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NEPIAHWH

H TTapouca SITTAWUATIKY €PYOCia AOXOAEITAI E TOV QVTIOEIOUIKO OXEDIACHO PIKTWY CUOTNUATWY aTTd
OKUpOdepa Kal XaAuBa. H peAéTn €0TIAZETOI KUPIWG O€ KTIPIAKEG KATOOKEUEG OTIG OTTOIEG TO TUFMA TTOU
edpadeTal aTo £00@Og (TTPWTEUOV CUOTNUA) ATTOTEAEITAI ATTO OKUPOOEUA KAl TO TUAUO TTOU £0pAadeTal
€TTI TOU TTPWTEVOVTOG ATTOTEAEITAI ATTO XAAUPBa (deuTepEUoV oUOTNUA). ZKOTTOG TNG EPYACiag gival n
amrAotroinon Tng dladikaciag avaAuong Twv UIKTWY TTOAUBAOUIWY cuoTNPATWY PEOW TNG UI0BETNONG
Aoyikwv TTapadoxwyv TTou a@opolv OTn XPAON EVIiWV CUVTEAEOTWYV atmoofeong yia OAn Thv
KATaoKeun Kal oTn SIauOPPWaon TOU TTIPOCOUOIWUATOS TOU MIKTOU CUCTAUATOG.

210 1° Kepdhaio Treplypd@ovTal avaAUTIKG Ta XAPAKTNPIOTIKA Kol Ol ISIITEPOTNTEG QUTWY TWV
ouoTnUdTwy Kail Ta TTPoBAAuaTa TToU eP@avifovtal Katd TNV avaAuon Toug Adyw Twv PETABANTWY Kab’
UWog OuvauIKWY XapakTnpioTikwy. [MMapdAAnAa, avagépovtal ol TTAéov  Oladedopéveg pEB0DOI
UTTOAOYIONOU  TNG  OUVAMIKAG atrokpiong TOAUBEOuIwY  cuoTnudtwy  Kal  TTapouaidfovtal ol
ATTAITOUUEVEG TTPOCAPHOYEG YIA TNV AVTIMETWITION TWV UIKTWYV KOTACOKEUWV.

210 2° KeaAalio €10AyeTal 0 6pOG TOU 1008UVANOU OUVTEAEDTH amrooBeong. MPoKeiTal yia Tn BACIKA
évvola TNG epyaciag Pe Tnv oOTToia dNAWVETAI O OUVTEAEOTAG aTTOORECNG TTOU QVTITIPOOWTTEUE!
ETMOPKWG TNV TIpAyHaTikg améofecn Twv OU0 TUNUATWY TNG Kataokeung. Mopowvetal 1o
atrAoTToINuéVo BIBABUIO TTPOCOUOIWKA TOU PIKTOU GUCTHUATOS (1I008Uvauo di1fdtuio auoTnua) Tou Ba
XPNnoiyoTroinBei yia Tov TTPoadIopICHO TOU CUVTEAEDTH Kal ivovTal Ta KPITAPIO JE T OTTOIA ETTIAEYETAI N
Oléyepon oTnv otroia Ba uttoBAnGei To dIBAOUIO CUCTNPA. ZTn CUVEXEIQ, TTEPIYPAQETal N Oladikagia
UTTOAOYIOHOU TOU I00OUVOUOU CUVTEAEOTH aQ’ VO PE TNV TTOPABeon Twv e§I0WOEWY TTOU OIETTOUV TO
TPORANUA KOl A@ETEPOU WE TNV TTAPOUCIiacn TwV TTPOYPAUUATWY TTOU XPENOCIYoTToIoUvTal yid Tnv
emmiAuon OTOV NAEKTPOVIKO UTTOAOyIOTH. AKOAOUBEi OUYKPION WPETAEU TWV OTTOTEAEOPATWY OTTd TN
owaoTn €TTiAuon, yia opBr KaTavour TG atméaeong, Kal atmrd Tn TTPOOEYYIOTIKY) AUGn, JE TN XPrion Tou
1I0000VaUOU OUVTEAEOTH. 21O TEAOG, TTapaTiBevral diaypdupaTa GTa OTToiIa QAIVETAI N KOTAVOWI TOU
1I000UVAOU CGUVTEAEDTH YIa £va JEYAAO €UPOG KATAOKEUWY KAl TO QVTIOTOIXO TTOG0CTO TOU GOAAUATOG
TTOU TTPOKUTITEI ATTO TNV £QAPUOYT TOU.

