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EruBAenwv: Xapng I. Favteg, AvarmAnpwtng KaBnyntng

loodUvapog d1aduLo¢ TaAavtwtig. H [kt katookeun avtiotolyiletal os evav dLBaduLo
HLKTO TAAQVIWTN HECW TWV LOLOHOPDIKWY XAPAKTNPLOTIKWY KABE TUAMATOC, Kot opllovtal oL
Aoyou doouxvotitwy R, kat palwv R, pe Baon ta oaviiotoa HEYEDN Twv TPWTWV
LOLopopdwv KABE TUAUATOG.

Equivalent 2-DOF structure. The irregular structure is correlated to a 2-DOF structure
through the modal characteristics of each part, and the eigenfrequency and mass ratios are
defined, R, and R,,, based on the corresponding quantities of the first mode of each part.
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Depending on the dynamic >
characteristics of the two ;_-;"_'-
parts of the structure, it is ..f:
possible to conservatively o
predict the decoupling error.
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NepiAnyn

H Stapoppwon KOTOOKEUWY WG HLKTWV, HE €VOl KOTWTIEPO TUHMO
anmo OoKupOdepa Kol £va avwtepo amd xaAuPa, eival mOAU
ouvnBlopévn mpaktiky. Ta Svo TuApata xopaktnpilovtal amo
Slopopetikég 1OLOTNTEG G600V adopd TNV amoocBeon Kol TNV
EAAOTOMAQOTIK TOUG oupmnepldopd Kal oL OSlapopeC QAUTEC
ouvenayovtal SuokoAieg otnv SuvapLki avaAuaor Toug kat Ldlaitepa
OTOV OVTLOELOMLKO oXeOlaopd Touc. Katd ouvénela yivovrtal
ouvnBWC CUVTNPNTLKEC BEWPNOELG YLOL TOUG CUVTEAECTECG OMOCGPBEONC
KoL oupmeplpopag. Itnv mapoucoa datplpry emxelpeital  va
npotaBouv AUCELC 0 {NTAMOTO OVAAUONG KOTOOKEUWY QUTOU TOU
TUTIOU KOl CUYKEKPLUEVA OTa TtpoBARpaTa:

i) YmoAoylopoU Tou opAAUATOG TTOU TIPOKUTITEL amd tn Stadikaoia
amoouleuypEVNG avAAUONC TwV SUO0 TUNUATWV.

i) KoBoplopol 16lopopdlkwv 1 opolopopdwv  LoOSUVAUWY
OUVTEAEOTWV amoofeong, ywo xprion Katd tnv ouleuypEvn
QVAAUCN O€ TEPUTTWOELS TIOU TOo opAaApa amooLlevéng sival
QTTOYOPEUTIKA HEYAAO.

Ma va ylveL auTo, N ULKTH KATAOKEUN TEPLYPAPETAL AMAOUCTEUTLKA
HEOW €vog O1Badulouv talavtwtr), Tou omoiou o &vag Pabuog
eAevuBeplag avTUTPOOWTEVEL TO THAMA A0 OKUPOSEUA Kal 0 AANOG
o THAMO amo xaAuBa. H diepelvnon kat twv dvo mpoBAnudatwv
TIPOYLLATOTIOLETOL HECW APLOUNTIKWY AVAAUCEWV YL OPUOVLKES KOl
OELOULKEG OLleyEPOEL;, Vylo €va HeEYAAO €UpoG  SuVAULKWY
XOPOKTNPLOTIKWY Twv SU0 TUNMATWY TNC ULIKTAG KOTAOKEUNG. Ta
anoteAéopata mapouvotalovtal o€ ypadlkn pHopdr), wWoTE va
anoteAéoouv Xpnolua epyoAeia oxedlaopou.

Doctoral Thesis, 2011

Supervisor: Charis J. Gantes, Associate Professor

Abstract

The configuration of structures as mixed, with a lower part made of
concrete and an upper part made of steel, is a very common
practice. The two parts have different characteristics regarding their
damping ratios and their elastoplastic behaviour, and these
differences lead to difficulties in their dynamic analysis and
particularly in their seismic design. Consequently, conservative
assumptions regarding the damping ratios and behaviour factor are
frequently adopted in design. In the present thesis it is attempted to
propose solutions for issues regarding the analysis of such
structures, and more specifically for the problems of:

i) Calculation of the error resulting from the procedure of
decoupled analysis of the two parts.

ii) Evaluation of modal or uniform equivalent damping ratios to be
used for the coupled analysis in cases that the decoupling error is
unacceptably large.

In order to accomplish the above tasks, the structure is simulated in
a simplified manner by a 2-DOF oscillator, whose one degree of
freedom represents the concrete part and the other one the steel
part of the initial structure. The investigation of the above two
problems is carried out numerically for the cases of harmonic and
seismic excitations, over a wide range of dynamic characteristics of
both parts of the mixed structure. The results are presented in

graphical form, suitable for implementation in structural design that
is performed with commercial software..
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ekl aTo ToV I6LWTIKG Topéa

I6opopdikot ouvtedeotég andoBeong. O pyadikol
OUVTEAEOTEC amooPBeong mpooappolovtal WOoTe va
Xpnolpomnotlouvtal og cuvnon dtadkaoia
SlopopdLknc avaiuong.

Modal damping ratios. The complex damping ratios
are adjusted so that they can be used in an ordinary
real valued analysis procedure.

disp Csteel
eq

Eviaiol ouvteAeotég anooBfeong. Méow HLOG
enavaAnmrtikig dtadikaciag emléyovtal eviaiot
LlooSUVA oL CUVTEAEOTEC amooBeang oL omolot
anodidouv pe BEATLOTO TPOTIO TNV MPAYHATIKN
QTOKPLON TOOO OE OPOUG ETUTOXUVOEWV OCO KAl OF
OPOUG LETOTOTIIOEWV OE KABE TUAUA TNG
KATALOKEUNG.

Uniform damping ratios. Through an iterative
procedure, uniform damping ratios are selected,
achieving thus the best possible simulation of the
actual response in terms of accelerations and
displacements in each part of the structure.
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