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MOJEJIMPOBAHHUE Y TAPHBIX BO3JEVICTBUI HA CTAJIbHBIE
PAMBI 3TAHUU ITPU JE®@OPMUPYEMOM OCHOBAHUHN

Annomayus. Cmamosi nocesujena aKmyanbHol 8 Hacmosiujee epems npooieMamure oYeHKu
ACUBYYUECTNU CINATLHBIX PAMHBIX KOHCHPYKIMUGHBIX CUCEM HA 0eopMUPYEMOM OCHOBAHUU 8 YCIIOBUSIX
CYUAUHBIX  YOapHbIX 6030eicmeuti. [[is makux 6030elicmeull 3apanee He OnpeoesieHbl MOouKd
NPULOdICeHUs, HanpagieHue u unmencusnocmo. Ilonazaemces, ymo 0ns Cywecmayowezo npoeKmHo2o
pewienusi BO3HUKHOBEHUE MAKUX B030eliCmeuil He OO0MJCHO RPUBOOUMb K NPOSPECCUpYIouemy
06pywenuio. Buinoanen pao pacuemog 6 Ka3ucmamuyeckol nocmanoske 07 GulseleHus Hauboee
ONACHBIX CAYHAUHBIX 6030€UCMEUll, d 3amemM HPOU3EEOeH NPOGEPOUHbLIL pacyem 6 OUHAMUYECKOT
nocmanoske. Pacuem 6 Keasucmamuueckoi NOCMAHOBKE GbINOIHAEMC HA OCHO8e MOoOeiel
0ehopMayuoHHOU meopuy NAACMUYHOCMU, d pacdem 6 OUHAMUYECKOU HOCMAHOBKe C Y4emom
ACCOYUUPOBAHHO20 3AKOHA MeEYeHUss Cmanu. YOoapuas Hazpy3ka npeocmasisemcss 6 GUuoe UMNYIbCa
CUTIbL, CMAMUYECKU IKGUBATICHMHOU OUHAMUYECKOMY B030€UCMBUI0 0Nl HEYNPY2020 YOaPd HCECHKUM
menomM no KOHCMpPYKmueHou cucmeme. Ilpednosicennvle npoyedypbl HO360ISION NPOEKMUPOSANb
CMAnbHble pamuble KOHCIMPYKYUU, YCIOUYUBbLE K CIYUAUNBIM ABAPUIIHBIM YOAPHBIM 6030€UCMBUSIM.

Kniouesvie cnosa: puck asapuu, YucieHHoe MOOeIUPOS8aHue, CMAIbHbIe PAMbl, KOJOHHbL,
KOHEUHO ONeMEHMHbI AHAIU3, OUHAMUHECKOe O002pydcenue, yoapHoe 030elicmeue, UMNYIbC,
be3onacHocms.
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MODELING OF IMPACTS ON STEEL FRAMES OF BUILDINGS
ON A DEFORMABLE SOIL BASE

Abstract. The article focuses on the currently relevant problem of assessing the safety of steel
frame systems on a deformable soil base under accidental impacts. The article considers a case when
impact actions can be random, i.e., such parameters as application point, direction and intensity of
impact are not determined preliminarily. It is supposed that for the existing design solution the
occurrence of such impacts should not lead to progressive collapse, and the structure as a whole should
have the property of robustness. In order to estimate this property, it is suggested to carry out a number
of calculations for the stress-strain state under the most dangerous random loads and then to carry out
a verification analysis in the dynamic statement. For the steel frame, a search problem is solved
according to the criterion of minimization of integral safety margin of structural elements. The
calculations account for the possibility to prevent the frame buckling. The quasi-static analysis is
performed on the basis of the models of the deformation theory of plasticity, and the dynamic analysis is
done with regard to the associated law of steel yielding. The proposed procedures allow designing steel
frame structures which are resistant to random accidental loads. A shock load is represented in the
form of a force impulse which is statically equivalent to the dynamic effect of an inelastic impact of a
rigid body on a structural system. An example of design and performance evaluation of a steel frame
structure of a two-story building is considered.

Keywords: accident risk, numerical simulation, steel frames, columns, finite element analysis,
dynamic loading, impact, impulse, safety.
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