMPROVEMENT
A brief historic outlook of risk theory is given. Recommendations for fire risk theory application for evaluation of safety of people and property are made.

UDC 624.012.2.046:69. Raizer V.D. OPTIMIZATION OF STRUCTURES RELIABILITY AND MAN SAFETY
The paper contains the model for probabilistic optimization of structures designing taking into consideration factor of uneconomic responsibility. The optimization includes the «life quality index» using.
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B pazsutne npobnemsl, chopmynupoBanHoit I'.A. T'eHHEBBIM, HCCIIETYETCS BO3MOKHOCTh KOPPEKTHOMH MOCTAHOBKH M PEIICHHH 3a/1a4H PaclPOCTPAHEHHs BOJIH BO3MYILEHHUIT B 6apoTponHoii cpeae
(TUIOTHOCTB SIBHO 3aBUCHT OT JABJICHHUS), BA3KHE CBOICTBA KOTOPOI OMUCBIBAIOTCS 0000MIEHHBIM 3aKOHOM HbI0TOHA.
K 106nie10 KO:xHOypasibCcKHii rocy1apcTBeHHbIl YHHBEPCHTET ..6
Maxkcumos FO.B. TBopueckoe Haceane A.A. Oatyaa .8
OcHoBatelb Hay4HOH MLIKOJbI CTPOMTENbHBIX KOHCTpYKIMi Ha FOxxHOM Ypaie.
Pacuersl Ha IPOYHOCTH
Kapskun A.A. O6 oaHoii ¢opMe 3aK0HA CLeNIeHUsI ADMATYPBI ¢ GeToHOM ..13
Hpenc‘rasneﬂﬂaﬂ c])opma 3aKOHA CUCIUICHUS apMaTypPBbI C 0eTOHOM MOXKET OBITh TNPHUHATA 38 OCHOBY JJI PCLICHHU psAa YaCTHBIX 3a/1a4 CUCIUICHHSA C yIETOM ﬂeﬁCTBHTeJ’IBHLIX CBOMCTB GETOHE, apMaTypbl 1 KOHTaKTa
MEXKIY HUMH.
Pakutun B.A.,ConoBbeB B.B. HccienoBanne HanpsizkeHHO-1e()OPMUPOBAHHOI0 COCTOSIHHS G€3HATIOPHBIX ’KeJ1e300eTOHHBIX TPYO ¢ Yyu4eToM CBOiicTB MaccuBa ..17
PyuHoit pacuer kene306eTOHHBIX Ge3HANOPHBIX TPYO MOHECYIIIeH CIOCOOHOCTH M PACKPBITHIO TPEIIMH B CTaJMH TPAHCIIOPTHPOBAHMS U PELICHNE 3a/jaul B IIPOrPAMMHOM Komiutekce Lira 9.2 mokasanu comajeHue
pe3yNbTaToB.
YHClIeHHBIC METOJIBI
EpmakoBa A.B. MaTpHua KeCcTKOCTH JOIOJIHHTEIBHOT0 TPEYroJIbHOr0 6e TOHHOr0 KOHEYHOr0 3J1eMeHTa 0aIKH-CTeHKH .23
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MexaHuka rpyHTOB
Kasanues B.C.,Maxcumos }0.B. Onpenesnenue moay.isi Je)opMalHu NbLIEBATO-TIHHUCTBIX 3TI0BHAJILHbBIX, HEOT€HOBBIX H I12/1€0r€HOBBIX IPYHTOB KOHTHHEHTAILHOI0 reHe3uca uesi0uHeKoii odaactu .29
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Pa3pa60TaHHaﬂ METOAHKa pacyeTa CGOPHO-MOHOHI/ITHBIX 6asok ¢ ucronbzoBanreM MKD nozsonser y4ecTb CBOMCTBa CLETIICHUS MEXIY OeToHaMH Ha KOHTAKTE, BKJIIOYas €ro Heﬂ"HeﬁHy}O TO1aTIMBOCTh.
JluHaMuYecKkne pacyeThl
Byuabiues I'.I'. JluHamuyeckoe pa3pyuieHne H30TPOIHOI INIACTHHKH ..46
Hposeaeﬂo CpaBHEHHUE PEe3yJIbTATOB MOJICINPOBAHHS AMHAMUYECKOT0 paspyleHus Opyca (Iu1ocKoaepOpMUPOBAHHOE COCTOSIHUE) U TOHKOM IUIACTUHKH (IJIOCKOHAIPSHKEHHOE COCTOSIHUE).
K.K.,H A.K. Ky3pmumknn A.A. Criocod rapanTHpoBaHus 3a1aHHOi BbIHOCIHBOCTH K-06pa3Horo cBapHoro msa B nNoJpebCoOBOii 30He CTEHKH ABYTaBPOBOii MOJKPAHOBOIi 6aJIKH ..52
Onmmmaum KOHCTPYKIIUi
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O0umue BONpockl
Benakos U.U., Epemees ILI'. K crathe «K Bonpocy o ;kHBY4ecTH CTPOHTEIbHBIX KOHCTPYKUMIi»...76
Iamsitu Bragumupa Bacuibesnya Bosoruna... 78
IMamsaTu UBana Cepreesnua Ilypkosa...80
N 53a 2008 rox
K 70-n1eruio nepsoro Buue-npesugenta PAACH HiabuyeBa B.A. .2
Pacuernl Ha ycroitunBocTs
Yupkos B.I1., Pagun B.I1. Illyropes A.B. YcToiiuuBOCTH CTEPKHS HA YIPYTOM OCHOBAHMH IPH HENOTEHIHATBLHOM HATPY KEHUH ..5
Manyiinos I''A., Kocuupin C.B. O 4yBCTBHTEJIbHOCTH KPUTHYECKHX HATPY30K ISl ABYNApaMeTPHYECKHX YIPYTHX CHCTEM K HAYAJIbHBIM HecoBep IeHcTBam .12
Kpyraos B.M.,Kocuupin C.B.,IToranos B./1.,Jonorkasun JI.B.,JIykbsinoB M.A. CTaTHYecKHe pacyeTbl BAHTOBOI0 MOCTA € aPOYHBIM ITHJIOHOM ..19
Kpyraos B.M.,Kocuupin C.B.,IToranos B./1.,Jonorkasun JI.5. HcceegoBanne pasanuHbIX MoJeJieil TOHKOCTEHHBIX CTeP:KHell NPUMEHHTEIbHO K 3a/1a4e YCTOHYHBOCTH paBHOBecHs ..24
Pacuersl Ha IPOYHOCTH
AnekcanapoBckuii M.B. Pacyer HeM30JHPOBAHHBIX NPSAMOYTOJbHBIX ILTHT, JIEKAIMX HA JBYXNAPAMETPHYECKOM OCHOBAHHH ..29
Kop:xkos O.B. Pa3padoTka MeTOAMKH OLEHKH KECTKOCTH NePeKPecTHBIX Y3JI0BbIX CONPsKEHU i IBYTABPOBBIX 0a/10K ..33
Yunenkos 10.B. K pacuéry u3ruéaempIx TpEXcI0iHbLIX KOHCTPYKIMIi W3 TErkux 6eToHoB ..38
Henuneitnpie pacuerst
Isituxpecropckuii K.I1. Pacyer peGpHCTBIX NPOCTPAHCTBEHHBIX KOHCTPYKIHUI M3 IpeBECHHBI M (paHephI HA JTHTE/IbHBIE HATPY3KH ..42
Tacanos IILI'. 3oubI npeapa3pylieHust Ha rPAHHLE Pa3/ie/a J0POKHOI0 IIOKPHITHS H YIIPYTOro oCHOBaHMs ..49
JluHaMuYecKne pacyeThl
Tsanun A.I'. Beruncjienue JMHAMHYECKHX KeCTKOCTEH M KHHEMATHYECKOr0 CeliCMMYeCKOro Bo3AeCTBHS HA KeCTKHi (PyHAAMEHT B CJIOKHBIX TPYHTOBBIX YC/I0BHAX ..55
®unaros B.B. Unc/ieHHBIH aJIrOPUTM pacyeTa MHOIOCJIOHHBIX COCTABHBIX 020K HA BbIHY K/IEeHHbIE KosieGaHus ..59
B nopsxe o6cysxnenus
Ilokposckuii A.A. CTpouTe/ibHAsi MeXaHMKA BU€pa, CerojiHs U 3aBTpa ..62
Pacuernl Ha HaieKHOCTD
Mkpreryes O.B., IOpbeB P.B. Ouenka Hajie;KHOCTH 3Kes1e300e TOHHbIX IUITUT NepeKphITHs ..64
Imenes I'.JI., MmkoB A.H. Be3onacHoCTh SKCNIyaTHPYeMbIX 31aHHIl HA OCHOBE MOHHTOPHHIA TEXHHYECKOI0 COCTOSIHUS CTPOMTEIbHBIX KOHCTPY KIHH ..66
DKCIepUMEHTAIbHBIC HCCIICIOBAHUS
Hexpanos K.K. O myTu penrenus npodjeMbl ynpapJjieHHs] HEPABHOMEPHBIMH 0CaJKAMH, BbI3bIBAIOLIHMH ONACHbIE KPEeHBI H HANIPSKEHUsI B COOPY:KeHHH ..71
N 6 32 2008 rox
Pacuersl Ha npoyHOCTHL
Mapytsan A.C. Yder BJIUsSIHUS NOAATIIHBOCTH Y3JIOBBIX COeIMHEHHIi IePeKPECTHBIX CHCTEM HA PAGOTY KOHCTPYKIMH NOKPBITHIA ..2
Jextsapb A.C. K npoeKTHPOBAHMIO NPH3MATHYECKHUX 000/104eK .7
Bapaansn I'.C. O06 o1H0ii BO3MO:KHOCTH MOJJHPOBAHHS NPOLECCa PA3PYIICHHs] KOHCTPYKIMI ¢ NPHMEHEHHEM TeOpHH pa3MepHoCTH ..10
®enopos B.C.,lllapbiknna E.B.,Konuynos Bi.H. PackpbiTHe craTHYecKkoii HeoNnpeneJMMOCTH ABYXKOHCOILHOI0 3JIeMEHTA B 30HAX, NPHJIEral0IMMX K TPeIHHAM BHEIleHTPEHHO C/KAThIX
7KeJ1e300eTOHHBIX KOHCTPYKIMii .14
JMHAMHYECKHE PAcUeThl
Byabrues I'.I'. lunamuka pa3pyumenusi nepopupoBaHHBIX IJIACTHH ..20
T'opnon B.A.,Kioesa H.B.,Ilorypaesa T.B.,Byxrusipoa A.C. Pacuer AMHAMHYECKUX YCHJIUI B KOHCTPYKTHBHO-HEJTHHEHHBIX 2JIeMEHTAX CTeP:KHEBbIX MPOCTPAHCTBEHHBIX CHCTEM NMPH
BHE3AMHBIX CTPYKTYPHBIX H3MEHEHHSIX .26
Kopo6ko A.B.,Cennn M.A. Onpezie/ieHne BBICIINX 4acTOT U GopM KoJIedaHMii NJIacTHHOK ¢ noMombio MUK® .31
Hexnanos K.K.,Hexnanos A.K. O6 HCK/II0YeHHH BO3MOKHOCTH NMOSIBJICHHS YCTATOCTHBIX TPEIHH B MOJAPEIbCOBOIi 30He MOAKPAaHOBLIX 0aok ..33
PaccmarpuBaetcst mpo6iieMa BEIHOCIMBOCTH MOJIKPAHOBBIX OAJIOK B [IEXaX C TSOKENIBIM, HHTEHCHBHBIM peskuMoM skcrutyatamuu (8K, 7K).
Tpudonos O.B.,Yupkos B.Il. Anann3 6e3onacHocTd u (popM paspylmieHHsi KOHCTPYK Ui IPH MHOTOKOMIOHEHTHBIX JHHAMHYECKHX BO3JelcTBHUAX ..38
CelicMUUEeCKHE PacyeThl
Xayatpsin C.O.,Jxunusenamsuiu I''A., Kanes /I.B.,Konecankos A.B.Anpodanus cieKTpajibHO-BOJIHOBOW TeOpUH ceiicMocTolikocTH .47
Henuneiinpie pacuerst
Bo:xanos I1.B.,3axapuenko B.A., Tpemén A.A. Ypyro-njacTu4eckuii U3rud npsiMoyrojibHbIX INIACTHH U3 U30TPONMHBIX JHIATHPYIOIUX MATEPHAJIOB NPH 00JILIIMX Nporudax ..55
Ipennoxena MaTemMaTnueckast MOJEINb IIONEPEYHOTO IUIACTHYECKOr0 M3rnba TOHKHUX IJIACTHH M3 JUIATUPYIOMIMX MAaTePUaIoB MPH KOHEUHbIX NPOr 6ax, Mojly4yeHa CHCTeMa Pa3pellalonuX ypaBHEHH.
Tlonos O.H.,Monceenko M.O. YyeT BJIMsIHUS HAYAJIbHOI NOrHOH HA YCTOHYHBOCTb H HANPSI/KEHHO-1e()OPMHPOBAHHOE COCTOSIHHE TOHKOCTEHHBIX 3IEMEHTOB ¢ Pa3pbIBHBIMH IIapamMeTpamHu ..61
TIpuBOIHTCS AIrOPUTM ONpeieIeH!s HanpshkeHHO-1edopmupoBanHoe coctosHue (HIC) 1 mapamMeTpoB yCTOYNBOCTH HECOBEPLICHHBIX Pa3HOMO/IYJIbHBIX TOHKOCTCHHBIX JIEMEHTOB C peOpaMH,
YTOJILEHUSAMU U OTBEPCTUSIMH.
DKCIepUMEHTAIbHBIC HCCIICIOBAHUS
Kypsanos A.M.,Cemenon C.IO. HaTypHble HCIbITaHHSI celicMOM301MPOBanHOro 31anusi B Coun ..65
Madaunckuii I.J.,JLkunusenamsuin I.A.,Bacuibes A.B.,Koecunkos A.B.eHTHOUKALUSA PACUETHBIX CXEM COOPY/KEHUI HA 0CHOBE YKCIIEPUMEHTAIbHBIX HCCJI eJ0BAHMIi ..68

