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the room through air-jet devices located within partition. The proposed way of supplying cooled air into conditioning
room combines two main mechanisms of space cooling: heat transfer through ceiling surface and cooling by mixing
ventilation. Velocity and temperature distributions within the conditioned office space were obtained when applying
the suggested way of room cooling. The simulation was performed using STAR-CCM + software which is based on
the numerical solution of differential three-dimensional Navier - Stokes equations. Numerical research shows that
in investigated case up to 40 % of the total heat loads is possible to assimilate by the ceiling surface, and only the
remaining 60 % of loads is assimilated by entering the room through air-jet devices cooled air. It is found that in the
occupied area the uniform temperature (23 © C-24 © C) and velocity (0.1-0.3 m / ¢) distributions are observed. Areas
with significant velocity and temperature gradients are absent in occupied area.
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B crarbe mpuBOIUTCS METOAMKA pacyeTa yuacTKOB 3anTyOIeHHBIX MaruCTPaIbHBIX TPYOOIIPOBOOB C KOHCTPYK-
TUBHBIMU BKJIFOUEHUSIMU Ha ceficMUYecKoe Bo3eicTBIE. AKTYyaIbHOCTh PACCMaTPUBAEMOr0 BOIIPOCa MOATBEPXKIACT-
CsI TIOBBIIICHHOH aBapHITHOCTBIO YKA3aHHBIX YUaCTKOB, P OTCYTCTBUH KAKMX-JTHOO CHEIUATBbHBIX YKa3aHHH 10 MX
pacueTy B JIEHCTBYIOIIMX HOPMAaTHUBHBIX JJOKYMEHTax. Pa3spaboTaHHas paHee METOJMKA, 110 MPUINHE HEOOXOAUMOCTH
YHCIICHHOTO PEUIeHHs CHCTeM AnddepeHnnaabHbIX ypaBHEHUH, He MOMyIHiIa MHUPOKOTO PACIIPOCTPAHEHNUS HA TIPaK-
THKe. B pamMkax cTep:kHEBOI cxeMaTH3aluu B TePMHUHAX ACHCTBYIOLIET0 HOPMATUBHOTO ITOIX0/a TIOJIyYeHbI aHAJTUTU-
YecKre BBIPaKEHHS IS OTPeIeIeHNs TOTIOTHUTENbHBIX HAMPSDKEHUH, 00yCITOBICHHBIX JIOKAIU3aHel HU3KO9acTOT-
HBIX KOJIeOaHWI Ha yKa3aHHBIX y4acTKaX, ¥ HANPSDKEHUI, 00yCIIOBIEHHBIX OSTYIIUMHU BOJHAMH (BHICOKOYACTOTHBIMHU
KomebaHusAMHM). BhImonHeHa KOMHUecTBeHHAs OIeHKA HANPSHKEHUH ISt Hanboee 9acTo MPUMEHSIEMBIX Ha TPAaKTHKe
TpyO M THUIMYHBIX IPYHTOBBIX YCIIOBHIA, a TAK)Ke IPOBEICHO COMOCTABICHUE C JaAHHBIMU APYTUX HCCIIEI0BaTENeH.
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The article provides a method of calculating buried pipelines with structural inclusions on seismic action. Confirmed
the relevance of the issue at these high accident areas, in the absence of any specific indication of their calculation in
the current regulations. Previously developed technique, because of the need for numerical solutions of systems of
differential equations, is not widespread in practice. As part of the rod in terms of the current schematic regulatory
approach, analytical expressions for the additional stresses due to the localization of low-frequency oscillations in
these areas, and stresses caused by traveling waves (high frequency oscillations). The quantitative evaluation of stress
for the most frequently used in practice, pipes and typical soil conditions, as well as a comparison of the data of other
researchers.
