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EuxapioTieg

©a nBela va euxapioTnow 1BlaiTepa Tov eniBAEnovTa kadnyntr pou, K. Xapn Favté yia Tnv gukaipia
Mou Pou £0wOoE va aoXoAnBw HE TO OUYKEKPIYEVO MOAU evOlapEPOV AVTIKEINEVO, KABWC kal yia Tnv
nAnpn kadodrynon Tou kaB'oAn Tn dIAPKEIA TNG EKNOVNONG TNG dINAWUATIKNAG £pyaciac. H oupBoAn
TOU OTO NOVNUA auTo ATav kaBopIoTIKN Kal n BorBsia Tou avekTipunTn oTnv €nil\ucn Twv NPoBANUATWV
nou eu@avifovrav. Me el0TOXEC NAPATNPAOEIC NAvTa Pe odnyoUds OTn owaTr Nopeia epyaciac.

©a nbeka eniong va euxapioTiow Tov OpéoTn Iwavvou nou We BordBnos oe OAa Ta oTadia Tng
£pYyaciag, NapEXOVTAG Hou XProIUEC NANPOPOpIEC kal dedoPEva, KABWE Kal CUPBOUAEG OXETIKA WE TN
Xpron Tou AoyiopikoU mou xpnolgonoinad. X onolo npoBAnua f anopia avékunTe, pe kabodnyolos
oTnV KaTavonon kai Tnv nilucn Tou.
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MNEPIAHWH

>Tn ouyxpovn €noxn Oev gival NiyEG Ol (POPEC NMOU CUVAVTAME TNV €vvola TNG €kpnénc. Ta nalaidTepa
Xpovia ouvavToUoape TIG EKPNEEIC JOVO WE OMAvIa QUOIKA Ppaivoueva, Opwe n avBpwnivn napéupaon
Kal n dlapKnC TPOUOKPATIKN anelAr] £xouv au&noesl o noAU peydlo PaBud Tn ouxvoTnTa TOUG. Me
agpeTnpia TIG TPOUOKPATIKEG niBEoelc oTic H.M.A. oTo Maykdouio Kévrpo Epnopiou (World Trade
Center) 1o 2001, o1 ekpn€eic BewpolvTal £vag anod TOUG ONUAVTIKOTEPOUG KIVOUVOUG TNnG aUyxXpovng
€NoXNC HE eEAIPETIKG OUOHEVEIC OUVENEIEC YIa TNV KoIvwvia.

>€ £ninedo KATAOKEUNG, TA EKPNKTIKA QAIVOUEVA OUYKATAAEyovVTal OTIG TUXNUATIKEG dPACEIG, ONWG O
OEIONOC, MoU eVOEXETAI va ekONAWBOUV Katda Tn didpkeia {wrnc ToUu €pYouU Kal UMNopEi va npokaAEoouv
MEPIKN 1 NANPN NPOOJEUTIKI KATAPPEUADN TOU. 2€ Wia €kpnEn TPOUOKPATIKOU XapakTrnpa nou cuPaivel
KUPIWG €EWTEPIKA €VOG KTIpioUu, avanTUOCETAl UNEPNXNTIKO KUMA nou diadidsTal HEow Tou agpa Kai
aoKel akapigia nieon, OPoId PE AUTH ToU avépou aAAG noAAanAdoiag &vraong, eV OEUTEPEUOVTWG
avantUooeTal KUPa To onoio d1adideTal PEoW Tou €DAPOUG, dNUIOUPYEITAl TOMIKA KPATRPaAg, augaveral
n Oepuokpacia kal eVOEXOUEVWC va €KONAWVETAI NEPIOPIOPEVOU €UPOUC PWTIA. To yeyovog OTI TO
(POPTIO ACKEITAl O£ NOAU HIKPO XPOVIKO dIdoTnua To kabioTd duvapikd Kal n YEAETN TOU (PAIVOPEVOU
gival apkeTa noAUnAokn. Q0Toco, nap' 6Ao nou n BwPAKION TWV KATAGKEUWV UMO (POPTIa EKPREEWV
KpiVETal anapaitnTn, o oxXedIAoPOG TwWV KATAOKEUWY €EAKOAOUBEI va ekTeAsiTal pdvo und oupBaTika
QopTia.

