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ITEPIAHYH

Me v epyocio autn emnyelpndnke Kot emtevydnie n dnpovpyio piog véag
HeBOOOL TPOUEAETNG Yoo TaL LYNAG KTipla M omola €xel epapHoyn Yoo Eva TANO0C
OTATIKOV OCLOTNUATOV LYNAGV KTpiov kot ¢ omoiog To  omoTteAécHoTa
TPoceyyilovv IKOVOTOMTIKA TNV TPOYLOTIKOTNTA.

210 TPOTO KEPAAMO TNG epyaciag yivetor Hio ava@opd oTig LVYNAELG
KOTOOKELEG TOPOLGLALOVTOG KAT apynV TN YEVEST OAAG Kat TNV eEEMEN TV LYNA®OV
KTpiov oto mépacia g 1otopiag. Emiong mapovcidlovion Oépato Ommg to mo
oLVNON 6TATIKA GLOCTHHATO TOV VYNADV KTIPI®V, 1] COUTEPLPOPE KoL 1] TPOGOHOImON
TOV VYNADV KOTOUCKELV®V, T, 101 TOV KPIGIHOV popTicewv, N onacio Twv eAEYY®V
Aertovpyikdmrog. ‘Etol 0o avayvaotng maipvel Pio GOVIOUN €1KOVE TV 0pYDV TOV
SETOVV TNV VAALGT] KOl TO GYESIOGHO TMV LYNADV KTIPimV.

210 0e0TEPO KEPAAUO £xoLHe Uia BifAtoypagikt| avapopd. TTapovoibleTot
avoALTIKG Uioe 1on vrdpyovoo HEOOOOC TPOUEAETNG TOV VYNADV KOTAGKELMOV M
OmOo10L AVOPEPETAL GE GTATIKG GUGTNHLOTO TOV ATOTEAOVVTOL A0 TAMIGLO e GLUVONKES
noktmong ot Oelerimon. Ot gunvevotég Ko cuyypageic T HeBddov ivar or Bryan
Stafford Smith, M. Kuster kot o J.C.D. Hoenderkamp. Ztnv apyn ovamtdcoetol 1

HéBodog Ko mapatiBetor To amatovpevo TuToAoYo. Koatdmy mapovoidlovror oktd
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epappoyés g HeBdOov, v Opdomn  Hovadioiov OHOOHOpQO  KOTOVEUNHEVOL
gykapoiov eoptiov. [MapdAinia, ekteleitor kot n akpiPng avdivon T@V OKTO VT®OV
TEPTTOCEMV HE TO TPOYpOpa menepoacévemv otoyeiov Msc/Nastran 2.0 divovtag
€161 TN SLVATOTNTO GTOV OVAYVAGTY VO KPIVEL KOl VO GUUTEPAVEL Yo, TNV a&lomoTio
TOV AmoTELECHATOV TG HeBOSOV.

210 Tpit0 KEPAANIO OVOTTOCCETOL OVOAVTIKA 1) TPOTEWVOUEVN OO EUAG
MEB0O0G TPOUEAETNC TTOV OMOTEAEL KOl TO OVGLUGTIKO TPOIGV QLTS TG OIMTAMMATIKNG
epyaciog. H péBodog avt avagépetan o mAaiola Ta omoia eivon OepleMmpéva eite pe
apBpmoelg gite e apBpdoelg kol med1A0d0koVS. XN HEB0d0 avT| TPocopotdlov}le
APOPOLG TOTTOLG LYNADY KOTUCKEVMV E KOTAKOPLPO TPOPOAO TNG OIKOYEVELNS TMV
dokdv Timoschenko. Mopemvoupe ) dtapopikn eEicmon TV HETAKIVIGEDV Y10, TOV
wwodvvapo mpdPforo. Emerta e ™ Ponbeia UNTp®IKNG OTOTIKNG OVAALGNG TOL
epappoletor  HEG®  AOYIOHIKOL  GUUPOAMKOV  OoAyeBpikdv  HeTaoNUOTICHOV,
Bpiokovpe TIG 10000OVOUEG TOGOTNTEG OWTUNTIKNG KOl KOUTTIKNG OvoKapyiog,
TPOKEEVOL VO GLGYETICOVHE TIG OLOKAUYIES TV THTOV TV VYNADV KOTOUGKELAOV
oL £yove emAEEEL He Tig dvokayiec Tov 16odvvapov Tpoforov. Etotl katainyovpe
07O Vo SIVOLHE OVOALTIKEG EKPPACELS Y10 TIG 1IG0OVVAHES OVCKANYIES TOV dPOP®V
nepmtcewv mov eEetdlove kabdg Kol TOHMOVG TV AVCEDV TOV SOPOPIKDV
eflowocemv  kivnong vy 0pAacm  OHOWOHOPPO.  KOTAVEUNHEVOL KOl  TPLYOVIKA
KataveUnUévov eykdpotov @optiov. Koatdmwv, exteAoOUe OKT® €QUpHOYES, TIg
avtioToreg e oVTEG TOV OELTEPOL KEPAAaiov, Yo KAOe évav amd Tovg dVO THTOVG
Oeledioone ywoo toug omoiovg €xel woyd M HéBodog. Emiong mopabétovple otov
avayvootn v enaAnbesvon ¢ aflomiotiog g HeBOGOoL Tapovsialoviag TIG
aVTIOTO(EG EMADVGEIS TOV EQUPUOYDV He TO TPOYpapo TETEPACUEVOV OTOLKEI®V
Msc/Nastran 2.0, kot kGvovtog GuYKpioels He amodOGELS TOV OMOTEAECHAT®OV GE
dtypaupoTa.