Kypnaa «CTtpourtenbHas MeXaHUKA U pacdeT coopyxkeHuin» 2007 rox

CTPONTETBIAS MEXAHITKA CTPONTETHHAS MEXAHITKA CTPOTEIBHAN MEXAHIKA R R CTPONTETHHAS MESAHIKA RO
W PACHET COOPY KEHITI 1 PACUET COOPYKEHHI it PACHET COOPY KEHIf W PACYET COOPY KEHNTI 1 PACHET COOPYKEHIiE 1 PACYET COOPY KEHIN

N 13a 2007 rox

Pacuérel Ha mpoYHOCTH

H.A. KAPIIEHKO, akaxemuxk PAACH, a.1.H., npod., B.U. KOJTUYHOB, akagemux PAACH, a.1.H., npod. PAACH, (Opeal' TY)

O KOHIENTYaJIbHO-METO0T0rHYEeCKHX MOAX0AaX K ofecnedeHnI0 KOHCTPYKTHBHOI Ge3omacHocTH .4

A.B. BEHUH, k.T.1. (III'YIIC, Cankt-IlerepOypr). YNpoueHHblii BADHAHT PAcyeTa Kejie300eTOHHBIX IIACTHH € Y4eTOM NOoNepevyHoro caBura ..9
B.K. BOCTPOB, kauna. ¢pus.mar. nayk (HHUUnpoekTcTaIbKOHCTPYKIMS HM. MeILHHKOBA).

K pacyery Ha NpOYHOCTH TOJICTOJIMCTOBOTO MPOKATA, HATPYKA€MOr0 B HANPABJICHUH TOJIIMHBI ..13

A.C. JEXTSIPb, a.1.H., npod. (Haumonanbublii TpaHcHopTHLI yHHBepeuTeT, Kes). OnTumMaiibHble ¢XeMbl CTOCYHO-02/104HBIX KOHCTPYKUMIi ..18
9.1, YUXJIAZI3E, ap TexH. HayK, npod., M.A. BEPEBUYEBA, kana. Texs. Hayk, gou. (YkpI'AXKT)

HccienoBanne HanpsizkeHHO-/1e)OPMUPOBAHHOIO COCTOSIHMS CTAJIEGE€TOHHBIX KOJIOHH € Y4eTOM POCTPAHCTBEHHOI paGoThl GeTOHHOIO sijipa ..24
PacueTsl Ha ycTOHYNBOCTD

M. U. BEJISIHKHUH, j.1.H. (Cufupckasi rocyiapcTBeHHasi aBTOMOOMIbHO-10POKHas aKkageMusi, . OMCK)

Ananns 1eopMUPOBAHMS KOHCTPYKIHMI, HIMEIOIINX MaJible HAYAJIbHbIE OTKJIOHEHHS FeOMeTPHH OT HeaJbHbIX FeoMeTpHiecknx ¢opm ..29

B.B. LIYT'AEB, i.T.H., npo¢. O pacuerax ycTOi4MBOCTH Ke1e300e TOHHBIX cepHUecKUX 000/104eK ..33

JIMHAMIYECKHEe PACUeThI

I'.T. TAPABPUH, a.1.H., npod. (Boarorpaackuii I'TY). Buépaunonnoe cmemeHue coiny4eii cpeasi .38

A.T'. TAIIUH, n.1.H. (ATOM3HepronpoekT, Mocksa). Mcciie10BaHHe MOTPeIIHOCTH B JHHAMHYECKHX pacyeTax NpH nepexojie U3 YaCTOTHOI0 BO BPeMeHHOI 1nana3oH ..44




Teopus ynpyroctu
A.B. KOPOBKO, a.1.H., npo¢., B.H. COKOTYUIEHKO, k.1.H., A.B. UUKYJIAEB, unx. (Op;10BcKHii rocyAapcTBeHHBII TEXHHYeCKHil YHHBEPCHTET)
Koy duumuent ¢popmbl 06,1acTH ¢ KPHBOJIHHEHHOI MOBEPXHOCTHIO .50
YucneHHbIC METOJTbI
I'.T. KAHLIEBAPOBA, k.T.H., 101., A.}JO. 30BAYEBA, A.B. YIHUKOBA (II'TY)
HccnenoBanue BIMSIHUS KOHEYHO-2JIEMEHTHOM Mo/1eJIH Ha pe3y abTaThl pacyera HIC THIIOBOro 3Taka BLICOTHOI'O 3/1aHUSI U3 MOHOJIUTHOIO KeJle300eToHA ..54
C.A. CABUY, unxk., A.A IETPOB, unx. (III'TY, Iepmsb ). OneHKka BIAMSHUSI HOBOTO CTPOUTEIbCTBA HA (PYHAAMEHTHI CYIIeCTBYOLIEro 31aHus ..58
Teopernyeckas MexaHMKa
10.I'. UCITOJIOB, nokT.dpu3.mat.HayK, npod. (CII6 nonrurexunyecknit yausepeuter), B.U. CIMBKEP, a.1.H., npod. (F'unpocrpoiimoct, CII6)
Ok PBATHBHOM THOIi Harpys3ke ..61
Haumm 106unspset IlyraeBy Baagumupy BacuibeBuuy — 75 et ..68

N 23a 2007 rox
Hazapos 10.1I1. Pa3BuTHe cTPOUTEILHOI MeXaHHKH — BO3POKIEHHE TPAUIIMIi ..2
MexaHnuka CIIomHoM cpesbt
T'.A. TEHUEB, ua.xopp. PAACH, a.1.1., npo¢. (HHUUCK um. B. A. Ky4epenko)
O HeKOTOPBIX AKTYAJIbHBIX NPO0JIEMHBIX 32/1a4aX B 00/1aCTH 'HAPOMEXaHHKH M MeXaHHKH CIIOIIHOI cpeabl ..6
B Hacrosiuei crathe chopMyIMPOBAHBI YETHIPE 3a/Ia4H, JIBE U3 KOTOPBIX OTHOCATCS K BOIPOCAM NIPUKIIAIHOM HAPOMEXAaHHKH U JIBE — K BOIPOCAM MEXAHMKH CIUIOLIHOM CPEJIbl, KOTOPBIE, 10 MHCHHIO aBTOpA CTaThH,
NPEJCTaBIIAIOT ONMPE/IENCHHbIH TEOPETHYCCKHIT N IPAKTHIECKUI HHTEpEC.
I'.T. TAPABPHUH, a.1.1., npog., 10.C. TBIHAHKHWH, un:xk. (Boarorpajckuii rocyaiapcTBennblii Texunieckuii ynusepeurer).Ceprueckne BOTHbBI B ChIMyUeii cpe/ie ¢ MAJIbIM TpeHHeM .8
PacuéThl Ha TPOYHOCTH
A.B. TPAHOBCKHH, k.1.n. (WHUHUCK um. B.A.Ky4epenko), A.Jl. CMUJISTHCKHUM, k.1.1n. (HUAOCIH nm. H.M. Iepcesanosa)
K uncienHoii oueHke npesesbHOI HecylIeii crocoGHOCTH MIAT(GOPMEHHBIX CTHIKOB ..14
B Hac’ms{meﬁ CTAaThC HA OCHOBEC HUCITOJIB30BAHUA ,HSCIJOPMHLII/IOHH()ﬁ TCOPHH IITAaCTHYHOCTH OeToHa 1 )I(CHCSD6CTDHH, p&lSp&l60TaHHDﬁ TI0J pYKOBOACTBOM l'lpDCI). T.A. FEHI/IEBH, HM3JI0KECHBI PE3YIbTAaThl YUCIICHHBIX
I/lCCJ'IEIlOBB.HPIﬁ TIPOYHOCTH PA3INYHBIX KOHCTPYKTHUBHBIX pe].l.leHPlﬁ l'lJ'IaTEbOpMeHHBIX CTBIKOB, 2JIEMEHTBI KOTOPBIX — INTUTHI HEperBITI/Iﬁ 1 CTCHOBBIC MMAHEJIN — HAXOAATCA B CJIO)KHOM HAINPSKCHHOM COCTOSTHHH.
Pacuérel Ha ycTOHUMBOCTE
J.B. KUCEJIEB, un:x. (IIHUUCK um. B.A. Kyuyepenko). UnciieHHbIe HCCJIeI0BAHUS YCTOHYHBOCTH KOMOHMHHPOBAHHBIX APOYHbIX cHCTeM ..20
B. 1. HACOHKHH, k.1.H. (HHUUCK um. B.A. Kyuepenxo). IIpeaensnast Harpy3Ka JUisi CKaThIX CTepiKHeid, Je)opMHPYeMBbIX 32 MpeIeIoM YNpyroctu ..24
JvHaMIYeCcKHe pacuéThl
H.A. IIOIIOB, K.T.H. lUHAMHYeCKAsl peaKL sl COOPY:KeHUii MpH JelicTBHH BeTpa ..29
Pacuérel Ha HAIEKHOCTD
B.A. TPOMAIKHI, k.1.1. (IIHUUCK um. B.A. Kyuepenko). OueHka HaJIe;KHOCTH KeJ1e300e TOHHBIX H3rnéaeMsbIX 31eMeHTOB 1o AedopmMaTuBHOCTH .35
CeiicMuueckue pacuérsl
B.U. OBO30B, a.1.H., npo¢. I'.'B. MAMAEBA, k.1.1. (PI'YII HUAII «CtpontensctBon, HHUUCK nm. Kyuepenko)
AHAJIN3 AHHAMHYECKHX XaPAKTEPUCTHK KPYIHONAHEIbHBIX 3aHHii 110 IKCIIEPHMEHTAIbHBIM 31aHHAM ..41
JlaHHast CTaThs HOCBAIIEHA UCCIIEI0BAHHIO KOJleOaHMii KpyHONAHEIbHbIX 3/JaHUi, CTPOUTEIBCTBO KOTOPBIX IIHPOKO pacipocTpaHeHo B Poccuu, B TOM uuciie B CEHICMHYECKH AKTUBHBIX PErHOHAX.
KoHcTpykTnBHas 6e30macHOCTh
10.I1. HA3APOB, a.1.H., }O.H. XKVYK, k.1.H., B.H. CHMBUPKHH, k.1.1., M.U. ETOPOB, k.T.H. (THUHUCK um. B.A. Kyyepenko)
BacMaHHbIii PHIHOK: AHAJIN3 KOHCTPYKTHBHBIX PellleHUii U BO3MOKHBIX MEeXaHH3MOB pPa3pyuleHusl 31aHuii ..49
B craTbe npescTaBieHs! pe3y bTaThl HCCIICIOBAHUMN, BBIIIOTHEHHBIX Hocle 9Toi kaTacTpodsl B «HULL «CTpouTenbcTBO» B paMKax paboThl O 3aJaHHI0 MOCTOCIKCIIEPTH3bL.
Maruxpecrosexnii K.I1.,J1 H.B. Ucc HHSI JKMBYYECTH NaHeJH U UHJIMHAPHYECKHX 000/109€K H3 JepeBa HA CTATHYeCKHe U IHHAMHYEeCKHe 3aNpoeKTHbIe Bo3elcTBHs ..56
PaccMaTpHBAOTCS MHOTOKPATHO CTATHYECKH HEONPE/ICTMMbIE CHCTEMbI U3 PasiIHbIX MATEPHANIOB, BKIIOYAIOLIUE IAHEIH C KAPKACOM M3 CTEpKHEH (000JI0UKH MOKPBITHA, ManodTaxHbIe JoMa i 1p.). PaGora
BBITNOJIHEHA HA OCHOBE TCOPHH, COAEPIKAILCH crienn(uyecKie CTaTHIECKUE M TMHAMHYECKHE MOJICNIN M METOIMKY pacyeTa COOPYKeHHIl ¢ H3MEHSIOLIEICsl B IIPOLIECCE HArPYKEHUsI KOHCTPYKTHBHOI CXEMOii.
YuuTBIBAIOTCS XPYIKHUE H IIACTHYECKUE BUJIbI PA3pYILIECHHs 2JIEMEHTOB, BOSHUKAOIIKE IIPH 3TOM BO3IEHCTBUS JMHAMUYECKOro Xapakrepa. [IpuBoasTcs pe3ynbTarThl pacyeTa INIOCKON IUIMTHI C AEPEBSIHHBIM KapKacoM
n )IOLL[&T()ﬁ 06]1_[]/1}3](0]71, pa60'rarou_{er71 Ha CABUT B cBoeit riockoctu. [Tokazans NPHUMEPBI KOHCTPYUPOBAHHUS ITPOCTPAHCTBEHHBIX l'IOKpLITI/lﬁ 3}:[&HPIﬁ B BUAE NUIIMHAPHUICCKUX 0001104eK U CIIOCOOBI yhnpaBi€HHUA
MPOLECCOM HX paspyLICHHUS IIPHU 3aIIPOCKTHBIX BOSHeﬁCTBHﬂX Ha OCHOBAHHWH CTaTUHYCCKUX U TMHAMHYCCKHUX Pacd€TOB.
Bompocs! HOpMupoBaHus
Bensikos Y.H. CoBpeMeHHbIe NPUHIMIBI HOPMUPOBAHHS KA4eCTBA MATEPHAIOB H CTATBHBIX KOHCTPYKIMii .62
3(1)(1)CKTI/IBH3.${ CHUCTEMA COBPEMEHHOI'0O HOPMHUPOBAHHUS, B IIEPBYIO OYEPE/Ib CO3AaHNE TEXHUYECKUX PETIIAMEHTOB, MOXKET OBITH Co31aHa JHIIb IIpU 00s13aTeILHOM y4aCTHH BEAYIIHX HAYyYHO-UCCIEA0BATEIbCKUX
OpraHu3aluii B 00IaCTH CTPOUTE/IBHBIX KOHCTPYKIHH, B IIEPBYIO OYEPe/ib UMEIOIHX MHOIOJICTHUI OIBIT CO3aHHs OCHOBOIIOJIArAIOIIHX HOPMATUBHBIX JOKYMEHTOB.
Oneccknii I1.JI. O HOpMATHBHOI OLeHKe HHAKHEH KPUTHYECKOH TeMIepaTyphl BA3KXPYNKOr0 nepexoja TOJACTOJIHCTOBBIX ¢Tajleil 115 MeTalNINYeCKHX KOHCTPYKIUii ..65
B nomol1ip npoeKTHpoBIIUKY
Benskos U.U.,Apmencknii M.10.,ConoBnes /I.B. TeopeTnyeckne u 3KCIepMMEHTAJIbHbIEC HCCJICI0BAHNS HOBBIX MapOK NPOGHIHPOBAHHOIO0 HACTHIIA .72
B MOCJICAHNUE T'OJIbI HA pOCCMﬁCKOM PBIHKE MOABJIACTCS BCE 00IbIIIe HOBBIX KOHCTPYKTHBHBIX Cl)OpM HpOCl)l/IJ'[l/IPOBaHHOl'O HACTHJIA C TMTOBBIIICHHON Hecymeﬁ CIIOCOOHOCTBIO. B CBSI3M € 9TUM HOSBHUIACH l'IOTpe6HOCTI> B
MPOBEACHUN “CCHC}IOB&HHﬁ C LEIBIO OTIPEACTICHUSA Hecymeﬁ CIIOCOOHOCTH M KECTKOCTHBIX XapakTEPUCTUK HOBBIX KOHCprKL{Hﬁ.
Penensus na kuury IL.T. Epemees. [IpocTpancTBeHHbIE TOHKOJHCTOBbIE MeTANINYeCKHEe KOHCTPYKIMHU MOKPLITHI ..75
DKCIIepUMEHTANILHbIE UCCIIE/IOBAHUS
Jleenea U.B.,Hexpacos U.B.,Msicusinkun C.10. DxenepuMenTaabHbie HCC HHS1 CHEr0OT. uii Ha 60Jb