EidikdTEPa, OEXOUEVN TO (POPTIO MIAC €KPNENG, N ENIKAAUWN MIAC KATAOKEUNC kaTéxel Bapuvovta polo
aocpaAeiag, kabBwe o€ MEPINTWON Mou acToxnoel Ba avanTuxBei e0WTEPIKA TNG KATACKEURG UWnAn
nieon kar 6a PeTagepBbouv BpUPPATA. JUVENWC, anaiteitar n OlEpelivnon TNG OUMMEPIPOPAC TNG
€NIKAAuwnG, n ornoia anoTeAsiTal and NoAU peyaAn noikiAia UAIK®V (navéda and xaAuBa, aloupivio,
oKUpOdeUa, EUAO, PEXPI uaAonivakes, MOAUKAPBOVIKA kal kepapidia) KaBwe Kal TPOMOU KATAOKEUNC,.

>Tnv napouoa JINAWWATIKA €pyacia npoooyoimvovTal, availovTal, agioAoyoUvTal Kal ouykpivovTal
neraopaTa enikaAuyng Hop@ng eninedou peTalikoU eAACHATOG XWPIG / e VEUPWOEIG EvavTl EKPNENG.
H pelétn npayuartonolsital YEOw  €EEIDIKEUPEVOU  AOYIOMIKOU W€ OUVAMIKEG avaAUgoelC UE



EVOWUATWHEVEC MN YPAUMIKOTNTEG YEWHETPIAC Kal UANIKOU, kaBw¢ Kal eEEIBIKEUPEVOUC VOUOUC UAIKOU,
ol onoiol va unopoUv va AdBouv unoyn Tov puBud napauop@wong, o onoiog aAhalel onuavTika Tnv
andkpion Twv UNIK®V O€ NePINTWaon €kpngng. AiaTnpwvTag oTabepn Tn xpovoioTopia GopTIoNnG Kal TIG
OUVOPIAKEC OUVONKEC TwV HOVTEAWV YIVETAlI NAPAUETPIKA avaAuon kata Tnv onoia diapoponoleiTal
MOVO évac napdyovrag OnwG To WAKOC, N anooTaon METAEU TwV VEUPWOEWY, TO NAXOG Twv
eAAOPATWV, TO NAXOC TWV VEUPWOEWV KABw¢ kal n noldTnTa Tou XAaAuBa, evw o1 unoAoinol
napayevouv aTabepoi, NPoKeIpévou va dianioTwOEi n eniNTwaon oTnv anokpian.
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ABSTRACT

Nowadays, the concept of an explosion is not rare to come across. In older times, an explosion was
supposed to be only an infrequent physical event, such as an explosion of a volcano. However, the
human interference and the continuous terrorist threat have raised their frequency to a large scale.
Starting with the terrorist attacks at the World Trade Center in 2001, New York USA, explosions are
considered one of the most important risks of our era, with extremely adverse effects for the society.

For structures, explosive events are considered as random phenomena, like earthquakes, that may
occur during the life span of the structure and are likely to cause its partial of complete progressive
collapse. When a terrorist explosion takes place, mainly outside of a building, a supersonic blast wave
is developed and transferred through the air, which applies pressure similar to the wind’s but of much
larger intensity. Secondly, a wave that transfers through the ground is developed, creating a crater,
rising the temperature and possibly causing limited fire. The fact that the load is implemented for a
very short amount of time makes the phenomenon dynamic and complicated to study. Nevertheless,
although the design of structures to resist blast loading seems to be indispensable, this is only carried
out in rare cases of very important structures.

Specifically, when loaded by blast, the cladding of a structure plays an important safety role. In case
of its failure, high pressure will develop inside the construction and splinters will be transferred. As a
result, an investigation of the response of the cladding is required. Cladding is characterized by a wide
variety of materials (steel panels, aluminum, concrete, wood, panes, polycarbonates and even tiles)
and construction methods.

In the present diploma thesis steel panel without / with stiffeners under explosion are simulated,
analyzed, evaluated and compared. For that purpose, a specialized software is employed and dynamic
analyses including geometrical and material non-linearity are carried out, adopting special material
laws that can take into consideration the high strain rate effect, which changes significantly the
strength of materials in case of an explosion. Mainitaining the blast load and the boundary conditions
of the models constant, a parametric investigation is performed, in which only one parameter changes



like the length of the plate, the distance between the stiffeners, the thickness of the plate, the
thickness of the stiffeners and the quality of steel, while the other parameters remain constant, in
order to draw conclusions about their influence on the panel response.





