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MeTamrTuyiok ArrAwpaTiki Epyacia

2eIoIKEG AvaAUoeig MikTwv Kataokeuwyv atrd

2KUpOdela Kal XaAuBa

ABavaoiog B. MNatrayswpyiou

Zuvoyn
H Trapouca METATITUXIOKA €pyacia TTPAYMATEUETAl TO CATNUA TwWV MIKTWVY
KATOOKEUWY KAl TO OQAALG TTOU TTPOKUTTITEl KATA TNV aT1Tdleuén oTn UEAETN TOUG.
Me Tov 6p0 auTO EvvOOUVTAI KOTAOKEUEG ATTOTEAOUMEVEG aTTd dUO PéEPN, Eva KUPIO
TTou OepehMioveTal oTo €0a@Og TO OTroio ovopdletar umofabpo, kal éva
OeuTEPEUOV TTOU £DPALETAI ETTI TOU KUPIOU TO OTTOI0 OVOUACETAI UTTEPKATAOKEUN.
Ta dUo autd pépn XapakTtnpifovtal atrd OIaPOPETIKI OTTOKPIoN, E€iTe Adyw
Ola@OPETIKOU UAIKOU, TI.X. KUPIOG @opéag atrd OTTAIOUEVO OKUPOdEUa Kal
OeuTepelwv Qopéag atrd XaAuBa, eite Adyw OlaQOpPETIKOU OTATIKOU GUOTALOTOG
duoKkapwiag Kai/f evepyEIOKAS atToppoPnong, T.X. KUPIOG YopEAs e dIaywVIouG
OUVOEOHOUG DUOKAUWIOG 1 QUOKAUTITA ToIxia Kal OeuTeEPEUWV QOPEAG LE
TAQIOI0KA  AgIToupyia, i Kal TO avTiBeTo, KUPIOG TTAQICIWTOG QOPEAG Kal
OeuTepeloV OUOKAUTITO OUCTNUA HE BIAYWVIOUG OUVOECHOUG, €iTE KAl IO TOUG
OUO auToUG AOYOUG. 3TN OUYKEKPIPEVN epyacia, €eTACOVTAl Ol KOTAOKEUEG Ol
oTToie¢ artroteAouvTal atmmd uTTORaBPO ATTO OKUPOBEUA Kal aTTd UTTEPKATAOKEURA
atrd XAAUuBa, KAl KATA CUVETTEID £XOUV DIAPOPETIKA TTOOOOTA atTréoleong Kad’
oyog. Amodeugn cival n dladikacia Katd Tnv oTroia HEAETATAlI XWPIOTA TO
UTTORABPO TNG KATOOKEUNG Kal n Kivnor] Tou XpNOIMOTToIEiTal wg SIEyepan yia Tn
MEAETN TNG UTTEPKATOOKEUNG, ayvoeital dnAadf n aAAnAemidpaon Twv OUO

TUNUATWV.

Me Tn BonBeia kwdika ypapuuévou o Matlab yivovtal XpovikéG avaAUoElg, apxIKa
OIBABIWY WIKTWY CUCTAUATWY, TTOU OTOOIOKA ETTEKTEIVOVTAI OE€ CUCTAUATA W€
TTOAUBAOUIO UTTORABPO Kal OVOPRABUIa UTTEPKATACKEUR, KAl € CUOTAUATA HE
TToAUBAGOWIO UTTORaBpo kal TTOAUBABIa UTTEPKATACKEUN Kal uTroAoyiovtal Ta
o@aApaTta petafl  Tng atroleuyuévng Oladikaciag Kol TG  ouleuypévng
oiadikagiag. O1 dley€POEIG TTOU XPNOCIUOTTOIOUVTAl Eival TTPAYUATIKEG OEIOUIKES
KaTaypageg Kal yiverar oUuykpion Ue Ta a@aApata amoleutng atd apUOVIKEG O€
OUVTOVIOUO KaTaypa@ég OTTWG auTéG TTPOKUTITouV ammd Tn PBIBAloypagia kai
empBepalwvovTal Pe OeIpd avaAloewyv. TENOG, TTPOTEIVETAI LI TPOTTOTTOINKMEVN

d1adikaoia atrdleuéns e OKOTTO va HEIWBOoUV Ta GOAALATA TTOU TTPOKUTITOUV.
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Abstract
The present thesis deals with the issue of mixed structures and the error that is
introduced when a decoupled procedure is used in their analysis. The term mixed
here stands for structures consisting of two parts, a main part, named primary
structure or substructure, founded on the ground and a secondary part, usually
called superstructure, founded on the primary. Those two parts are characterized
from different dynamic response. The reason for that can be either the material
distribution over the height of the structure e.g. primary structure made of
concrete and secondary of steel, or different stiffness systems and/or energy
dissipation, e.g. primary structure with bracings or walls and secondary structure
with frames, or the contrary, primary structure with frames and secondary
structure with bracings, or both reasons. The case of structures with concrete
primary part and steel secondary part, and therefore with different damping ratios
over their height, is examined here. During a decoupled procedure, the primary
structure is examined first, and its response is used as excitation for the

superstructure and their interaction is neglected.

By using a code written in Matlab, time history analyses of 2DOF systems are
first performed and gradually they are extended to systems with MDOF
substructure and 1DOF superstructure, and finally to systems with MDOF
substructure and MDOF superstructure, and the errors between the coupled and
the decoupled procedures are calculated. The excitations used are real
earthquake records and the results are compared with the errors occurring when
harmonic in resonance records are used, as found in the bibliography and
verified by analyses. Finally, a modified decoupling procedure is proposed in

order to decrease the errors that occur.