N 3322007 rox
Pacuérhl Ha mpoyHOCTH
A.A. IOKPOBCKHWM, n.1.1., npod. (IIT'YAC, Mensa).Onpeesienne nepeMelennii B CTATHYECKH ONpPeIeHMbIX CTEP/KHEBIX CHCTEMAX H3 yPAaBHeHHil Hepa3phIBHOCTEi ..2
B.I'. XOJIOJAPD, k.T.H. (BpecTcknii rocy1apcTBeHHbIH TeXHUYECKUI YHHBEPCHTET)
IIpuoan:kennoe onpejejenne K03 UUHEHTOB HHTEHCHBHOCTH HANPSIZKEHHH VISl 0JI0CHI ¢ TPEUIH HOIi NPH pacTszKeHUH U u3rude ..3
B.K. BOCTPOB, kana. ¢pus.mat. Hayk (HHUHUIICK um. MeabankoBa). TpemMHOCTORKOCTE XPYNKHX CTPOMTEIBHBIX MATEPHAIOB ¢ KOHIEHTPATOPAaMH HANPsKeHuH .8
Pacuérel Ha ycToiunBOCTH
C.A. TPYUIUH, a.1.H., npod., A.B. MUXAWJIOB, unx. (MTCY, THUMCK uM.B.A.Ky4epeHko). AHaIH3 YCTOIYHBOCTH HeJIHHEHHO 1e)OpMHPYEeMBbIX ceTYaThIX 000104ek .. 18
HpeﬂCTaBHCHHaﬂ METOAMKA U PE3YJIbTaThl pacu€Ta CETYATHIX 000/10YeK B TEOMETPUYCCKH HEJTMHEHHOMN MOCTaHOBKE Kak TNPUBCACHHBIX ITIAJAKUX MPOCTPAHCTBECHHBIX CUCTEM CPABHUBAIIUCH C PELICHUAMH, IIOTYYECHHBIMU
C HOMOIIBIO HPOrPaMMHOT0 KomIuiekca Nastran npy annpoKCHMALMH CeT4aToit 000/10UKH CTEPKHEBBIMM MPOCTPAHCTBEHHBIMU 3JIEMEHTaMH. JIOCTaTOYHO XOpPOLIask COrNIACOBAHHOCTh PELICHUH MOATBEPKAALT
JIOCTOBEPHOCTD MOJIy4YEHHBIX PE3yJIbTATOB. BMECTE ¢ TeM clieyeT OTMETHTb, YTO NpejiaraeMasi MeTOIHKa i paspaboTaHHOE porpaMmHoe odecneuenue, GyHkuHonnpyiomee B cpexe Fortran PowerStation, nossossitor
3¢ peKTHBHO, ¢ MaJIBIMH 3aTPATAMU MALIMHHOTO BPEMCHH U C JOCTATOYHOI CTENCHbIO TOYHOCTH OLICHUTh KPHTUYECKHE HATPY3KH IIOTEPH YCTOIHIHBOCTU (HOPM PABHOBECHSI CETUATHIX 000I0UCK U
HanpsHKeHHO/Ie)OPMUPOBAHHOE COCTOSIHUE €€ SEMEHTOB.
B.B. YIIMTHUH, a.T.H., npod. (Cankt-Ilerepdyprekuii rocy1apcTBeHHbI YHHBEPCHTET HU3KOTEMIIEPATYPHBIX U IHIEBBIX T€XHOIOTHi)
AHalIN3 yCTOHYHMBOCTH CTPOMTEILHBIX KOHCTPYKIMIE ¢ y4eToM (pu3HuecKoii HeauHeiinocTH .23
HJ'IS{ TIPOBEPOYHBIX PpacY€TOB HA yCTOﬁ‘Il/IBOCTB HCIONB3YIOTCA BBIYUCIUTEIIBHBIE KOMIUIEKCHI, OCHOBAHHBIE HA METOJI€ KOHEYHBIX DJIEMEHTOB (MKS) O}Z[HBKO B OOJIBIIMHCTBE CJTy4aeB 3TH KOMIUIEKCHI BBITTOITHAIOT
peuIeHne 3aaavu i nacaibHO ynpyroﬁ CHUCTEMBI U HE YYHUTBIBAIOT, YTO B KDUTHYECKOM COCTOAHUH HAMPSIKECHUS B PAJIE DJIEMEHTOB KOHCTPYKIMHA MOT'YT OBITH BBILIE Tpeaena npornopuuoOHaIbHOCTH. 10 MOKET
MPHBECTH K CYI[ECTBEHHBIM OLIKOKAM MPHU OLICHKE YCTOHYMBOCTH KAaK KOHCTPYKIUHU B LIEJIOM, TaK H OTAC/IbHBIX e¢ yacTeil. TakuM oOpa3oM, BO3HHKAET MPOTHBOPEUHE MEK/Y METOJOM KOHCTPYKTHBHOTO
TIPOEKTUPOBAHUS U METOJIOM TIPOBEPKH PE3yJIbTATOB TAKOTO MPOEKTUPOBAHMUS. JIJIsl yCTpaHEHHs 3TOr0 NPOTUBOPEUHs NPEIAraeTCsi METO KOppeKTupoBku Moayneid (MKM), KoTopslii IBIsETCS pe3yIbTaToM
00001IeHNs H3BECTHBIX KOHIenuuii Dureccepa—Kapmana u Illenan u pacnpocTpaHeHust HX Ha GoJIee CIOKHBIE CHCTEMBI U Ha YHCICHHBIC METO/bI PEIICHNUS 3a1a4H.
Pacuérbl Ha HAJIGKHOCTD
C. B. OPELIKHH, k.T.H., npo¢., Xoanr bak AH, nn:k. (kad. Metamimueckux koHerpykuuiit MI'CY).HajekHoCTh H 3KOHOMHYHOCTh §€CKPAHOBBIX CTAIbHBIX 31aHuii B CPB ..29
anMeHCHV[e HOBBIX KOHCTPYKTHBHBIX peLHeHI/Iﬁ piuty GCCKpaHOBHX CTaAJIbHBIX SHaHHﬁ BO BheTHame SIBISIETCS BAKHBIM M aKTyaJIbHbIM. YroObt Bblﬁpa"ﬂ: ﬂpaB"J’IBHLIﬁ TIOAXO/1 K MIPUMEHEHHIO HOBO#M TEXHOJIOI'UH, ObLTH
PacCMOTPEHBI HEKOTOPHIE BOMPOCHI IPOCKTHPOBAHKUA paM M3 THYTOCBapHBIX npod)nneﬁ.
Teopernyeckas MexaHUKa
I'.B. BACWIBKOB, a.T.H., npo¢., M.}JO. UBAHOB, un:k. (PocToBcKkHii rocyaapcTBeHHBIH CTPOUTEbHBIH YHHBEPCHTET)
TomMMopdu3M ONTUMATBHBIX CTPYKTYP CAMOOPTraHU3YIOLIUXCSH CHCTEM .35
A.A. KYIJIAH, nixk. (OpenGyprekuii rocyiapeTBennblii ynusepcuter). MeToINKa aHAJIN3A Pe3y/ibTATOB PACUeTa KOHCTPYKIHMI ¢ GOJIBIINM YHCIOM 2J1eMeHTOB ..51
E.C. TEMUPBEKOB, a.1.H., npo¢. (EBpasniickuii Hannonanbnbiii ynusepeuret um. JILH. Tymunesa, r. Acrana, Kazaxcran)
AHAJIN3 KeCTKOCTH H CHJI IPOCTPAHCTBEHHbIX PbIYAKHBIX MEXaHM3MOB METOIOM KOHEYHBIX 2JIeMEHTOB ..54
JU1st MIOCKUX PHIYAKHBIX MeXaHH3MoB (PM) MeTo1Ka MPHMEHEHUS METOJa KOHEYHBIX CTEPIKHEBBIX DJIeMEHTOB H3BecTHA. OHAKO IS POCTpaHCTBeHHBIX PM cranmaprasiii moaxon MKD e roaurces u3-3a psga
MPHYHH. 3[€Ch U3I0XKEeH HECTAHAAPTHBIN MOIXO0/ B IIPHMEHCHHH K )KECTKOCTHOMY M CHIIOBOMY aHann3y npoctpancTBeHHbIX PM (ITPM) MeTog0M KOHEUYHBIX CTepKHEBBIX dnemenToB (MKD).
Teopust ceHcMOCTOHKOCTH
A.I'. TAIIUH, a.1.H. (ATOMIHepronpoekt, Mocksa). KoOMOMHMPOBAHHBII AJITOPUTM pacyeTa celicMHYeCKOil peaKIiMH COOPY:KeHHs1, B3aUMO/IeliCTBYIOLIEro ¢ FPYHTOBbIM OCHOBaHHEM ..59
B pabote aBTOp MPEII0XKII aTbTEPHATHBHBIN ABYXIIATOBBII AITOPHTM pacdeTa Ha CeiiCMHYECKHE BO3ACHCTBHS COOPYIKCHHIT, B3aNMOCHCTBYIOMHUX ¢ rpyHTOM. Ha mepBom srarne moapoGHO MOJEIHPYETCsl OCHOBaHHE,
HO COOPYIXKCHHE MOACTHPYETCS CXEMATHYHO (HAIIPHMEp, B IPEINOI0KCHHH 0 XKECTKOCTH (yHIaMEeHTHOIt yacTi). Ha BTopoM sTame moapoOHO MOIEINPYETCs COOPYIKEHHE, @ TAK HA3bIBACMBIH «PYHTOBBII IIOABECH —
CHCTEMa MPYKUH U AeMII(PEpoB, COCUHSIOMAs COOPYKEHHE C HEMOABIKHON IL1aThopMoil — Mozenupyercst 6onee rpy0o. OpHrHHAIBHOCTD MOX04a COCTOUT B TOM, YTO IO Pe3y/IbTaTaM [EPBOTO IIara Ha BTOPOii mar
NEPEeNar0TCA HE TOJIBKO YCKOPEHHS ITOAOIIBBI d)yHHaMeHTa, HO M peann3aliy y3JI0BbIX BHEUIHUX HAarpy30K, CKOPPEKTHPOBAHHBIE C YUYETOM IIPUHATOIO Ul BTOPOr'o mara «rpyHTOBOIO ITOJABECa». Ha TIPOCTOM MMpUMEpPE
ObUTO TIOKa3aHo, YTO €CJIM Ha IIEPBOM JTall€ JIBHKECHHUE KOHTaKTHOM TIOBEPXHOCTH «yrajgaHo» BEPHO, BTOpOﬁ STall AacT XOpOoILIre pe3yJIbTaTbl HE3aBUCUMO OT IIPUHATHIX XapaKTEPUCTHK «'PYHTOBOTO ITOJABECA». B
HacTosIeil paGoTe MpeanaraeTcs alropuT™ IOCTPOCSHHS MOJICNIH COOPYKEHHUs JUIst IEPBOTO 3Tala pacyeTa B MPEJIoI0KEHHH, YTO MOAPOOHast MOJEIIb COOPYKEHHUs Ik BTOPOTO dTaria yxxe nocrpoeHa. Ipeanaraercs
aJIbTepHATHBHAS MOCTIEIOBATEILHOCTD BEIYMCICHHUIT. ABTOP CUHTAET, YTO MPEUIOKEHHBIH alITOPHTM MO3BOJIHT ONTHMAIBHO COYETATh NPEHMYIIECTBA YKa3aHHBIX BBIIIC PA3HBIX THIIOB MOJIEIEH.
DKCIepUMEHTATbHbBIE UCCIIEOBAHMS
U.M.BEJSIKOB, M.P.YPULIKUI, M.U.®APDEJb (IIHUUCK um.B.A.Kyuepenko), [I.LU.@PEHKEJIb, B.I.KECJIEP («United Engineers»,U3panis), A.M.TAPACOB, 10.A.UBAHOB-ISTJIOB
(OAO«IITHHUHC»). UcciienoBanne padoThbl y3/10B NPOCTPAHCTBEHHOH KOHCTPYKIMH ceTYaTOro Kymnosia ..63
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Kopenepa E.B. KopoGuaTtbie BHOPOH301ATOPLI, 001212101111 BEPTHKAILHOI H TOPH30HTAILHON MOJATIHBOCTHIO ..8
YucneHHbIC METOJTbI
Temupoexos E.C.,Kyapsimos B.M. AHAJIN3 KeCTKOCTH H CHJI POCTPAHCTBEHHBIX PIYAKHBIX KOHCTPYKIMH MeTO0M KOHEYHBIX 31eMeHTOB ..12
EpmaxoBa A.B. Mojeiu pa3pyiieHus :kej1e300eTOHHBIX 6a10k s pacuéra MK u MJIKD ..17
Henuneitnple pacuérot
To3usik E.B. [IpumMeHeHne criakMBalOIIHX CIUIAHHOB /U151 OLEHKH NOBPeXK/IeHUI B 6ajIKe 110 H3MePEeHUsIM POruoos ..22
Tpymun C.H. MeToa Npoio/keHusi pelieHust o napaMeTpy B HeJIMHEHbIX 32/1a4aX TEOPHH IUIACTHH U 000/104eK ..27
Pacuérel Ha ycroitunBocTh
Beassnkun M.H. AJIropuT™ YHCJIEHHOT 0 ONpe/ie/IeHHs! MpeesIbHbIX HATPY30K NPH OU(YKapUHOHHOM MoTepe YCTOHYNBOCTH KOHCTPYKIHUH .33
Yaurun B.B. AjiropuT™ KOPpeKTHPOBKH MOJIyJIeii IPH aHAJIH3Ee YCTOHYHBOCTH KeJ1e300e TOHHBIX KOHCTPYKIHii ..36
TlokpoBckuii A.A. YcTOIHYHBOCTE CTEPIKHS ePEMEHHOr0 CeYeHHs 110 NINHE U ero IPUMeHeHHe B CTPYKTYPHBIX KOHCTPYKIMSAX ..39
Maruxpecroeknii K.I1.,CokoioB B.C. JIokajibHast yCTOHYHBOCTD 2JIEMEHTOB Kej1e300e TOHHBIX CETYATBIX 000/104eK NPH HHKJIHYeC KX HATPYKeHusXx ..41
JluHamuyeckne pacyérbl
Aiizendepr S1.M.,Mamaena I'.B. Onpesne/ienne AHHAMHYECKHX XaPAKTEPUCTHK KAPKACHBIX 3aHUii JUIsl NPAKTHYECKHX pacuéToB Ha ceiicMHYecKHe Bo3/ieiicTBus ..48
Tpudonos O.B., Ynpkos B.I1., 3axapkun A.B. CHnKeHHe TOBPEK/I2eMOCTH BbICOTHBIX 3/1aHHUi{ NPH HHTEHCHBHBIX THHAMHYECKHX BO3/elCTBHSAX MyTEM ONTHMH3AIHHU Pacnpe/iesieHusl
JKeCTKOCTH ..59
Hexnanos K.K., Hexknanos A.K., Ky3bMumkna A.A. Pacuér Ha BBIHOCJIHBOCTB ABYTABPOBBIX NMOAKPAHOBBIX 6a/10K ¢ K-00pa3HbIMH CBADHBIMH LIBAMH B I10/IPeJ/IbCOBOIi 30He CTEHKH ..66
Tsanun A.I'. Texnuka cMHTe3a JIMHEHHBIX cHCTeM, 00/12JaI0IINX 32/IaHHBIMH JHHAMHYECKHMH 7KeCTKOCTSIMH, VISl AHHAMHYECKHX PACYETOB B IPSMOM BpeMEHH: OJAHOMepHBIii cay4aii .. 70
Kopooxo B.U., Typkos A.B. /lunaMu4ecKHe H CTaTHYECKHE HCC/Ie0BAHUS ABYXNIPOIETHRIX 6AJI0K C YHPYTo-NoJaTIHBbLIM YKPYNHHTEIbHBIM CTBIKOM HaJ CpeHeii onopoii ..76
060308 B.H., ab-T'oxapu X.A. Hecymasi cnocoGHOCTb COeTHHEHHBIX CTEH NPH celiCMUYECKUX BO3AelCTBUAX (3apy0e:KHblii onbIT) ..79

