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MepiAnyn

2TNV Trapouca OITTAWMATIKA €pyacia TTapoucidalovTal dlaypAappaTa
TTPOdIACTACIOAOYNONG TOCO OUAdWY OO0 KAl ETTIUEPOUG OTOIXEIWYV UETAANIKWYV
(xaAUBdIVwY) kaTtaokeuwv. Ta diaypdupara autd cuvetdxbnoav Bdoel Twv
IOXUOVTWY KAVOVIOUWYV TTOU BIETTOUV TNV 0pBr Kal ac@aAn Asitoupyia Twv
METAAAIKWV KOTOOKEUWV Kal oUuykekpipéva Tov Eupwkwdika 3 (EC 3) 6oov
agopd TNV avtoxn Kal TNV opOn Asitoupyia Twv XaAURAIVWY OTOIXEIWV Kal TOV
Eupwkwdika 1 (EC 1) 6oov agopd TOUG KAVOVIOUOUG @QOPTICEWS MIag
KATOOKEUNG (TTPOAIPETIKA EQAPHOLOEVOG KAVOVIOUOG).

AgiCer va TovioBei Om Ta  dloypdppara  autd  duvavtal  va
XPnNoipuotroinBolv o€ @Aon TTPOUEAETNG Kal OXI O @ACN OPIOTIKNAG HEAETNG,
016TI Ta ev Adyw dlaypdpparta gival TTpwTng TTPOoEYyIoNGS Kal gV KaTapyouv
TNV emBePANUEVN avaykn vyia akpiBéoTtepn MEAETN Kal digpedvnon Twv
EMPEPOUG IDIITEPOTATWY TNG KABE KATOOKEUNG. Eival Aoimmév euBuvn TOU
MEAETNTA HMNXOVIKOU VO XPNOIUOTIOINCEl TIC YVWOEIG TOU VIO Tn OWOTA
EQAPHUOY TwV TTANPOPOPIWV TTOU TTapEXOVTAl atrd Ta dlaypdupaTa auTd,
OUPPBOUAEUSUEVOC TTAVTA TOUG KAVOVIOUOUG 1 AAAEC agIOTIOTEG TTNYEG YIa
AETTTOUEPEIG TTANPOPOPIEG.

O o1éx0¢ TNG TTapouong JITTAWUATIKAG Epyaoiag HEoW TNG KATAPTIONG
TWV JIAYPAUMATWY TTOU TTAPOUCIACOUE gival DITTAOG:

e ¢€mM(NTOUUE VO O0Bei 0€ VEOUG UNXAVIKOUG €va €PYAAEio IKavo va TOug
BonBnoel va mpoekAéyouv SIATOUES XOAUBBIVWY OTOIXEIWV XWPIG 1IBIaITEPO
KOTTO KOl 0€ €UAOYO XPOVO yia TIG avAyKeg DIEPEUVNONG TWV ATTAITACEWYV
Miag KaTaokeUAg o€ @Aon TTPOUEAETNG, KAl TAUTOXPOVA

e (OTTOOKOTIOUME OTO va OIaBETEl O EUTTEIPOG HUEAETNTAG HNXAVIKOG €va
agIOTTIOTO BonBnua Pe TO OTTOI0 VA UTTOPEl va KaTtapTioel 600 TO0 duvaTd
opBOTEPO KAl TTANPECTEPO TNV OIKOVOWUIKA TTPOC®OPA TTou Ba UTTORAAEI
OoTOV KUPIO TOU £pYOu, XWPIig va Xpelaletal va ekTeAéael TTARPN avAAuon
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TNG KATAOKEUNG 0€ @Aon TTPOUEAETNG, KEPDICOVTAG £TOI TTOAUTIHO XPOVO Yia
TNV €pyaacia Tou.