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Omnpenenenne ANarHOCTUYECKUX MPHU3HAKOB BO3HUKHOBEHUS W PAa3BUTHS TPEUIWHBI B KOHCTPYKIHH SIBIISICTCS
OJTHOM M3 OCHOBHBIX 3aJ1a4 BUOPOIMArHOCTHKH. DKCIIEPHMEHTAIILHOE ONPEeIeHHEe BHOPOANArHOCTUYECKX IPH3HAKOB
CBSI3aHO ¢ OOJBIIMMH MaTepHaNbHBIMU 3aTpaTaMu. st WX OMpeneleHHs B HACTOSIIEE BPEMs HCIIOIB3YIOTCS pac-
YeTHbIe METO/bl. B crarke B pamkax y4eOHOro mporiecca Ha npumepe OalKu-CTeHKH MPeIaraeTcsl U MoKa3bIBaeTCsl
BO3MOKHOCTH IpUMEHEHUsT Gap->IEMEHTOB IIPH KOHEUHO-3JIEMEHTHOM ONMCAHHUM 337ad BUOPOAMATHOCTHKHU AJISI OT-
pakeHus B JMHAMUYECKOM IPOLECCe «IbIXaHUs TpeluHbl. [Ipu npoxoxeHun rapMOHHYECKOro CUrHala 4epes Jin-
HEHWHBII YJIEMEHT, KOMM SBIISETCS yIpyTras KOHCTPYKIHS HE HMEIOIIast TPEIUHY, CHTHAN (OTKIINK) JOJKEH OCTaBaThCs
HEHU3MEHHBIM 10 (opMe, IPHoOpeTast JIUIIb APYTyI0 aMIUINTYAy U HadaJIbHYO (a3y. DTO yTBEPIKICHHE XOPOIIO MOJI-
TBEPXKIIACTCS MTPU BO3ICHCTBIY Ha MUHEHHYI0 KD-Mozmens ynpyroii 0anku-CTeHKH IPH OTCYTCTBUH TPEIINHBI OTHOM 1
JIBYX FapMOHHUYECKUX CUJI IPH Pa3IMYHbIX COYETaHUAX 4acToT. s coznanus HenuHeitHoi KO-monenu npumensorcs
Gap->IeMeHTHI, PACIOIOKEHHBIE B paifoHe TpemuHbL. [Ipi MpoXoXKIeHNH rapMOHIYECKOTO CUTHAA Yepe3 HeJMHeH-
HBIA 2JIEMEHT, KOMM SIBIISICTCSl YIpyrasi KOHCTPYKIHS, UMEIONas TPEIIUHY, B CIEKTPe CHrHayla (OTKJIMKA) JOJDKHBI
TIOSIBUTHCS KOMOMHAIIMOHHBIC YaCTOTEL. DTO YTBEPIKACHNE TAK)KE XOPOIIO MOATBEPKIACTCS PH BO3ACHCTBUY Ha He-
nuHelinyto KO-Mozens onHON U ABYyX rapMoHHYecKux cuil. [lo pesynbratam YHCICHHOTO SKCIIEPUMEHTA MOCTPOCHBI
rpauki HEKOTOPBIX BHOPOMAPAMETPOB B 3aBUCHMOCTH OT JUTHHBI TPEUIMHBI, YTO MO3BOJIHT HCIIOI30BATh UX MPU
MOHUTOPHUHIE€ KOHCTPYKLHUI B IIpoLIecCce UX IKCILUTyaTalluu.

SCIENTIFIC REVIEW Ne 1



TEXHMYECKHME HAYKI 155
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DISCIPLINE «FUNDAMENTALS OF VIBRATION OF STRUCTURES AND MACHINES»

Derbasov A.N.
Nizhny Novgorod state technical University n.a. R.E. Alekseev, a.n.derbasov@mail.ru

Definition of diagnostic features of occurrence and development of cracks in structures is one of the main tasks
of vibration. Experimental determination of vibrodiagnostics characteristics associated with high material costs. For
their definitions currently used calculation methods. In an article in the framework of the educational process on the
example of a beam-wall is proposed and shown the possibility of using Gap-elements in finite element description of tasks
vibrodiagnostics to reflect the dynamic process of “breathing” of the crack. With the passage of the harmonic signal via
the line element, which is of elastic design does not have a crack, signal (response) should remain unchanged in shape,
getting only a different amplitude and initial phase. This assertion is well supported when subjected to linear FE-model
of elastic beam-wall in the absence of cracks of one and two harmonic forces at different combinations of frequencies. To
create a nonlinear FE-model used Gap-elements located in the region of the crack. With the passage of the harmonic signal
through a nonlinear element, which is of elastic design, with a crack in the spectrum of the signal (response) should receive
the frequency combination . This statement is also proved when subjected to nonlinear FE-model one and two harmonic
forces. According to the results of the numerical experiment graphs of some vibro parameters depending on the crack
length, which will allow their use in the monitoring of structures during their operation.