N 53a 2007 rog
80 ner HUMKB um. A.A. I'Bo3zieBa .2
Pacuernl Ha npoyHOCTHL
Cemuenkos A.C.,JIyropoii A.B.,Jlemuos A.P. Pacyer c60pHBIX NPOCTPAHCTBEHHO-1e(hOPMUPYIOLIMXCS TUCKOB NEePEKPHITHI U3 §0JIbIIENPOJIeTHBIX MHOTONYCTOTHBIX IUIHT ..8
3anecoB A.C.,ABanoB A. MeToabl pacyeTa NPOYHOCTH KeJ1€300e TOHHBIX IVIHT IVIOCKHX NMepeKphITHIi ..14
Ilyraes B.B.,Cokonos B.C.,AkcenoB K.H.,Illepouna T.B. Craneikesae306eToHHbIe 0001049KH NOKPBITHIi CO CBETOBLIMH NpoeMaMH ..20
Teopus ynpyroctu
Kopo6xo A.B.,Typko A.B. O 01H0ii 3aKOHOMEPHOCTH B TEOPHH YNPYIHX INIACTHHOK ..27
Kouaranos 10.A.Pacyer KpyrJibIX IVIACTHH HA JeliCTBHE COCPEIOTOYEHHBIX CHI .33
JlMHaMUYecKHe pacyeThl
Octpoymos B.B.,I'yces M.A. IIpeio:keHusi 10 YTOUHEHHIO METOAMKH JHHAMHYECKOI0 PACYETA BLICOTHBIX COOPY KeHMIi HA BO3/lelicTBHE NOPHIBOB BeTpa .43
Tsanun A.I'. TexHHKa CHHTE32 MHOTOMEPHBIX JIMHEHHBIX CHCTEM, 00,121aI0IMX 32JaAHHBIMH JHHAMHYECKHMH KeCTKOCTAMH ..47
Tuxonos U.H. IIpoekTnpoBanue 31eMeHTOB 3/1aHUIi U3 jKe/le300eTOHA HA aBapHifHbIe HATPY3KH € YY€TOM CBOICTB apMaTypPHOIo Npokara ..52
Henuneiinbie pacyerst
3ajecoB A.C., UBanoB A. Pa3paGoTka npeioskeHuii 10 CTaTHYECKOMY PacyeTy IUIOCKHX JKeJ1e300e TOHHbIX 3JIeMEHTOB ¢ y4eToM (pu3HYecKoii HeTuHeliHocTH .57
TTonor O.H., Mouceenko M.O. Pemenne HeJMHEHHBIX 32124 110 ONPe/ie/ICHHI0 HATIPSKEHHO-1e() OPMHPOBAHHOI0 COCTOSIHUS PA3HOMOAYJIBHBIX THOKHX IUIACTHH H NOJIOTHX 000/104eK,
NO/IKPeILIeHHBIX pedpamu ..61
OKCIepUMEeHTAIbHBIC CCIISI0BAHUS
Ilyraes B.B.,CoxonoB B.C.,ITacxun /I.B. DxcnepuMeHTaIbHO—-TEOPETHYECKHE HCCICI0BAHMS CBOYATOr0 MOKPLITHS M3 naHeaeii-o6oa04yex KIKC ..67
Hsituxpecroekuii K.IL.,Yepubix O.I'. UcciieroBanusi 3aMKHYTOH HWIMHAPHYECKOH 000104KH U3 KJeeHOi ipeBecHHbI H (aHepsI .72

