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Synopsis

The diploma thesis “Design of a Commercial Steel Building with Composite
Steel and Concrete Elements” represents an alternative design of an existing
commercial building which was initially designed as an immiscibly steel structure,
consisting mainly of square hollow section columns and trusses. Truss structures,
though they comprise a reliable statically solution for bays with long spans, they
present difficulties in their analysis for lateral buckling. The difficulty of this analysis
lies on the complex stresses, alternately compression and tension, developed to the
elements of these trusses along their span. It is understandable that in order for the
Engineer to carry out the above analysis for the various combinations of actions, it is
necessary to go back to the basic engineering principles and design each of these
elements individually for lateral buckling, which can be very time-consuming. For
this reason this complicated lateral buckling on the existing structure was encountered
by placing transversely steel elements at the connections of the trusses, limiting by
this way the lateral displacements. The final configuration of the structure has as
result a growth in the masses due to the large number of elements which comprise it
and also seems to create constrains to the clear height of the floors at the places of the
trusses. Those two factors were determinant in an attempt to find an alternative
statically solution, which would combine the improvement of those and also the
advantages of steel structures (fast construction, low masses, aesthetic result, etc.).

The alternative statically solution which was examined in this thesis is the
resolution of the above building using composite elements (composite steel and
concrete), instead of trusses for the 1* floor, aiming at reducing as far as possible the
use of steel but also to illustrate the several advantages presented by composite
against immiscibly steel structures, in cases of building with increased actions, of long
areas and specific requirements for framework configuration. On the 2™ floor, it is
rather preferred the use of immiscibly steel elements of H cross-section instead of the
trusses presented on the existing structure. Also for the above case, it is examined the
instance of placing composite elements with their web boxed with concrete.

A general report takes place for the functionality of composite structures, the
approach method in their analysis and particular subjects requiring consideration.
Subsequently is presented a way of applying the composite theory to the structure in
replacement of the trusses, by mentioning the requirements of Eurocode 4 on
composite steel and concrete structures. The extracted, from the analysis, results are
used to make a comparison between the two different types of structures, the existing
and the two types of composite, in order to become feasible to evaluate the three
methods of structural solutions. Finally, it comes an afford to compare the two types
of structures not only in terms of static requirements, but also in terms of the several
actions in which they can be subjected during their life as well as for the degree of
satistying the building’s functionality.



«Merétn Metarikov Epmopikod Kripiov pe Zoppuikra Xrovyeion
Xp1otog Zapeprdong, AptoTotéAg Xanatng

NEPIAHWYH

H petamtoypokn Sumhopatiky epyacio pe titho «Meiéty  Metallikod
Eurmopixod Kuipiov pe Xowukto Xtoryeio» amotelel por eVOALOKTIKY UHEAETN €VOG
VOICTAUEVOL EUTOPIKOV KTpiov TO omoio &lye opywkd peiendel g pio apydg
LETAAAKT] KOTOOKELT], OMOTEAOVUEVT] KUPIMG OO VITOGTUAMUATO KOl SIKTUDUOTO
otoyeiov koldwv opboyovikedv dwtopdv. Ta diktvodpata avtd, TapdTl ATOTEAOVLY
pio aldmotn 6TaTiKa ADoN Yol To LEYOAQ avOlyLLATO TOV SNULOVPYOVVTOL GE TETOLEG
KTIPLOKEG KATAGKEVES, TAPOVGIALOVYV OLGKOAID GTNV AVAALGY] TOVG EVOVTL TAEVLPIKOV
Ayopod. H dvokolio ™G avdAvong ovtg €ykeltor ot oOVOETN EVTATIKY
KaTomoOvn o, eVOALAE epelkuonog - OAlym, tov Kolhwv ototyeiwv kotd T0 Avoryuo
TOV SIKTVOUATOV, LE anoTéAecpa va kabioTatal TOAVTAOKOG 0 VITOAOYIGUOG AVTAC.
IMveton xotavontd Ot Y vo mpaypotonombel o avotépm® VTOAOYIGUOG Yol TOVG
dPopovg cLVOLGOVS dpdoemy amatteitar amd tov Mnyavikd va ovatpééel og
Baotkég apy€ TNG UNYOVIKNG MGTE VO, YIVEL 0 EAEYYOG EVOVTL TAEVPIKOD AVYIGHOD Yid
K@0e oToryelo pepovopéva, mpdypa apketd ypovoBopo. X210 VPIGTANEVO KTiplo AdY®
TOV ouvOnKdv ot eacn G HEAETNG  (mEplOpGUEVO  XpoviKE  TEPODPIR)
OVTILETOTIGTIKE 0 TOAVTAOKOG OLTOG TAELPIKOG AVYIGHOG TV HIKTUMUATOV LLE TNV
tomofETon eykapoiwv otoyeimv otig BEcelg Tov KOUPoV avtdv, Teplopilovag £Tot
TIG peTakvnoelg Katd ) dtevbuvon avth. H tehkn dtopdpemon evag tétotov gopéa,
&xel oav amotéleopa TV avénomn tov Papovg AdY® T®V TOAA®Y GTOEI®Y TOV TOV
aroptifovv aAAd Kot dnpovpyel Kot TePLOPIoHOVG 6To KabBapd Hyog Tov KTipiov ota
onueio tov KOpLwv oplloviimv otoyeimv (diktvoudtomv). Ot 0o avtol mopdyovTeg
gmonEay KaBoploTikd pOAO GtV TTPOoTABELD AVELPESTG OGS EVOALAKTIKNG GTATIKA
Aoong, mn omoia Bo cuvdldlel v Pertiwon aVTOV Kol TO TAEOVEKTHUOTO TMV
LETAAMKAOV  KOTACKEL®OV  (YpPNyopn KOTOOKELY, MelwUEvo Pdapog, kaioicOnto
OMOTEAECLLOL, KAT.).

