European Council
of
Civil Engineers

% K
E -
*

* ok

57

REPUBLIC OF BULGARIA

European Council

€
€Ce

Minister of Regional Development and Public Works

Abstract of the lecture

IManen 1: HamansBaHe Ha CEM3MHUYHUS PUCK Ype3 MPABUIIHO
npoextupane ¢ EBpokosn 8. OuakBaHr HOPMATUBHU NIPOMEHHU

Panel 1: Seismic risk reduction through proper design with
Eurocode 8. Expected regulatory changes.

nouent Koue Togopos

kamedpama no Mexanuxa u Mamepuanu
Cmpoumenen @axynamem, Ce. Kupun u
Memoouit ¢ Ckonue.

Koce Todorov, Associate Professor
Chair of Mechanics and Materials
Faculty of Civil Engineering, Ss. Cyril and
Methodius University in Skopje.

Cen3sMHYHO nmoBeacHue

Ha HEPETYJIAPHH B IVIaH KOHCTPYKIIUH
HepeynspHocTTa B m1aH MOKe 3HAUUTEITHO Ja
IIOBJIMSIC HA JKEJIaHaTa TyKTUIIHATA peaklus Ha
KOHCTPYKLUH, IIPH CEM3MHYHO BB3/ICHCTBHUE.
Crpaaure ¢ eKCLEHTPUYHOCT MEXY LIEHThpa Ha
Macara M LEeHThpa Ha KOPaBHHA WU C JIUICA Ha
MHUHMMaJHa KOpaBUHA Ha YCyKBaHe, MOrar Ja
HOPETHPIAT XOPU3OHTAIHU U POTALMOHHU JBHKEHUS
110 BpeMe Ha 3eMETPECeHHsI, KOETO MOKE 3HAUUTEITHO
Jla yBEJIMYM CEM3MUYHUTE U3UCKBAHUS, OCOOCHO 3a
paMkuTe 1o nepumMerspa. I1o Te3u npuuuHu MoBeyeTo
OT HOPMMTE 32 CEU3MHUYHO NPOEKTHPAHE BKIHOYBAT
pasnopendu 3a KOHTPOJ Ha KOHCTPYKTHUBHA
HEperyJIsipHOCT. AKO NMpeANUCaHUTE KPUTEPUH 32
PETYISIPHOCT HE ca U3ITBIIHEHH, TPSOBA J1a ce BbBEIAT
HSIKOM OTPaHUYEHUs1, CBbP3aHH C U30paHMsI METO WU
YHCIICHHUS MOJIEIT 32 CEM3MHYCH aHAIN3.

OcBeH TOBa, MOPaU MOTEHLUAIHO HEKOHTPOIUPYEMHU
POTAIIMOHHY TPETITEHHS U HAMAJICHO MJIACTUYHO
MOBEJICHUE, IPOEKTHUTE CEM3MUYHU CUIIM TpsiOBa J1a
Ce OMPEAETAT C MO-HIUCHK KOSPHUIIMEHT 32 PEeIyKITHSL.
B Ta3u npe3enTanus 1me 6b1€ NpeacTaBeHo KpaTKo
00CHKIaHEe M CPAaBHEHUE HAa KPUTEPHUTE 32
PETYJISIPHOCT B IJIaH, KOUTO MOrat Aa ObJaT HaMepeHH
B pa3MYHU HallMOHAHU pasnopendu. llle 6baat
CBIIO AUCKYTHPAaHH KOHCTPYKTUBHUTE
XapaKTEPUCTHKH, KOUTO CJie/iBa 1a ObJaT ONpeieeHn
3a KOHTPOJ Ha HeperysipHocT cbriaacHo EN 1998-1 u
CpaBHEHHE Ha METOJIOJIOTHHTE 32 TSIXHOTO
omnpenensHe. Hakpas me ObaaT npeacTaBeH! HIKOU
OT PE3yJITaTUTE, TIOYICHU OT HEJIMHEEH TNHAMHYCH
aHanu3 (time-history) Ha eTHOETa)XHU M MHOTOETAXXKHU
KOHCTPYKIIMH C PAa3JIMYHa CTENICH Ha HEPETYISAPHOCT B
IUIaH.

Seismic behavior

of plan irregular structures
Irregularity in plan can significantly affect the
desired ductile response of structures exposed
to earthquake. Buildings with eccentricity
between the centre of the mass and centre of
stiffness or with lack of minimal torsional
rigidity can undergo coupled lateral and
torsional motions during earthquakes, which
can significantly increase the seismic demand,
especially at perimeter frames. For these
reasons most of the seismic design regulation
contain provisions for control of structural
irregularities. If the prescript criteria for
regularity are not satisfied, certain restrictions
related to the selected method or numerical
model for seismic analysis have to be done.
Moreover, due to potentially uncontrollable
torsion oscillation and reduced ductile
behaviour, design seismic forces should be
determinate with a lower reduction factor.

In this presentation, a brief discussion and
comparison of the criteria for regularity in
plane, which can be found in various national
regulations will be given. Structural
characteristics which should be determined for
irregularity control according to EN 1998-1 and
comparison of methodologies for their
determination will be also discussed. At the
end, some of the results obtained from
nonlinear time history analyses of single and
multi-story structures with varying degrees of
irregularity in plan will be presented.
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