N 63a 2007 rox
Bonpocs! HopMEpoBaHHS
Hazapos 10.11.,0iizepman B.H1. IIpeanoxenus no koppekruposke CHull I1-7-81 .2
Haszapos 10.11.,0iizepman B.U. MeTtox Tpex Mojie/Ieli B pacueTax coOpy KeHUIi Ha ceiicMu4ecKue Bo31eiicTBUA ..6
Pacuersl Ha npoyHOCTHL
Kpac oB 10.B. O cosep TBOBAHMM METO/1a PAcyéTa 1o npeejbHbIM COCTOSTHUSM ..9
JluHaMUYecKne pacyeThl
Byasiyes I'.I'. JInHaMHKa MHOKeCTBEHHOI'0 Pa3pylieHHsl 10CKo1e(opMHPOBAHHBIX YNPYTOBA3KOMIJIACTHYECKUXTe/l IIPH MaJIbIX HArpy3Kax ..13
060308 B.1.,Mamaesa I'.B.,Toacteix M.A. Ilepnoan! kos1e6aHuii KHPNUYHBIX 31aHuii .20
Tsanun A.I'. luHaMHYecKHii pacyeT IITAMIA HA IBYXCJI0HHOM OCHOBAHHH HA celicMMYecKoe BO3JelicTBHE ¢ HCII0JIb30BAHHEM CHHTE3a CHCTeMbI ¢ 32IaHHOH JIHHAMHYECKOii )KeCTKOCTBIO .25
Pacuernl Ha BLIHOCAUBOCTD
Hexnanos K.K.,Hexnanos A.K. O Koppe/siinoHHOH CBSI3U JIOKAJIBLHBIX CIBUTAI0IUX HANpsiKkeHUi B K-00pasHom mBe B MoApe/ILCOBOIi 30He MOJAKPAHOBBIX 020K ¢ YHCIOM LHKJI0B
NPOKATLIBAHKS KO0JIeC MOCTOBBIX KPAHOB ..29
Teopus ynpyroctu
Boctpos B.K. TpemnnoofpazoBaHue npy c:KaTHU TeJla ¢ HHIHHAPHYECKOH M010CTBIO .32
PacueThl HA HA/IEKHOCTH
TlepeabmyTep A.B.,Causkep B.U. O kod3ddunuente Hage;KHOCTH MO YCTOHYMBOCTH .37
Yr1run B.C.,Ilnotaukosa O.C. Onpenenenne pacueTHOH HAJeKHOCTH PaM 10 yCJI0BHIO NpPe/ieIbHOT0 paBHoBecHs ..39
Henuneitnple pacuerst
Mumenko A.B.,Hemuposckuii FO.B. Pacuer 1 NpoeKTHPOBaHMeE IePEBAHHBIX CTEP/KHEBBIX CUCTEM € y4eToM (pusnueckoii HeJnHeliHOCTH ..46
®enoposekuii I'.JI. Dnaoxponnas Moaudukanus ypapHeHus HelnHeliHo# noisyyectn Padornosa ..53
Teomerpuueckue pacuerst [TokpoBekuii A.A. Crioco6 onmucanus reoMeTpHH MJI0CKOH KPHBOii .56
YHCIICHHBIC METOJIbI
Poanonos A.A.,Muponos M.IO. PazpuTHe HenmpsiMbIX METO0B ONITHMH3AIIMH KOHEYHO-3JIEMEHTHBIX MojieJIeif ’KeCTKHX MJIaCTHH ..58
CemenoB A.C., Meabuukos B.E. MHoromMoae bHbIi aHAIN3 HEYNPYroro 1e)OpMHUPOBAHHSI MATEPHAIOB H 3J1eMEHTOB KOHCTPYKIIHIi ..63
Pyrman 10.J1., Cemenos B.A., Jledenes B.JI. [IpumeHeHne MeTo/1a NCEB10KECTKOCTEH /I AaHAJIN3A NMPee/IbHBIX COCTOSTHHI KOHCTPYKIMIA ..68
DKCIepUMEeHTAIbHBIC HCCIIEI0BAHUS
Mstuxpecroekuii K.I1., YUepnpix O.I'. Hcciie1oBanusi coBMecTHOM padoThl 00IIHBOK H KapKaca 3aMKHYTO# HHJIHHAPHYECK 0l 000/104KH U3 peBecHHbI H (haHepsI .73
O6ume Bonpocst XXII mesxaynapoanast kondepenuus «MareMaTnueckoe MoJeJHPOBaHHe B MeXaHHKe Ae(OPMUPYeMBIX TeJl H KOHCTPYKIMIA..81
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N 1 2006rox
Pacuersl Ha TpoYHOCTH
Kapnenko H.U., Kapnenko C.H. O MeToMKe pacyeTa jKe/1e300eTOHHBIX IUTUT ¢ Y4eToM JedopManuii nonepeyHoro caBura ..2
Haiiuyk A.f1. BsizkocTh paspymenus apesecunbl cochbl Kic u Kiic ¢ mpu coBmMecTHOM JieiicTBHM HOPMaILHOI0 OTPLIBA H NONEPEYHOro cABUIA ..7
BenoB M.B. CuHTe3 1 aHAJIM3 YCHIIEHHS CTEP:KHEBBIX CHCTEM € Y4eTOM IUIACTHYECKHX CBOMCTB MaTepHasia Ha OCHOBE MeTO0/1a Npe/ieJbHOro paBHoBecHs ..15
lyraes B.B. UcciieoBaHust JTOKAJIBHBIX CXeM H3JI0MA IVIAIKHX JKeJ1e300e TOHHBIX 000/104€K ¢ Pa3In4HOii KpUBU3HON MOBEPXHOCTH MPH JIeiiCTBHH COCPEI0TOYEHHOI HArPY3KH .21
Teopus ynpyroctu
AmnjpeeB B.U. YUnc/ieHHO-aHATMTHYECKHI MeTO] pellIeHHs 32/1a4 TEOPHH YIPYIOCTH HEOAHOPOAHBIX Teal. Yacrh 2 .28
Kana6eramsuan M.I'. K pemennio ¢pu3nveckn HeJTMHeHHBIX IPOCTPAHCTBEHHBIX 3a1a4 .31
JINHAMHYECKHE PACYeThl
Eroperues O.A., [Toxnaesa O.U. HopmaubHbIii yaap no Topuy HHIHHAPHYECKOI 0001049KH .34
Tlo3usik E.B. Pazpa6oTka moiyaKTHBHOI0 JHHAMHYECKOI0 FacHTeIsl celiCMMYeCKHX HArpy30K Ha 31anue ..37
Tsanun A.I'. CoueTanune ABYX MojieJieli B pacyeTax ceiicMHYECKOH PeaKIuu COOPY KeHH s, B3aHMO/IeiiCTBYIOIEro ¢ [PYHTOBBLIM OCHOBaHHeM ..43
Xapuanos B.JI. Cokpaienne creneneii cBo60/1bI B leTepMUHUPOBAHHOM pacueTe ..48
YucneHHbIe METOIbI
Taiizkypos ILI1. KoneuHo-3/1eMeHTOE pelieHne 3214 TEOPHH NOJI3YUYeCTH .52
Hrunarses B.A., Urnatbe A.B. Cmemannas ¢opma MKD B 3a1a4ax cTpouTeIbHOI MeXaHUKH ..59
Trokanos FO.51. Pacuer 060104eK nPOU3BOILHOI (GOPMBI METOIOM KOHEYHBIX 3JI€MEHTOB B HANPSIKEHHAX ..65
Teopus rennonposojanocty I'ennes I'.A. TensoBoii 6aj1anc B BOJTHOBOM T€OPHH TENJIONPOBOAHOCTH TEPMHYECKH AHH3OTPONHBIX Tea .71
Mexanunka rpyaToB I'arun B.U., UBannios I1.M. PacueT 6210k HAa MHOTOC/10/{HOM HEOAHOPOIHOM HeJIMHEITHOM OCHOBaHuH ..77
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PacuéTel Ha MPOYHOCTD
Hasapos 10.I1.,ITonos H.A.,JleGegeBa U.B.,Uekames B.B. Yuer ceiicMuueckux Bo3aeiicTBHii Ipu pacuere MHOrO()YHKIHOHAJIBHBIX BBICOTHBIX 31aHHIi U KOMILIeKcOB B MockBe ..3
PacueTsl Ha ycTOHYNBOCTD
Tlonecko A.U.,Haropusik O.U. YcToiiunBOCTH ApMUPOBAHHBIX IEPEBAHHBIX CTEP:KHEl ¢ yueToM Gpu3ndecKoii HelMHeliHOCTH ..8
I/ICCJ'IEI[OBB.HPIH TIOBCACHHUS apMHUPOBAHHBIX JCPEBSHHBIX CTpe)l(Heﬁ Ha BCEX MHTECPBAJIaxX 3arpyKCHUs B COBpeMBHHOﬁ H'd.y'-lHOﬁ JATEPATypEe NPEACTABICHBI JOBOJIHO CKYIIO. HaCTOﬂH.IaS[ CTaThsl HAIIPBJICHA HA y4I€T
Ha3BaHHOT'O li)'dKTOpaA HOCJ’ICZ[HEC JOCTHUTacTCs IIYTEM PaCCMOTPCHHUS ABHIKCHHUS CTCPIKHS MO ,E[eﬁCTBHCM BO3paCTaIOLLlBI>i Harpysku.
JIMHAMIYECKHEe PACUEThI
BeckonbuibHblil A.H.,Kagomues U.I'.,beckonblibnas H.M. Yiap KoHHYecKoro MHIEHTOPa N0 IUIACTHHE,IesKallell HA BUHKJIEPOBCKOM OCHOBAHUU,IIPH YIIPYTonaacTHYeCKOM
nepopmuposanuu..11
YHCIIeHHBIE METOJIBI
Tsanuu A.I'. MogeanpoBanue pacnpe/ie/ieHusi KOHTAKTHBIX CHJI N0 NOOLIBE U 3ar/1y0JIeHHBIM CTeHKAM (yHIaMeHTa B KOHEUHO0)JIeMeHTHBIX IHHAMHYECKHX PacyeTax ¢ 4YacToi ceTkoii ..17
B cratse NPEIOKECHO UCIIOJIB30BaTh IIPH pacqé‘rax Ha CEMCMHUYECKUE BOSHeﬁCTBHﬂ coopy){cel—mﬁ Ha TPyHTOBOM OCHOBAHHH ACHMITIOTHYEC KU MOJAXO01. OI[HOﬁ u3 CT&)]I/lﬁ B IPEATIOKCHHOM MOAXOAE ABJIACTCS
JZ[I/IH&MI/I‘-ICCKI/Iﬁ pacuer CHEHH&HLHOﬁ MOJEJIN COOPYKCHHS HA JKECTKOM lbyHHaMEHTe TI0 IIporpaMMme SASSI. I'naBuast 0COBEHHOCTh TIPEUIOKEHHOT O MOAX04a 3aKIH04YacTCA B TOM, YTO OCHOBHASA an)opMam/m 00
Blijlibel(TaX JUHAMHUYCCKOTO BSHHMOHeﬁCTBHﬂ COOPYIKCHHS C TPYHTOM IIOCTYIACT B OKOHYATEIbHBIH pacuer HOHp06HOﬁ MOJEIN HE 4€pe3 MOJACIb OCHOBAHHUS, & Y€PE3 BHCIIHEEC CHIIOBOC BOSHeﬁCTBHe.
Benun A.B. Henneiinoe B3anumo/eiicTBHe apMaTypbl M 6€TOHA Ke/1e300e TOHHBIX IIACTHH (I10CKOe HANPSIKEHHOe COCTOosIHueE) ..22
P pr I'.A. CoBp HbIe NP0GJeMbl MOJeJMPOBAHUS B MEXaHHKe COOPY:KeHHH ..27
Tiokanos 10.51. Pemenne miockoii 3a1a4u TeOpHU YNIPYTOCTH METOA0M KOHEYHBIX 3JIEMEHTOB B HANPSKeHUsX ..34
DKCIepUMEHTAIbHBIC HCCIICI0BAHUS
MaruxpecroBeknii K.I1.,ConoBbés . H. JkcnepuMeHTAIbLHO-TeOPeTHYECKHE HCCIEI0BAHNA KOPOTKHX HJIHHAPHYECKHX 000/104€eK ¢ IPHMeHeHHeM KJIeeHOii ipeBeCHHbI Ha
KpynHomacimradHoii moaeaun. Yacrs 1..39
Kuceaes I.5. KomGuHHpPOBaHHbIE apOYHBIE CHCTEMbI. JKCIEPHMEHTAJIbHOE HCCJIeJOBAHNE MOIeH .46
®apdennr M.U. DkcniepuMeHTaIbHbIE HCCIEA0BAHUS MOJIE/IN IBYCKATHOI0 6J10Ka U3 MeMOpPaHHBIX NaHeJeii .53
Tumoxuna E.A. UucjieHHbIE MCCIeI0BAHUS HANIPSIKEHHO-1¢()OPMHPOBAHHOI0 COCTOSTHHS IePEBAHHBIX 3J1€MEHTOB ¢ IIy0OKHMH MOJAPe3KaMu Ha onopax ..57
B nopsiake o06¢cyxaeHus
Kopurynos JI.A. MeTOIHKH OLIEHKH CMePY€e0nacHOCTH .61
Epemees ILI'. IIpenoTspamenne JaBHHO00Pa3HOIo (IPOrpeccHPYIOIEro) odpyIIeHHsl HeCY X KOHCTPYKIMI YHHKAIBHBIX 00J1bLICNPOJIETHBIX COOPY KeHHIi IIPH ABaPHIHBIX BO3JeHCTBUSAX ..65
Iepconanun
K 80-seTnio Bragumupa Bacuibesnya Bosoruna .73
JleontbeB H.H. K 100-1eTuio co aus po:xaenus B.3. Baacosa ..74
Hasapos 10.I1., Muponos E.M. K nsiTuecsiTu/1eTHIO OTe4yeCTBEHHOI BUOpousonsiuuu ..77
Moranos B./I., Kocuubin C.B. O Mexk1yHapoaHoii HAYYHO-TeXHHYeCKOii KoHpepeHIHH «BbIuncanTeIbHAS MeXaHUKA 1eOPMHPYEMOro TBepao0ro Tesia» ..79
N 3 3a 2006 rox
Pacuersl Ha npoyHOCTHL
Kaaucos I''M.,3aBbssioBa H.B. Marpuna I'puna B 3a1a4e 0 IJI0CKOM HANPSIZKEHHOM COCTOSIHMH NPSIMOYT0JILHOM IIACTHHKH ..2
Kioepa H.B.,®enopos B.C. K ananu3y KuBy4ecTH BHE3aIIHO NOBPEKACHHBIX PAMHBIX CHCTeM ..7
Kopo6xo A.B.,Pe3nnxoB A.E.,Kanamnnkos O.M. OnpejejeHne oCHOBHBIX YaCTOT KoJedaHuii MeMOpaH B BH/e KPYTOBOI'0 CeKTOPa NPOM3BOJIbHOI (opmbr .13
ITonos O.H.,Mouceenko M.O. Pemienne HeJIMHEHBIX 32/124 110 PacyeTy MOJOTUX 000J1049€K U IUIACTHH ¢ Pa3pbIBHLIMH napamerpamu ..18
Xoaoaaps B.I'. O cBsi3u k03 PHIHEHTOB HHTEHCHBHOCTH HANPSIZKEHHH ¢ HANIPABJICHUSIMH BEKTOPA MOTOKA YHEPTHH U CTPATrMBaHUs TPEIIUH ..25
JMHAMHYECKHE PAcUeThl
Hasapos 10.11.,Konnakosa E.B. IIpumenenue nupdepennnanbnoii Mogean ceiicMH4ecKoro Bo3ieiicTBUsi NpH pacyeTe COOpYy:KeHMii ..28
Xapaanos B.JI. Unciiennoe ucejie1oBanne BbICOKOBSI3KHX JeMn(epoB B 2j1eMeHTaX celicMou3osiumu .35
YuclieHHbIE METO/IbI
Ilokposckuii A.A. IIpumenenune cmemanHoii popmbl MKD K npociie;kMBaHUIO CTaMIi pad0Thl KOHCTPYKUMii .39
Troxkanos 10.51. BappannoHHo-ceTOUHBIN MeTO/ pelIeHHs MI0CKOI 32124 TEOPHH YNIPYTrOCTH B HANPSKEHHAX ..44
DKCIepUMEHTAIbHBIC HCCIICIOBAHUS
Istuxpecropckuii K.I1.,Conobes H.H. JxcnepumMeHTaAILHO-TEOPETHYECKHE HCCIEA0BAHNUSA KOPOTKHX HHJIHHAPHYECKHX 000/104€eK ¢ M HEM K it 1p HbI HA
KpynHomacuTadnoii moxenu. Yacrs 2 .50
OcHoBaHUs ¥ QyHIAMEHTbL
Amnkun B.H.,Kamesaposa I'.I".,Jleen C.P.,Cmerannnkos O.10. UcciieqoBanue BIMSIHHSI PACUeTHOI MOIe/IM IVIMTHOTO (hyHaMeHTa MO/ BLICOTHOE 3/JaHHE HA ero HeCyIyl0 CocoOHOCTD .55
T'arun B.1.,UBannnos I1.M. Pacuer 6210k Ha MHOTOCT0HHOM CTOXaCTHYECKOM OCHOBAaHWH ..61
HopmupoBanue pacueton
Oneccknii I1.]],Bensikos U.HU.,@opxaiim K. O6 onenke TemMnepaTypbl HyJ1eBOii IJIaCTHYHOCTH MPOKATA VIS OTBETCTBEHHBIX METANIMYECKUX KOHCTPYKIMii ..65
Ha3zapos 10.11.,J1e6eneBa U.B.,ITonos H.A. Pernona;isHoe HOpMUPOBaHHE CHErOBBIX Harpy3ok B Poccun ..71
B nopsaxe obcysxnenus
I'panoBcknii A.B.,Kucenes JLA.,llukanoBcknii E.JO. K Bonpocy 06 oneHke HaJie:kHOCTH (pacaHbIX CHCTEM M O pacnpe/ie/IeHHH BETPOBbIX HATPY 30K HA HHX ..78
Hamstu yuenoro Iamsitn Amutpusi Hukonaesnya CoboJiena ..83

