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KePSOOKOTIKO OKOMO TPETEL va amevBuvovTal TIPog TNV CLYYPAPEQ.

H éykpon g Smwpoatikng epyaciog and tn XxoAn IToAttikov Mnyavikov tov EfBvikob
Metoofiov TloAuteyveiov &ev vmodnAcvel amodoxny TV OMOYEDV TNG OLYYPAPEWG
(N. 5343/1932, ApBpo 202).

Copyright © Andriana Xhaja, 2024
All Rights Reserved

Neither the whole nor any part of this diploma thesis may be copied, stored in a retrieval
system, distributed, reproduced, translated, or transmitted for commercial purposes, in any
form or by any means now or hereafter known, electronic or mechanical, without the written
permission from the author. Reproducing, storing and distributing this thesis for non-
profitable, educational or research purposes is allowed, without prejudice to reference to its
source and to inclusion of the present text. Any queries in relation to the use of the present
thesis for commercial purposes must be addressed to its author.

Approval of this diploma thesis by the School of Civil Engineering of the National Technical
University of Athens (NTUA) does not constitute in any way an acceptance of the views of
the author contained herein by the said academic organisation (L. 5343/1932, art. 202).



Avtpiéva TCayia (2024)
YXEAIAZMOZX [TENTAQPO®OY XYMMIKTOY KTIPIOY MIKTHY XPHXHX

Avmdwpotikn Epyaciac EMK AE 2024 3
Epyaotplo MetaAhikwv Kataokevav, EBviko Metoofio [ToAvteyveio, ABnva.

Andriana Xhaja (2024)

DESIGN OF A FIVE-STOREY MIXED USE COMPOSITE BUILDING
Diploma Thesis EMK AE 2024 3
Institute of Steel Structures, National Technical University of Athens, Greece



EYXAPIZTIEXZ

Oa nBeAa va euxaploow Toug emPAénovteg KaBnyntég pov k. Xdapn Iavié ko Avépéa
ZmnAormovAo, yior v TOAOTIHN KaBodnynon Toug Katd Tn SAPKEI EKTIOVNONG TG
StmAwpatikng pov epyaciag. Emiong, Ba nBeAa va euxaplotiom 0A0 10 SIGAKTIKO TTPOC®IIKO
tov Tpnpatog IMoAtikwv Mnyavik®v tov EBvikod Metoofiov IToAvteyveiov yiax ) cupoAn
TOUG OTNV EMOTNHOVIKT KOl TEXVOAOYIKI] HOUL GULYKPOTNOT, KaBOG Kol toug @ilovg Kot
GULHPOLTNTEG POV Yl TNV QYioyn CLUVEPYAOia KAt TN @oitnor| pog oto Tpnpa.

TeAog, éva peydAo €LXAPLOTK GTOLE YOVEIG HOVL KOl T HIKPT HOL adeA@n ylo TV NOkr| Kot

LAIKT LTTOOTNPIEN TOLG KB’ OAN TN S1APKEIX TV OTIOLSWV [OV.

Avtprava Tlayax
AbBnva, MdpTtiog 2024
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XXEATAXMOX ITENTAQPO®POY XYMMIKTOY KTIPIOY MIKTHX XPHXHX
Avtprava T{aywax

EmPAénwv: Xé&png 'avtég Kabnyntg EMIT
YuvemPAénwv: Avépéag EnnAionoviog YA EMIT

MEPIAHWH

To avtikeipevo MG SUTA@UOTIKAG €PYaoiag o@op& OTO OXESIOPO €VOG TEVINMPOPOL
OVHHIKTOV KTIpiov HIKTNG XpNong. ZOpewva pe Tig Sobgioeg KATtOYELG TG ApXITEKTOVIKIG
HEAETNG, TO €pyo TpoopileTal yiax TN OTEYOOT XOPWV YPOQElmV Kol KatowKlav. O @épav
0pYQVIOHOG amoTeAeiTon amd xaAPdva SOpIKG oTolXEla, TPOTUTNG SIATOUNG, KOl CUHHUIKTEG
TAGKeG amd XaAuBSO@ULAAD Kan emi TOMOL €yxuto okvpodepa. H mAgupikn touv evotdbeia
eSao@aAileTan pe TNV KATAAANAN TOTOBETNON KATAKOPLP®OV X1XOTL CUVEECH®OV SuoKapiaC,
KaTd T1g 600 KUpleg StevBuvaoelg.

H otatikn kot SuVOPIKT avaALOT TOL HETOAAMKOD (QOpPEX TPOYHATOMOLEITAL OTO AOYIOHIKO
SAP2000, vnto toug Suopeveig cLVOLACHOVE POPTIoEWY, PE OTAXO TN SlIOTAGIOAOYNOT TV
HEA®V TOV, OOTE VA SIACEAAILOVTOL 1) EMAPKELN AVTOXNG TOV SIXTOH®V, T ELOTABEIX TV
HEAQV Kal T AELTOLPYIKOTNTA TNG KATaoKewng. H oOppiKTn mAGKa StaotaoloAoyeital oTo
Aoylopiko SymDeck Designer 2, eve ot cOppIKTEG SoKoi 010 Aoylopikd ArcelorMittal Beams
Calculator. AkoAovBei 0 o}eS1GAG OPLOPEVOV XAPAKTNPLOTIKOV OUVOECEMV |E TO AOYLOHIKO
IDEA StatiCa.

H SuokoAia, KOT& T0 OXeSIACHO TG KATAOKELT|G, EYKELITAL OTNV TAUTOXPOVT| IKAVOTIOINGT] TV
OPXITEKTOVIKQV OMOITNOEWY, 0T SIeo@EAION EMOPKOVE OVTIOXNG KAl AEITOVPYIKOTNTOG TOU
QEPOVTOG OPYUVIGHOD, KATK TPOTIO OIKOVOUIKO, Kat oty evioyvon g Kataokevaoipotnrag.
H exnévnon tmg SmAepatikng epyooiog mpooégepe Tt Suvatdtra epfabuvong otn
SidayxBeioa VAN TtV padnpdtov tov Tunpatog, eéolkelwong pe T Xpnon Seopwv
AOYIOHIK®V Kol epappoyng Tav dataéewv Tov Evpokwdikey 1, 3, 4 ko 8.
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ABSTRACT

The subject of the present diploma thesis concerns the design of a five-storey mixed use
composite building. According to the given floor plans of the architectural study, the project is
intended to house office and residential spaces. The load-bearing construction consists of steel
structural elements of standard cross-section and composite slabs of steel sheet and in situ
injected concrete. Its lateral stability is ensured by the appropriate placement of concentric
diagonal bracings, in the two main directions.

Both static and dynamic analysis of the steel structure are carried out in SAP2000 software,
under adverse load combinations, aiming at the dimensioning of it’s members, in order to
ensure the adequacy of the strength of the cross sections, the stability of the members and the
functionality of the construction. The composite slab is designed in the Symdeck Designer 2
software, while the composite beams in the ArcelorMittal Beams Calculator software.
Connections are designed with the use of IDEA StatiCa software.

The difficulty, during the design process, lies in the simultaneous satisfaction of the
architectural requirements, ensuring sufficient strength and functionality of the load-bearing
structure, in an economical way, and enhancing Constructibility. The elaboration of the
diploma thesis offered the opportunity to deepen the taught material of the courses of the
Department, to familiarize with the use of various software and to apply the provisions of
Eurocodes 1, 3, 4 and 8.