210 T€TOPTO KEPAAOMO TOPOLGLALOLUE Miow mpdTOoT Yo TNV TPOHUEAET
mAociov TokTopévov oto £dapog. H mpdtacn avth, dmwg @oaiveton kol amd Tig
EPAPUOYEG TOV aKOAOLOOVV, €xel KATOLES aTéAELES, OALD £xOVHE TV Temoifnon OTL
Hmopel va amoteAéoet Eva 1dtaitepa eVOLUPEPOV OVTIKEIEVO V1o LEAAOVTIKT £pELVOL.

210 TEUNTO KEPAAUO EQUPHOLoV|E KATOlES TAPAUETPIKEG AVOADGES OTNV
npoondfsion vo deifove mwg HetafdAiovror ot opllovTiEG UETATOMIGELS TPLOV

VYNAOV KTipiwv 0Tav eleic aAAALoVE KATOES amd TIG TAPAUETPOVS TYESACHOD.
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Téhog, 010 TOPEPTNHA TOAPAOETOVHE TOV OVOALTIKO TPOYPAUHATICUO TNG
dwadikociog Tov akolovdndnke, kdvovtog ypron Tov Tpoypdupatog Mathematica 3.0

KOl TOPEXOVTOG OAES TIC OAPOLTNTEG EMEENYNOELS Y10 TNV KATOVOTOT] TOL.
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ABSTRACT

In the present thesis, the development of a new method for the preliminary
design of tall buildings is presented. This method may be used for various structural
systems of tall buildings and approximates the lateral displacement with satisfactory
accuracy.

The first chapter consists of a general presentation of high-rise buildings.
Emphasis is placed on the most usual structural systems, the behavior and the models
used for analysis of high-rise buildings, the most critical loading cases, the importance
of satisfying the serviceability criteria.

In the second chapter, a detailed literature review is presented. We present an
already existing method for the preliminary analysis of tall buildings with structural
systems consisting of rigid or braced frames clamped at the supports. This method was
proposed by B. Stafford Smith, M. Kuster xou o J.C.D. Hoenderkamp. Firstly we
present the theoretical background on which this method was based. The chapter also
incorporates eight numerical applications in which a uniformly distributed load is

acted upon the structures. We then proceed to the same eight numerical applications
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by using the finite element software Msc/Nastran 2.0, allowing us to make conclusions
concerning the reliability of the method.

In the third chapter we develop the new method for the preliminary design of
tall buildings which is the actual product of this diploma thesis. This method concerns
rigid and braced frames which are founded with pinned supports optionally connected
by connecting beams. The method is based on transforming the properties of various
tall building structures to stiffness equivalent vertical cantilevers which belong to the
Timoschenko beam family. We then present the solution of the differential equation
for the deflections of the equivalent cantilever subjected to uniform and triangular
distributed loads. Based on the theory of matrix structural analysis and by using the
software Mathematica 3.0, the equivalent bending and shear rigidities are calculated in
order to achieve the stiffness equivalence between the structures and the equivalent
cantilevers. Thus, approximate analytical expressions are presented which lead to the
calculation of equivalent stiffness properties for various structural systems of high-rise
buildings. We then proceed to the same eight numerical applications which we
presented in the second chapter by using this new method. The chapter also
incorporates these eight numerical applications, solved by the finite element software
Msc/Nastran 2.0, allowing us to draw conclusions concerning the reliability of this
method.

In the fourth chapter we present a suggested extension of this methodology
for the preliminary design of frames founded with fixed supports. This approach has
various imperfections. However, we believe that this subject is interesting for future
research.

In the fifth chapter, a series of parametric studies is presented by changing
some of the design parameters in order to observe the deflection behavior of three
structural systems.

Finally, there is an appendix where the use of the software Mathematica 3.0 is

presented in detail.
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