N 4 3a 2006 rox

PacueTnl Ha 1poyHOCTH

Kopenesa E.B. IIpu6in:keHHbI aHATHTHYECKHI MeTO pacyeTa NPsSMOYTroJbHbIX H30TPOIHbBIX H OPTOTPOIHBIX IJIACTHH NepeMeHHOl TOJMMHBI ..2

Kopooko A.B., Cemenosa E.B., Kanamnukos M.O. PacyeT n1acTHHOK NepeMEHHOr0 ce4eHHs 10 MeToAy NpeeJbHOro paBHoBecHs ..8

Haiituyk A5 O 3ak PHOCTSX U Hsl Hecylleil CITOCOOHOCTH ONOPHBIX Y3J10B /IePeBSIHHBIX KJIeeHbIX §aJIOK ¢ noapeskamu .12

Hukynun A.W. O pa3jejenny pac4eToB NPOYHOCTH BHEIIEHTPEHHO CKATHIX 7Kej1e300€TOHHBIX 3/IEMEHTOB Ha CIY4aH MAJIbIX H 00JbIINX YKCIEHTP HCHTETOB ..16
Ionecko A.H., Anubirun O.A. ®enomMeHo10rnyeckas MoJeb pacueTa CTPOUTEIbLHLIX KOHCTPYKIHIA NPH KOPPO3HOHHBIX BoO3AeHcTBHAX .21

Anennn B.II. O pacuere BAHTOBO0-02104HBIX KOHCTPYKIHMii IPH HeJIMHEi{HOI pa6oTe BAHTHA OCHOBE YHHBEPCAJILHOI0 MeToa JIHHeapu3anum ..28

Pacuyersl Ha ycTOHUMBOCTD

Topnon B.A., Koruynos B.H. K pacueTy ycToHYHBOCTH YBOJTIOLHOHHO MOBPEKIEHHOTO Kej1e300€TOHHOT0 3/1eMeHTAa ¢ «1erpaIupyiomuMu» yCJI0BUAMH ONUPaHus ..33
JluHamMuyecKue pacuersl

Macaennukos A.M., Ayra C.M. Pacuer ¢epMbI N3 HeTMHEHHO-YNPYroro MaTepuajia Ha BeTpOBbIe HATPy3KH ..39

Iokposcknii A.A. [IpuMeneHne MeT0I0B CHJI, epeMelleHnii i CMeIAHHOr0 B 3a1a4aX IHHAMHKH ..41

PacueTnl Ha HA/IEKHOCTD

Yr1run B.C., [lnoTankosa O.C. Onpe/esieHHe HAJeKHOCTH CTATBLHOI0 THOKOro CTEPKHS MPH BHEIICHTPEHHOM C:KATHHM M OTPAHHYEHHON cTaTHcTHYecKoi HHpopmanuu .45
YmciieHHbIe METOJIbI

Bensnkun M.U. Uceaenosanue 1eOpMUPOBAHHS CTATHYECKHX MOJIeJIeli MATKHX 000J104€K ¢ TeOMeTPHYECKH H3MeHsieMol HCX0aHoii dopmoii .48

Taiizkypos ILII., Ko:xkuxos A.I'. KoHeuHO03/1eMeHTHBII pacyeT cTaabHOM pery/sipHo nepgopupoBaHHOii IBYTaBPOBOIi CTOIKH ..52

EpmaxkoBa A.B. KomnbloTepnas peajinzanusi HeJIHHEHHOr0 pacyeTa KOHCTPYKIMIA N0 NpeieibHbIM COCTOSTHHSIM MeTO/I0M J0NOJHUTEILHBIX KOHEUHBIX 3JIeMeHTOB ..58
Kopo6ko B.U., Typkos A.B., Bosipkuna O.B. 3 pHOCTH PeYHOro n3ruda u cBOOOIHBIX KoJIeGaHUI YNPYrHX 6a/I0K H IJIACTHHOK ..64

B nopsaxe obcyxnenus

Ycakosckuii C.b. O HOBOIi Po/IH TEOPHH PACYETOB COOPY:KeHMIi ..70

HMmyx M.K., 3yesa A.B. Haznauenne pacueTHoli TeMIepaTypbl HAPY/KHBIX CTEH C JIMLEBBIM CJ10eM H3 KHPIHYHOI Kiaaku ..71

Hawm ro6misiper. K 70-netnio Hukonas UBanosnua Kapnenxko ..74. K 70-1etuio Bnagumupa Wasnya TpaByma ..75

Ilamsatu yaenoro I'opnunyenko Bacuianii Makcumosuy .77

Penensus na kuury Posun JI.A. B.H. CauBkep. «CTpouTenbHas MexaHuka. Bapuanuonnsie ocHOBBI .78

N 53a 2006ron

MAJVIBLEB B.I1., npod. (MHCTHTYT NyTH, CTPOUTEJILCTBA M coopy:keHuii). [locBsimmaercst 110-s1eTHeMy 106171e10 MOCKOBCKOI0 rocy1apcTBEHHOT0 YHUBEPCHTETA NMyTeil coo01eHus..2
CTEITIAHOB HU.E., k.1.H. llIko1a cTrpouTennnoii mexannku MUNTa .4

JINHAMHYECKHE PACYeThl

3bIJIEB B.B., 1.T.H. TeopeMbl 0 B3aMMHOCTH B THHAMHKe KOHCTPYKIM#i ..10

HUBAHYEHKO U.H.,A.T.H.,npod. MeToabl pacyeTa Ha HECTAIMOHAPHYIO AMHAMMKY H CTATHKY FeOMeTPHYeCKH HeJTHHEeiiHbIX CTep:KHEeBBIX CHCTEM ¢ pacnpe/ie/leHHLIMH NapaMeTpams ..16
PacueTsl Ha ycTOHYNBOCTD

MAHYWMJIOB I'.A., K.T.H., 10o1., KOCHLBIH C.B., 1.T.H., ipod. O cleHApHsX NOTepH YCTONYMBOCTH PABHOBECHS PACHOPHBIX CHCTEM ..23

B nacrosimeii pabote chopMyIMpoBaHbI KAUECTBEHHbIC KPUTCPUH PA3BUTHS PA3IHIHbIX CLICHAPHEB IIOTEPH YCTOHYMBOCTH YIPYTHX OAHO) U JBYXMAPAaMETPUYCCKUX CHCTEM B 3aBUCHMOCTH OT XapakTepa
JIOKPHTHYECKOTO HAMPSHKCHHOTO COCTOSHUS (MOJIHOE WIIH HeroaHOe). OCHOBHBIC TEOPETUYECKHE IIOI0XEHNUS IPOMILIIOCTPHPOBAHBI IPUMEPAMH YHCICHHOTO PEIICHHUS 33/1a4 YCTONINBOCTH OECIIapHUPHBIX H
JIBYXIIAPHUPHBIX KPYTOBBIX apOK.