2710 3° Ke@aAaio eAEyxeTal TTAEOV N OKPIBEIO TOU OUVTEAEOTHA UTTO TTpaydaTikéG dieyépoeig. ETAéyovTal,
Aoitrév, Oéka oelopIkEG OleyEPOEIG PE OIOPOPETIKA XAPAKTNPIOTIKA KOl yia KABe pia amd autég
utroAoyideTar n duvapikf atmokpion Tou 10000vauou OIBABUIOU CUCTAUATOG ME TNV TTPAYUATIKA
Katavoun TnG amoofeong Kal TNV TTPOCEYYIOTIKA. ZUYKPIVOVTOI TO OTTOTEAECOUATA Kol €§AyovTal
CUNTTEPACHATA TA OTTOIO TTAPOUCIAOVTal OE ETTIPAVEIEG UE TA TTOOOOTA TWV CTPOAANATWY.

210 TeAeuTaio Ke@AAaio emmAéyovtal SUO AT TOUG TTOPATIAVW OEIOPOUG Kal e@apudlovIal OTo
TTpayuaTikd TTAéov TTOAUBGBUIO TTpocopoiwpa. Me Tn BoRBeia euTTOpIKOU TTPOYPAUUATOS avaAuong
akoAouBei pia ogipd amd avaAuoelg yia va gheyxBei n akpifeia Tou 10000UVAUOU CUVTEAECTH OTNV
TIPAYMATIKA KATOOKEUR UTTO TTPAyUOTIKEG @opTioelg. EAEyxovtal, AeTrTouepElokd, CUCTAUATA TTOU
MTTOPOUV va KATaokKeuaoTouv, divovTal TTiVaKeg Kal pafdoypduuaTa TTou TTapouciGlouv TO TTOO00TO
TOU GQAAPATOG TTOU TTPOKUTITEI AOyw TNG TTPOCEYYIOTIKAG aTTOORECNG Kal OTATIOTIKA OTOIXEIQ yia TNV
KaAUTEPN A&IOAOYNON TWV ATTOTEAEOUATWV.
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ABSTRACT

This thesis deals with the dynamic response of irregular in height concrete- steel structural systems.
The study is focused mainly in building constructions in which the part founded on the ground (primary
system) consists of concrete and the part based on the primary consists of steel (secondary system).
The purpose of this project is to simplify the analysis process of irregular systems with multiple
degrees of freedom through the adoption of reasonable assumptions regarding the use of uniform
damping ratios for the entire construction and the configuration of the simulated irregular system.

In the 1% chapter the characteristics of such systems and the problems that occur during the analyses
because of the variable in height dynamic features, are described in detail. In parallel, the most widely
reported methods for calculating the dynamic response and the necessary adjustments that need to
be made to address these kind of systems are presented.

In the 2" chapter the term of the uniform equivalent damping ratio is introduced for the first time. This
is the main concept we are going to deal with in this project. It refers to the ratio which represents
adequately the real damping of the two parts of the structure. The simplified 2dof- system is which is
used for determining the damping ratio is simulated (2dof- equivalent system) and the criteria for
selecting the excitation in which the model will be tested are described. Then, the process of
calculating the equivalent damping ratio is described at first by listing the equations that are governing
the problem and secondly by presenting the computer programs that were used in this project. Below
is a comparison between the results of the exact analysis, with the exact damping distribution, and the
approximate analysis, with the equivalent damping distribution. In the end, there are graphs showing
the distribution of the equivalent damping ratio for a large range of constructions and the percentage
of error in calculations.

In the 3™ chapter we test the accuracy of using the equivalent damping ratio when the system is under
seismic excitation. So we choose ten seismic excitations with different characteristics and we calculate
the dynamic response of the equivalent 2-dof system firstly with the exact damping distribution and
then with the approximate damping distribution. The results are compared and conclusions are
exported and presented in the form of contour plots of error.

In the last chapter two of the earthquakes previously used are chosen to be tested to the original multi-
dof system. With the help of a commonly used analysis program we run several dynamic analyses in
order to verify the accuracy of the equivalent damping ratio of the actual construction under actual
loads. We are interested in systems that can be built and, finally, tables and bar charts showing the
percentage of error resulting from the approximation of depreciation and statistics are given to better
assess the results.
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