BE3OIMACHOCTb 3[JAHNA N COOPY>XEHUN

VK 624.03 DOI: 10.33979/2073-7416-2022-104-6-104-115

A.B. AJIEKCEMLIEB!, H.C. KYPYEHKO!, M.JI. AHTOHOB?, /I.B. MOPO30OBA*

1®rb0Y BO «HaumoHanbHbIN HCCIen0BaTeENbCKIA MOCKOBCKUI TOCY1apCTBEHHbIN CTPOUTENBHBINA YHUBEPCHTETY,
r. Mocksa, Poccus

HECYIIASI CHOCOBHOCTHh ABAPUMHO JIOTPYKAEMBIX
KEJIE3OBETOHHBIX KOJIOHH C HAYAJIbHBIMH
HECOBEPHIEHCTBAMMUA

Annomayun. Paccmompen  nooxo0 K YUCIEHHOMY — MOOEIUPOBAHUIO  HANPSIICEHHO-
0eOpMUPOBAHHO20 COCMOSIHUS  JHCENE300EMOHHBIX KONOHH KBAOPAMHO20 CeYeHUs C PA3IUYHbIMU
MURamy Ha4aibHelX Hecosepuiencms. Onpedenena ux npeoeivbHds Hecywds cnocObHOCMb € YYemom
B03MOINCHO20 OUHAMUHECKO20 OO0SDYIICEHUs NPOOONbHOU CUNOU U usubaowum momenmom. s
UCCe008AHUTL UCHONb3YEMCS YUCTEHHAS MOOEIb, ONUCLIBAIOWAs. KOHCIPYKYUIO KOTOHHbL 00beMHbIMU
aniemMeHmamu O0sl GemoOHA U CMEPIICHEBLIMU DNEMEHMAamMu O apMamypHo2o Kapkaca. Hauanvhuvie
Heco8epuleHcmea MOOEIUPYIOMCs: NymeM Qu3uuecKo2o YOaneHus: JAeMeHMo8, PACUUEKU INEMEHMOE,
DPACUUBKU C 803MONCHOCIIBIO NOCAEOYVIOUel CUIUBKU HETUHETHBIMU CEA3MU, MOOETUPYIOWUMU 3d30Dbl
u cyennienue Ha epanuye pasoena cped. JucieHHblll aHanu3 6bINOIHAICA 6 OUHAMUYECKOU NOCMAHOBKE
NO HEsBHOU cXeMe HA OCHOBE WA208020 Memood, peuleHue HeTUHEUHOU 3a0ayu GbINONHANOCh C
ucnonv3osanuem memooa Hoiomona-Pagcona ¢ neesnzkoi no 3naveHuio y3n06vix cul. Ycmanosenena
Ccmenenb  GIUAHUS  HAYATbHLIX HECOBEPUICHCS, CES3AHHbIX C  OMKIOHEHUSMU 2eOMEempuu U
NOBPEICOCHUAMU MAMEPUANd HA HECYWYlo CNOCOOHOCMb  COCAMO-ULUOAEMbIX IIEMEHMO8 Npu
asaputinom eoszoeticmeuu. I1okazano, wmo O COOPYIHCEHUN NOBLIUEHHO20 YPOGHS OMBEMCMEEHHOCIU
YenecooBpasHo npu  NPOEKMUPOBAHUU  NPeOYCMAMPUBams  OONOIHUMENbHbIU  3ANAC  NPOYHOCIU
00epyarcaemvix KOJIOHH 8 pamublx KoHcmpykyusix 6 npedenax 10%.

Kniouesvle cnosa: sxcugyuecmo, YucieHHOe MOOCIUPOSAHLE, JHCele300emOHHbIe KOHCIMPYKYUU,
KOJIOHHbL, KOHEYHO DJICMEHMHbLI AHANU3, OUHAMUUECKOE 002PYHCEHUE, HAUANbHbIE HECO8EPULCHCMEA,
be3onacrocme.
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BEARING CAPACITY OF EMERGENCYLY LOADED REINFORCED
CONCRETE COLUMNS WITH INITIAL IMPERFECTIONS

Abstract. An approach to numerical simulation of the stress-strain state of reinforced concrete
square columns with various types of initial imperfections is considered. Their ultimate bearing
capacity is determined taking into account the possible dynamic additional loading by the longitudinal
force and the bending moment. For research, a numerical model is used that describes the design of the
column with volumetric elements for concrete and rod elements for the reinforcing cage.

Initial imperfections are modeled by physical removal of elements, unzipping of elements,
unzipping with the possibility of subsequent stitching by nonlinear bonds that simulate gaps and
adhesion at the interface between media. Numerical analysis was carried out in a dynamic formulation
according to an implicit scheme based on the direct method, the solution of a nonlinear problem was
performed using the Newton-Raphson method with a discrepancy in the value of nodal forces. The
degree of influence of initial imperfections associated with deviations of geometry and damage to the
material on the bearing capacity of compressed-bent elements under emergency impact has been
established. It is shown that for structures with an increased level of responsibility, it is advisable when
designing to provide for an additional margin of safety for additionally loaded columns in frame
structures within 10%.
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