MOTAINOB B.J1.,n.1.1. [IATIAEB B.A. nmx.

OO0 ycToiiuMBOCTH BHCYHX H BAHTOBBIX MOCTOB,HAXOASILIMXCS 101 /IeiiCTBHEM BeTPOBBLIX HAIPY30K, B JeTePMHHHPOBAHHON H CTOXaCTHYECKOJ 11 OCTaHOBKAX ..32

POI'OB A.A.,kaHj.¢pus.matT.HayK, poueHT (MUHUT). PacueT craTuyeckoil M IMHAMHYECKOH YCTOHYMBOCTH 000/104€YHBIX H CTEPKHEBBIX CTPOMTEIbHBIX 3JI€MEHTOB CJI0KHBIX ceueHmii .38
Hpuse;{eﬂﬂa;{ METOAHKA YHUCIICHHBIX PaC4CTOB HM3THOHOM yCTOﬁ‘{HEOCTH obotouek u BH6POI[HHHMH‘I€CKHX PEKHUMOB MAaruCTpajJbHBIX pr60HpOBOIlOB TIO3BOJISCT peIIaTh Pl HOPMATHUBHBIX M TEXHOJIOTMICCKHUX 3a1a4
TPOMBIILIEHHOTO H IPAKIaHCKOrO CTPOHTENHCTBA.

Henuneitnpie pacuers

KOPOBKO B.H., a.1.H., npod. ABJSAKOB /I.B., unx. (Opeal' TV, r. Opeur)




MeToanka KOHTPOJIsI TPEIMHOCTOHKOCTH 00pa310B U3 KJIeeHOii ApeBecHHbI ¢ JedekTaMu B BHe TPEIMH HOPMAJILHOIO OTPbIBA ..44

B crarpe npeiaraeTcss METOAUKa KOHTPOJIA TpeHIHHOCToﬁKOCTH M3JeIui 1 KOHCprKHHﬁ U3 KJIeeHOI JPEBECHUHBI C lIe(beKTaMH B BUJI€ TPEIIMH HOPMAJIBHOTO OTPBIBA U NPEACTABJICHBI PE3YJIbTAaThI
OKCIIEPUMEHTAJIbHBIX HCCIIE0OBAaHHH.

KPYI'JIOB B.M., a.T.H., npod. TYKBSAHOB M.A., k. (Opeal' TY, r. Opeu)

HccaenoBanne TepMoOHANPSIAKEHHOT0 COCTOSIHMS OETOHHOTO U 7KejIe300eTOHHOI0 MACCHBOB B Npoliecce TBEPIeHUs ¢ y4eToM nojsyuecTu 6eTona ..47

B paﬁoTe HMCCIIEAYETCA BIIMAHUE MpoOLECCa TBEPACHUA GeroHa Ha TEPMOHAIIPSAKEHHOE COCTOAHUE ©OETOHHOTO H KeJe300€TOHHOTO MaCCHBOB C YYETOM IOJI3Y4YECTH U USMEHEHUEM MOAYJIA YIIPYTOCTH 6eToHa BO BPEMEHH.
Vuer stux q)al(TOpOB uMeeT OOJBIIOE 3HAUCHUE A1 MOHOJIUTHBIX CTPOHUTEIbHBIX KOHCprKL[I/lI\/‘I, B KOTOPBIX IOSIBJICHUE TPCIINH MOXKET OKa3aTbCsA HE TOJIBKO HEXKEIATCIIbHBIM, HO X HEAOIyCTUMBIM. B pa60Te
paccMaTpuBacTCA TeHﬂOClJI/BI/I'-leCKaﬂ MOJEeJIb MacCUBa ¢ BHYTPCHHHUM TCIIOBBIACICHUEM IS a;[ua(iaTH!{ecxnx yCHOBI/Il‘;L SIBnenue THOJI3y4deCTH 0OeToOHa U U3MEHEHUE MOAYJIs1 yIIPYTOCTH OIMHMCBIBAIOTCS YPAaBHCHHUEM
TEOPUH YIPYTO-IOI3y4ero Tema.

MYJSAEBCKHUM 11.B., nwx. TOKAPEB ILM., k.1.1. (MUHT)

Hanpsizkenno-1e)opMUpPOBaHHOE COCTOSTHHE 3JIEMEHTOB CHCTEM M3 CHHTeTHYECKHX HeTKAHBIX MATEPHAJIOB C y4eTOM HX HeJIMHelHoii mojzyyecTH ..52

B nanHO# cTaThe TPUBOIATCA PE3YJIBTATHI pacy€Ta CUCTEMbI «I'€OPEUIETKA — TPYHT» IIPHU KPAaTKOBPEMEHHBIX W JUIUTEIbHBIX BO3JICHCTBUSAX C Y4eTOM HEJTMHEHHON TI0JI3y4Y€CTH MaTepHajia reOpeIIeTKH. B pesyibTare
CpaBHUTEIBbHBIX PACYETOB IIPH Pa3IMYHbIX criocobax 3aKpEIVICHUA AYECK IC€OPCIIETKU ObUIH BLI6paHLI ONTUMAJIBHBIE CXE€Ma U 1LIar paCCTAaHOBKHU aHKEPHBIX SaerHHSHHﬁ.

YUPKOB B.II., A.T.H., no4yetnblii 4w1.PAACH, npod. (MAHUT). OcHOBBI BepOSITHOCTHOI0 PacyeTa HIMPHHbBI PACKPBITHS TPELIHH B Kej1e300€ TOHHBIX KOHCTPYKIHUSAX ..58

UucneHnble METO/JIbI

B.AJIEKCAH/IPOB,akan.PAACH,1.1.1., J1.5.JOJTOTKA3ZHH,K.T.H.,1011., C.5.KOCHLbIH,1.T.1.,ipodp. (MAMT), H.K.KO3EEBA ,uns., F0.M.CAMOXBA JIOB,unk. (MoCHHAKNDOEKT)

O nocTpoenuyu NPoCTPAHCTBEHHON MOJIeJIM H CTATHYECKOM pacyere MHOro()y HKIIHOHAJILHOIO NOI3eMHOr0 KoMIulekea Ha miomann Teepckoii 3actaBbl B Mockse ..64

HpI/lBe,HCHa TNIPOCTPAaHCTBEHHAA pacy€THasA MOACIIb MHOFOd)yHKLIHOHaJ'ILH()FO MOA3€EMHOI0 KOMIIJIEKCA, MO3BOJIAIOIIAA U3y4aTh Haﬂp}l)l(eHHO-Z[eC])OpMHpOBaHHOe COCTOAHHUE COOPYIKEHHUA I10 CXEME «KOHCTPYKUHUA —
(byHL[aMSHT — OCHOBAaHHE» KaK €IMHYI0 CUCTEMY Ha pa3jIMYHBIX 3Talax CTPOUTEIbCTBA U dKCIUTyaTallud B JIMHEHHOM NMOCTAaHOBKE 3a/1a4H.

T'. M. KAIUCOB, a.1.H., npod. (Cu6AIU, Omck)

IIpumenenne matpun I'puna B 3a1a4ax CTPOUTEILHOI MEXaHMKHU NPSMOYI0JbHBIX IIACTHHOK ..69

B paGOTe TIOJTy1d€Ha MaTpuLa Fpuﬂa JUIS 3a1a41 O IIJIOCKOM HAaIlpsKCHHOM COCTOSHUH HpS{MOyFOHLHDﬁ TUTaCTUHKH, HIAPHUPHO or{ep'mf/'l Ha ABYX IPOTHBOIIOJIOKHBIX CTOPOHAX U SHH_lEMHEHHOﬁ Ha IByX OpYyTHX.
IpuBesena obmas cxema MOCTPOeHUs MaTpHuB! ['prHa wist A epeHIaIbHOr0 YPaBHEHHS C OJHOPOJHBIMH KPaeBbIMU YCIOBHSIMH, U, KaK YaCTHBIH CIIydaii, OIy4eHa IS yKa3aHHOMH BBILIC UTACTHHKH (yHKIIS
BIIUAHUA HPOFHGOB. HPI/IBCIICHBI TIPUMEPBI €€ IPUMCHCHHUS B 3a1a49€ O COOCTBEHHBIX KOJICOAHUSX TUITACTUHKHU C TIPUCOCANHECHHBIMH TOYCYHBIMH MAaCCaMH U YIIPYTUMH OIOPaMH. PaCCMDTpeH CTaTHYECKUI pacuer
I[ByTaBpOBOﬁ 6anku ¢ ABYMSI IIPSIMOYTOJIBHBIMH BBIPE3aMH B CTCHKE. HHKOHCH, JlaHa METOMKa pac4deTa Ha yCTOﬁ‘lHBDCTL TUIOCKO#M EbOpMI:I n3ruba CIUTOIIHONW CTEHKU U AT CTy4dast HaJlTn4ius B Hel BBIPE30B MPUBECACHBL
COOTBETCTBYIOLIME PEKOMEHIALINH.

B.A. OBO30B, a.1.1. (IITHUUCK um. B.A. Kyuepenko), M. JJIbXACCAH, un:xk. (Poccuiickuii yHuBepcuTeT 1pyKObI HAPOI0OB)

HccaenoBanne ¢ NoOMOIbI0 KOMIIBIOTEPHOI0 MOE/IHPOBAHMSI IPOYHOCTH M YCTOHYMBOCTH CBOOOIHOCTOSIIMX KHPIIHYHBIX CTeH NPH PEKOHCTPYKUHH 31aHmii ..78

Hcnonp30BaHnEe BEIYUCITUTEBHBIX KOMIUIEKCOB THIIA «J'h/lpa 9.2» win HpHﬁHI/I)KeHHLIX METOAOB 1A pacyeTa yCTOﬁLIPlBOCTPl CBOGO,E[HOCTOHH.II/IX CTEH I03BOJIUT 0OOCHOBAHHO Ha3HAYaTh CTPaxOBOYHBIE KPEIIECKHBIE
yCTpOﬁCTBa COXpaHAEMBbIX d)acam—mx CTEH Npu TIOJTHOM PEKOHCTPYKIMH 3/1aHHUsA, @ B HEKOTOPBIX ClIy4asax 000CHOBATH HeHaH06HOCTB KpEIUICHUA.