H evalloktikn otatikd AVorm mov dlepevviinke 6€ aUTN TNV UETATTUYIOKN
gpyacsio elvar 1 emilvon 1oL avoTEP® KTpiov pE COQUKTA oTOLXElR, OvTi
SKTLVOUATOV, 6TOV 1° dPOPO ATOGKOTMVTNG GTNV TEPLOPIGHEVT], KOTA TO duvatov,
xpNon xdAvpo aAld Kot va avoadeiEel Ta SAPOopa TAEOVEKTNUATO TOL TALPOLGLALOVY
Ol GUUUIKTOL QPOPElG EVavTl TOV OUIYDS UETAAMK®OV, OTOV TPOKELTOL Yo KTiplo LE
avénuéveg dpdoetg, peydiov eufadod Kot TAOGIOKNG SOUOPPMOONG O10ATEP®V
anoithoemv. Xtov 2° 0po@o TPOTNONKE 1N PO OUYDS UETAAMK®V oTotysimv
dwatoung H avti tov diktvopdtov mov gpeavifovtol 6o velotdpevo Ktipto. Akoua,
e€eTdoTNKE KO 1) TEPIMTOOT TOTOHETNONG COUUKTOV SOKMV UE KOPUO EYKIBOTIGUEVO
0€ GKLUPOOSELA Y10l TOV OVOTEP® POPEQ.

[Mveton pio yevikn ava@opd yio tov TpOTO AELTOLPYIOG TOV GOUMKTOV
KOTOAGKELOV, TNV UEBOSO TPOGEYYIONG TOVG KOTA TNV ovéAvom kot T 0 Oépata
oL YPNLOVV TPOPANUATIGHOD. TNV GLVEYELD TOPOLGLALETOL O TPOTOG EPAPLOYNG TNG
CUOUMIKTNG TEYVOAOYiOg 6TO &v AOYo Ktiplo avtli tov Oowtvopdtov Oiyovtag Tic
amoltoels Tov Evpokddika 4 mtepl coppktov katookevdv. To eaydueva, amd v
avdAvon, otoyyeia ypnowonomdnkav mote vo yivel pia ovykplon pHeTa&d TV
QOPE®V, TOL VOIGTAUEVOL KOl TOV 000 EVOAAOKTIKOV GOUUIKTOV, OCTE VO Yivel
duvatn N a&oAdynon TV TPV dSPoPETIK®V HeBOdwV otatikng emilvong. Telkdg
yivetal pio mpoondOela cOyKpong TV 000 Popémv Oyl HOVO MG TPOG TIG CTOTIKEG
OTOUTAOES AL Yo OAeC TIG cuVONKeS dpdoewv dmov mpodKettan v LIOPANOel Eva
TETOL0 KTiplo kaTd T drdpkele {mNg Tov Kabdg kat yio Tov Babud mov kavomolovy
TNV AEITOLPYIKOTNTA TOV.
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