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B pesynbrare ciBura MOHOIMTHBIX IIIMOHOYHBIX CTHIKOB BO3HUKAIOT YCUIIUS PAcliopa B HAIIPABICHUM, HOPMAJIbHOM
K ero ocu. JlaHHBIE yCHIIMS MPSIMO BIHAIOT HA HAMPSKEHHO-1E()OPMUPOBAHHOE COCTOSTHUE CTBIKA, A CIIEI0BATENBHO, HA
€ro HeCYyIIyI0 CIIOCOOHOCTD U IOAATIMBOCTE. V3BECTHEI (hOPMYJIBI ISt ONIpe/IeIeHNs BEIMUMHBI PAacIiopa, MoTydeHHbIe
HCXOZIS U3 JIOTYIIEHNUSI O IPUUHMHE €T0 BO3HUKHOBEHNUSI KaK Pe3ynbTaTa MPOCKaIb3bIBAHNS COOPHBIX HJIEMEHTOB I10 OTIOP-
HBIM I'PaHsM IIIOHOK. Takoe IIPOCKab3bIBaHUE BO3HUKACT IIPU yIVIe HAKIOHA OIOPHBIX IPaHel IINOHOK K IPOJIOJIBbHOM
OCH CTBIKAa MEHBIIIEM, YE€M YTOJI TPEHHsI MOHOJIUTHOTO 6eTOHa 0 cOOpHBIH. CoBpeMeHHbIE HOPMBI POEKTHPOBAHUS MOHO-
JIMTHBIX IIIIOHOYHBIX CTHIKOB PEKOMEH/IYIOT yCTaHABIMBATh yroJl HAKIIOHA OMOPHBIX IPaHel Tak, 4ToObI MPOCKaIb3bIBa-
HUS HE IPOUCXOMII0. B 9TOM citydae 3HaueHHe yCuiusl pacriopa NPUHUMAETCs IOCTOSIHHOM BETMYMHON, HE 3aBUCSAILEH
OT T€OMETPHUYECKUX I1apaMeTPOB CTHIKA, CBOWCTB OeTOHA COOPHOTO AMIeMeHTa 1 GeToHa OMOHOINYMBaHUS. B HacTosmeit
CTaThe MPEUIOKEH METOJ] ONPEAENICHHUS YCUITHS PACTIOPa, BO3HUKAIOIIETO IIPYU CJIBUTE BEPTHKAIBHBIX MOHOIHMTHBIX IIIIO-
HOYHBIX CTBIKOB MCXOJIsl M3 TIPEATIONIOKEHHSI, YTO PacIop — €CTh BEIMYMHA PE3YIBTUPYIONIEeH peakiny 6eToHa COOpHBIX
9NIEMEHTOB Ha CHJIOBOE BO3/ICHCTBE MOMEHTOB T1ap CABHTAIOIINX CHJI, IPHIOKEHHBIX K ILTIOHKE.
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As a result, monolithic keyed joints shear thrust force in the transverse direction. These efforts have a direct impact
on the deflected mode of the joint and, consequently, on its bearing capacity and ductility. Known formula for the
determination of this thrust force based on the assumption that the cause of the thrust as a result of slipping on the bearing
surface of key. Such slippage occurs when the angle between the bearing surface of key and the longitudinal joint axis is
less than the friction angle of monolithic precast concrete. Design method monolithic keyed joints recommend assigning
angle of the bearing surface so that slippage not occurred. In this case, the thrust force is equal constant value, independent
of the geometric parameters of the joint, the properties of prefabricated concrete elements and mass concrete. In this paper,
a method for estimation thrust force arising monolithic vertical shear keyed joints on the assumption that the thrust is the
reaction of concrete prefabricated elements to force action moments pairs of shear forces applied to the key.
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3aMeHa HIEKTPUIECKOW CHCTEMBI €€ YIPOIIEHHON MOJENIBI0 HAXOAUT OTPAXKCHHE B COOTBETCTBYIOIIEM MPEe0d-
Pa30BaHUM CXEMBI 3aMelIeHHs CUCTeMBl. Takue mpeoOpa3oBaHHs BCETJa HApaBIeHbl HA MONTydeHHe Oonee mpocToi
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