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NEPIAHWH

H napouoa dINA®PATIKN £pyacia £YIVE JHE OKOMO TOV OUYKEPACUO TNG
OTATIKNG UEAETNG €VOG KTIPIOU KAl TNG APXITEKTOVIKNG A&IToupyiag
TOU YIQ TNV €niteuén tng BEATIOTNG dUuvaTNG AUONG. AVTIKEIJEVO TNG
MEAETNC MouU €YIVE €ival €va €€a0pOPO KTioPa PE METAAAIKO OKEAETO
nou npoopileTar va AsIToupynosl ¢ &evodoxeio oTnv &vrovda
osiopoyevn nepioXn TnG Kegpalovidc. AliepeuvnOnkav €vaAAAKTIKEC
MOPQEC OTATIKOV OUOTNUATWV O ouvOUAOUO HE TNV AEITOUPYIKOTNTA
TNC KATOWNC TV 0pOPWV TOU.

Fevika oToIXEia yia TN MOPPWON NOAUOPOPWYV HETAAANIK®OV KTIpiwV,
OTaTIKA Kal apxITEKTOVIKA avaAuovTdl OTO NpwTo KEePAAalo. 3Tn
OUVEXEIQ aKOAOUBEI n avaAuon Tou uno PEAETN KTIpiou oTo OeUTEPO
KepaAalo. Ekei yiveTal ekTevhc ava@opd oOTn YEWUETPIa Tou PopEa
Kal oTa XapakrtnploTikd Tng kKatowng Ttou. AvaAlovTal, e€niong, Td

(POPTIa Kai o1 cuvouaouoi pOPTIONC NOU KATANovouv TNV KATAOKEUN.



ZTO TPITO KEPAAAIO napoucialeTal To Npoypaupua Pe ™ BonRdeia Tou
OMoioU YIVETAl N MNPOCOMOIWON TOU KTIpioU KAOWC Kal KAMoIEg
Baoikeéc napadoxeg Tou. MapdAAnAad avanTuooeTadl O TPOMNOC PE TOV
OMnoio YiveTal n apyxikn diaoTtacioAdynon Twv MHEAWY TOU KAl N
METAPOPA TWV ACKOUHEVWY QOPTiWY, HECW TV CUPHIKTWY MAAKWOYV,
TV Teyidwv, Tov KUPIWV JOK®OV KAl TOV UNOCTUAWUATWY TOU OTO
£dagoc.

AnO TO TETAPTO MEXPI KAl TO €KTO KePAAalo napouaialovTal enTd
dlaQopeTIKaG OTATIKA CUCTAMATA. MeAsTAONKAV QOPEIC NMOU EXOUV
X1a0Ti cuvdeopouc duokapyiac kal oTig duo JieubuvaoeIC TOUC, (POPEIC
ME MIKTO cUOTNUA NAAICIAKNG AsIToupyiag otnv Kupia disubuvon Kal
X100Ti OUVOEOHWY OTn OEUTEPEUOUDA KAl POPEAC ME EKKEVTPOUC
JIKTUWTOUC CUVDIETHOUG duoKauyiag oTn Kupla dieuBuvaon Kal xlaoTi
ouvdeououg oTn deuTepelouoa. EninAféov €EeTAOTNKE O OpPICHEVA
MOVTEAQ N NepinTwon aAAayng Tne disubuvong Tou KUpiou atova Tng
KATAOKEUNG. ZTA KepAAaia auTta yiveTrar ouykpion Tov
ANOTEAECHATWY TWV SIATOHWY TWV HEAWY, TwV I310NEPIddwY Kal TWV
METAKIVACEWY MOU npokunTouv anod TIC avaAuosIC, evw TauTdoxpova
dlepeuvaral n €NiNTwWoN TOUG OTNV APXITEKTOVIKH KATOWN.

>T0 £BOOMO KeEQAAaIo JiacTacioAoyouvTdl £vOEIKTIKG TPEIC KOMBOI
dIa@OopPETIKOU TUMOU NOU anavTwvTadl OTIC E£VAAAAKTIKEG OTATIKEG
MOPQPEC TOU UNd MEAETN KTIpiou. MpokeITal yia evav kKOPBo ponng
doKOU — UMOCTUAWNATOC, &vav TENVOUGCAC JOKOU — UMOCTUAWMATOC
Kal  &vav KOPPo JokoU — UMOCTUAWMATOG — XIAoTi Cuv3ECHOU
duokapyiac., ZuykpivovTal TA anoTeAéopatd Toug Kal TO nooo
ennpedlouv Tov APYITEKTOVIKO OXe3IACUO.

ZTO TeAguTaio kKePAAQIo avaAuovTal TA CUMPNEPACMATA  nou
diapoppwlnkav anod Tnv napandavw Siadikacia. TEAOC, npoTsivovTal
TPONOI BeATimong Twv Jedodevwy TNG KATAOKEUNG Kal yivovTal

NPOTACEIC yIa HEAAOVTIKN digpeuvnon.
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ABSTRACT

This thesis investigates the unification of the structural analysis
together with the architectural functionality of a building with the
aim of achieving the best possible solution. The object investigated
is a six-floor building constructed around a steel frame and
designed to function as a hotel located at Kefalonia which is an area
of high seismic risk. Alternative forms of structural systems were
investigated while trying to maintain compliance with functional
architectural planning.

General elements for multi-story building construction, structural
and architectural analysis are detailed in the first chapter. The
analysis of the building under investigation follows in the second

chapter where the structure geometry is extensively described



along with its layout characteristics. The loads and load
combinations that stress the construction are analyzed as well.

In the third chapter, the software used to simulate the building is
presented, as well as some essential assumptions. Furthermore, the
methodology for obtaining the initial dimensions of its parts is
presented, as well as the load transfer through the composite
floors, the secondary beams, the main beams and the columns in
the ground.

Seven different structural systems are presented from chapter four
to chapter six. The following constructions were investigated:
constructions of frames with concentric diagonal bracings in both
directions, constructions of moment resisting frames in the main
direction and frames with concentric diagonal bracings in the
secondary and, lastly, a construction of frames with eccentric
bracings in the main direction and frames with concentric diagonal
bracings in the secondary. Moreover, for some models, the
possibility of altering the main direction of the building was
examined. Furthermore, a comparison of the results of the
elements' diameters, natural frequencies and displacements that
result from the analysis is performed, while investigating their effect
on the architectural planning.

On chapter seven, for the sake of demonstration, dimensions are
given to three types of steel connections that are used throughout
the alternative structural forms of the building under investigation.
The steel connection types examined are a rigid beam - column
connection, a beam - column shear resisting connection and a
beam - column - diagonal bracing shear resisting connection. The
results as well as their effect on the architectural layout are
presented.

The last chapter follows with a discussion of the results produced by
the simulations along with concluding remarks. Finally, methods for
improving the construction parameters are proposed as well as

propositions for future research.
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