N 6 3a 2006 roa

Tennuenko B.W. Bxaan yuensix MUCH-MI'CY B coBepuieHCTBOBAHHE METO/I0B PAcyeTa CTPOHTEIbHbIX KOHCTPYKIMIi .2

Pacuersl Ha npoyHOCTHL

AraxanoB J.K.,Araxanos M.K. Cdepa nopa aeiictBuemM 00beMHbIX cHiI .4

T'a66acos P®.,dunaros B.B. K pacyery Ha ycTOiYHBOCTL Tpexc/I0iiHbIX NaHeei .9

Banwomenkos M.I'.,YmakoB A.}O. CooTHouleHust 0600111 HHOI OPTOrOHAJIBLHOCTH M UX HCIIOJb30BAHME IIPU pacyeTe CKATO-U30THYTHIX IVIACTHHOK MeTO0M HAYAJIbHBIX GyHKIMii ..12
Eroperues O.A.,Eroperyes O.0. Biausinue rpaHMYHEBIX yCJI0BHI IPH BBIBO/IE YACTOTHOT0 YPABHEHHsI COOCTBEHHBIX KoJ1e0aHuii niaacTuHbI .18

JleontheB H.H.,JleonTheB A.H.,Barnainia X.A.M. U3ru6 mimThbl cpe/iHei TOJLUMHBI IPH HAJIMYUH YCUIHI B CPeJIMHHOMN IU10CKOCTH .21

Pacuersl Ha ycToitunBocTs AMOcoB A.A.,Txanb JI.B. O ycTOiuHBOCTH KBa3HIMIIMHAPHYECKUX 000/104eK ..25

Pacuersl Ha HaIEKHOCTD

JixunupenamBuiu I A, ,MkptbrueB O.B.,JIu Ilens Kenbxya. Haje:kHOCTb cHCTEM ¢ NOBbIIIEHHBIM leMIpHpoOBaHueM .29

Paiizep B./I. AHa/IM3 HAIEKHOCTH IKCILIYATHPYEMBIX KOHCTPYKIMIi ..33

YucieHHbIe METO/IbI

3o0n010B A.B.,AknmoB I1.A.,Cuaopos B.H. MeToabl TOUHOI0 aHATHTHYECKOI0 PellieHHs] MHOIOTOYEYHBIX KPaeBhbIX 32124 CTPOUTEIbHONH MeXaHHKH /151 00JbIIHX CHCTEM 00bIKHOBEHHBIX
aud depeHIHATBHBIX YPABHEHHIT IEPBOro H BTOPOro MOPSIKOB ..39

Beaocrouxmii A.M.,/lyounckuii C.H.,IToranenko A.JI. MeToabl JHHAMHYECKOI0 CHHTE3a NOJAKOHCTPYKIMIi B 321a4aX MOJeJMPOBAHMSI CJIOKHBIX HHIKEHEPHBIX CHCTEM ..45
Benocrouxuii A.M.,Kanuuapa JI.K.,JJyounckuii C.U.,IlenbkoBoii C.b.,Iloranenko A.JI.,Kienen O.}0. KommiekcHoe pacyeTHoe 000CHOBAHUE HANIPSIZKEHHO-1e()OPMUPOBAHHOIO COCTOSTHUS
BBICOTHBIX MHOTO(YHKIHOHAIBHBIX KOMIUIEKCOB ..52

AHAJIUTHYCCKUE PACYETHI

Mosraaesa M.JI.,Muxaiiios /I.B.,Bopooses M.B. OcHOBHBIC IPAaKTHYECKHE BAPHAHTELI NPSAMOM pery/asipuzanuu GyHKUMIi ¢ 0C00eHHOCTAMH, SIBJISIIO LIMMHCS SIPAMH MHTErPaJIbHBIX
OIepaTopoB B 3a/1a4ax pacyera CoOpy:KeHMii ..57

Teopus ceiicmoctoiikoctu Monapye B.JL. K Bonpocy HHTepdepeHI N celicMHYeCKHX BOJIH, PACIPOCTPAHSIIOIUXCS B CJIY4aiiHO-HEOIHOPO/IHOI YNpYroii cpeje ..66

Hamw ro6unsiper Bragnmupy JaBunosuuy Paiizepy — 70 jer .72

N 1 3a 2005ron
Pacuérel Ha 1pOYHOCTH
A.C. 3AJIECOB, a.T.H., npod., T.A. MYXAMEJIMEB, a.1.H., E.A. YUUCTSKOB, a.T.H., npo¢. (HUHNKB)
Yder ¢pu3ndeckoii HeIMHEHHOCTH NMPH PacyéTe KeJ1e300eTOHHBIX KOHCTPYKIMI BLICOTHBIX 31aHMIi...4
B.B. LIYT'AEB, a.1.H., npo¢., 5.C. COKOJIOB, k.1.H. (HUN)XB)
Pacuér Hecymieii cnocoGHOCTH IIIATKHX U PeSPUCTHIX JKe/1e300e TOHHBIX 000/104€eK MeTO0M Ipe/ieIbHOT0 PABHOBECHSI B HEJIMHEIiHOli ocTaHOBKe ...8
Pacuér rmaakux 1 peOpPUCTHIX KEIE300eTOHHBIX 000I0YEK MOT0XKHTEILHOMN, HYICBOH U OTPULIATEIBHON rayCCOBCKONH KPHBH3HBI METOIOM MPEACIbHOrO PABHOBECHUS B HEJMHEIHON OCTAHOBKE IIO3BOJISICT COBMECTUTH
PpeLICHHE 3324 IPOYHOCTH H YCTOHYUBOCTH B GAMHOM PAcUYETHOM LIMKJIC U HOTY4YUTh HEOOXOAMMBIC ULl IIPOCKTUPOBAHHS 3HAUCHHUS HECYLIEH CIIOCOOHOCTH 000I0UEK U KPHTUYECKOTO IPOruda, COOTBETCTBYIOLIETO
pvaéTHOﬁ cXeme }Z[eq)OpMHpOBaHHﬂ, a Tak>Xe IMPOBECTH aHAJIU3 BIIMAHUA Ha HECYIIYIO CIOCOOHOCTH TPOYHOCTH U TECOMETPUIECKHX MMapamMeTpOB 06os0ueK ¢ LENBIO BLIGOpa ONTUMAJIBHOTO KOHCTPYKTOPCKOI'O PEIICHHA.
Pacuérbl Ha ycTOHUMBOCTD
B.A. ITHATBEB, a.T.H., npo¢., A.B. MAKAPOB, k.T.H. (BoarT'ACY, Boarorpan)
Penlenne HeloJIHOI anreépanueckoii NpodaeMbl COGCTBEHHBIX BEKTOPOB H COOCTBEHHBIX 3HAYCHHI /LISl 32124 IMHAMUKH H YCTOHYHBOCTH METO0OM 4ACTOTHO-IMHAMHYECKOI KOHIeHcauuu...14
C.C. HE®EIOB, kana. texn. Hayk («KPOCIOHEPT'OATOM», MockBa). SIB/ieHHe HEeYCTOHYHBOCTH :KeJ1e300e TOHHOM 3aMThI 000;104KH ADC npH BO3/1eiiCTBHY BHYTPEHHEr 0 1aBjieHus...20
I'.B. BACWIBKOB, a.T.H., npo¢., F0.A. 3ABAPA, uni. (PI'CY, Pocto-nHa-/lony). HoBble unciia 30710Toii Mponopumuu U reoMeTpuyecKas COpa3sMepHOCTh IUIHT NepPeKpbITHS...25
Teopus ynpyroctu
B.A. AHJIPEEB, ui.xopp. PAACH, a.T.H., npod. (MI'CY). Ync/ieHHO-aHAIMTHYECKH I MeTO/I pellieHHsl 32/1a4 TEOPUH YIIPYTroCTH HEOHOPOAHbIX Tea. YacTs 1...32
B craThe paccMaTpUBAIOTCS 3a{a4H YIPKIOCTH HEMPEPHIBHO HEOJHOPOJHBIX TEl, B KOTOPBIX Ae(OPMALHOHHBIC XapaKTEPUCTUKU MaTepHalbl (MOLYNIb YIpyroctu E u kodgguyuenm Ilyaccona v) sSBIAIOTCS
HENpepbIBHBIMH (YHKIUAMU KOOpAUHAT. IIpHBeICHbI pa3pelualonie ypaBHCHHUs B IEPEMEILCHUSX JJIsl IUIOCKOM 3a/jaull B MOJLIPHBIX KOOPAHHATAX, a TAKkKe UL 33a4 B UMIMHAPHICCKUX U CHEPHUICCKHX KOPPAHHATAX.
TI'.A.-TEHUEB,ua.xopp.PAACH, n.1.H.,1po¢., K.ILISTUKPECTOBCKHAM,k.T.10. (IHUMCK nm. Kyuepenko, r.Mockga), B.L.KOJTYYHOB,un.xkopp.PAACH,a.1.H.,ipo¢., H.B.KJIIOEBA k.1.H. (OI'TY)
Of1nee pereHue 321241 TEOPHH MPe/IeTLHOI0 COCTOSTHUS NPH II0CKOii 1edopmanuu...40
B craTbe paccMOTpeHO perenue oOuIel 3a1a4ui TEOPUH IPEIeIbHOTO COCTOSHHUS JIbJIA C Y4ETOM €ro IIACTUYECKUX CBOMCTB MPH MIIOCKOM Je() OPMHPOBAHHOM COCTOSHHMH U IaH MPUMEP €€ IIPAKTHUECKOrO MPUMEHEHHS.
Junamuyeckue pacuérbl
B.C. PACTOPI'YEB, a.1.H., npo. (MI'CY), A.U. ATAMEHKO, k.1.1H. (MI'CY)
PacuéT npocTpaHCTBEHHBIX Ke1e300eTOHHBIX KOHCTPYKIMI NMPH JeiicTBMM CTATHCTHYECKOIH H KPaTKOBPEMEeHHOi IHHAMHYECKOii HATPYy30K...45
O.A. ETOPBIYEB, a.1.H., npod., 0.0. ETOPBIYEB, k.1.H., npod. (MI'CY). MeToas! Hcciie10BaHUs MONePeYHbIX KOIe0aHUi{ IUIACTHH HA 0CHOBE Pa3THYHBIX NPUOIHIKEHHBIX TeopHii...51
B naumoii paboTe H3IaraloTCs MATeMaTHYCCKIE MPHOIIKCHHBIC METOBI PEIICHHUS 3a1ad KOIeOaHnii MPsIMOYTOIbHBIX B IUIAHE IUIACTHH, KPasi KOTOPBIX IIPOM3BOIBHO 3aKPEIUICHBI HIIH CBOOOJHBI OT HAMPSIKCHUH.
YucaeHHbIC METO/Ibl CTPOUTEIBLHON MEXaHUKH
A.B. 30J10TOB, a.T.H., npog., [I.A. AKUMOB k.T.H. (MI'CY)
O 3azayax pacyéra KOHCTPYKUHIi ¢ MOCTOSTHHBIMH (PU3HKO-TeOMeTPHYECKHMMH XapPaKTePHCTHKAMH 110 OJHOMY M3 HANIPABJIEHUIi B AHAJUTHYECKHX H JIHCKPETHO-KOHTHHYAIBHBIX (opMax..56
M.B. BEJIOB, un:k, A.H. PAEBCKHM, x.7.1., npod. (IITYAC, Ilen3a)
Hpest MeToa npeie/IbHOr0 PABHOBECHSI B KOHEYHO-)/1eMeHTHOIi OCTaHOBKe 32a4H ¢ MCI0/Ib30BAHHEM JIHHEeiiHOro MporpaMMHpoBaHus...61
B naHHO# cTaThe OMUCHIBACTCS AITOPUTM PacyéTa KOHCTPYKINI C y4eTOM IUIACTHYECKUX CBOMCTB MaTEpPHAIbl, OCHOBAHHBII HA CTATHCTUYECKO} TeOpeMe MEeTO/a IPEeEeIbHOTO PABHOBECHS, PEali30BaHHbII Ha Oase
MeTo/a KOHe4HbIX anemenToB (MKD) ¢ nmpuMeHeHieM IHHEHHOTO IPOrpaMMHpPOBAHHSL.
B nomorip npoekTupoBIUKY
ILJI. ONECCKM, n.1.1., npod. (ITHUHUCK um. B.A. Kyuepenko)
ABapuiiHoe npejebHOe COCTOSIHHE H TPeOOBAHMS K CTAJISIM Il YHHKAJIbHBIX KOHCTPYKIIHIi...66
ILI. EPEMEEB, a.1.1, npo¢. (IHUUCK um. Ky4epenko)
Oco6eHHOCTH MPOEKTHPOBAHMS YHHKAJIbHBIX 00JILLICNPOIETHBIX 31aHUI M COOPYKeHHii...69
B nacrosimieii pabote 060011IeH OIBIT IPOCKTHPOBAHKS YHUKAIBHBIX OOJIBLICTIPOICTHBIX 3AaHHII H COOpYKeHHH, Bo3BeaeHHbIX npu yuactii [ITHUNCK um.B.A.Kyuepenxo 3a nocneanue 30 ner. B nx aucie
YHHBepcanbHblil craguoH "Omummnuiickuit", Benorpek "Kpsurarckuit”, JIBoper criopra "U3maitnoso", cBeronpospaunoe nokpsitue "Craporo I'octurHoro JIBopa", Ko3bIpbKH HaJ TPHOYyHaMH CTaquOHOB "JIyKHHKH" 1
"Jlokomotus", KpbIThlit KOHbKOOEKHBIH HeHTp B KpburaTckoM, $yT00IbHO-IerkoaTIeTHIeCK il MaHex B Kasanu u psx aApyrux.
TlamsTi yyeHHOTO
Crpenenxuii H.C. - 120 et co ausa poxieHus...76