H tapouca SITTAWUATIKA €pyaoia XwpileTal o€ TTEVTE TUAUOTA. 2TO
TTPWTO PEPOG TTAPOUCIAlOUE TO BewpnTiKS UTTORABPO GTO OTTOI0 OTNPIXONKE
n €pyacia autr, TTOPABETOVTOG TAUTOXPOVA UEPIKES QPIBUNTIKEG EPAPHOYES
KaBwG ETTiIONG KAl TO CUUTTEPACATA TA OTTOIA TTPOEKUWAV KATA TNV EKTTOVNON
TNG Trapouong OITTAWHATIKAG  €pyaciag. 21a  e€mMOPEva  Tpia  HEPN
TTOPOUCIAJOUME TA QTTOTEAEOUATA TNG TTAPOUCNG €PYyOOiag UutmO HoP®N
OIQYPAUMATWY  TTPOETTIAOYAG  OIATOHWY  Teyidwy, MNKIdWV KAl HEAWV
XOAUBOIVWY Kataokeuwyv. lMpoTeivetal pia evaAAakTIK ) AUON TTOU TTEPIYPAQPEI
ME KOAN TTPWTN TTPOOCEYYION TTOIEG Eival Ol EAAXIOTEG ATTAITOUMEVEG OIOTOMES
XOAUBOIVWYV OTOIXEIWV TTOU Ba TTPETTEI VA XPNOILOTTOINCOUE YIA TNV QOQOAN
TTapaAafr) Twv QOPTIWV avwdopns TNG eKACTOTE UTTO HEAETN HETAAANIKAG
KATOOKEUNG. ATTOTEAEI BaOIKA TTPOUTTOBE0N va gival TTPOATTOPACICUEVN OF
KAOe KATOOKEUR N YEWWUETPIO KAl TO OTATIKO OUCTNUO HE TO OToi0 Ba
HOPPWBOOUV TOOO Ta OUOEIBN OTOIXEIO GO0 KAl TO KABE ETTIMEPOUG OTOIXEIO TNG.
TENOG OTO TTEUTITO KAl TEAEUTAIO HEPOG TNG TTAPOUONG OITTAWMATIKAG £pyaaiag
TTOPOUCIAJOUME TA OIAYPAMMATA EVTATIKWY HEYEBWYV (TEUVOUOWYV OUVALEWY
KAl POTTWV KAUWNC) Kal Ta diaypdppara BEAWY KAUWNGS Ta OTToia TTpoEKuyav
KATOTTIV  €TTECEPYATiag ME XpAon Tou Trpoypduparog MSC-Nastran 2.0,
avaAuong OTATIKWY CUCTNUATWY UE XPHON TTETTEPACHEVWY OTOIXEIWV KABWG
ETTIONG KAl €VO OUYKEVTPWTIKO TUTTOAQYIO UTTOAOYIOHOU yIia Ta TTIO ouvriin
OTATIKA OCUCTAMATA TIOU OUVAVTAUE KATA TN MEAETN TWV  HETOAAIKWYV
KATOOKEUWV.

H xprion Twv diaypapudTwy gival atrAn yia Ta dilaypdppata Teyidwyv Kal
punkidwyv. MNvwpidoviag 1o OTATIKO oUOTHUA, TNV Ummapén i ox1 viiCwy, TO
avolypa Tou péAoug, Tn ¢wvn €TTIPPONRG TOU, TO GOPTIO AOYW XIOVOTITWONG KAl
TO @OpTiO AOyw avepoTTieong €ival €UKOAO va TTpoodloploBei n eAdxIoTn
atraiToupevn XaAuBdivn diatopr], amreuBuvopevol KaBe @opd oTo KATAAANAO
didypappa. Opoiwg yia TRV TTEPITTTWON MEAWYV, YVWwPICoVTag TO UAKOG TOU
HEAOUG, TNV agovikr dUvapn oXedIAOUOU KAl TNV KAWUTITIKI) POTII) OXEOIQOOU
Tou MEANOUG aTtreuBuvopevol oTo KATGAANAo didypappa  €ival €UKoOAO va
TTPO0dIoPICOEi N EAdXIOTN aTTaiToupevn XaAuBdivn diaTopr).
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Abstract

In the present thesis it will be attempted to present preliminary
dimensioning charts of groups and individual members of steel structures.
The above mentioned charts were constructed according to the regulations of
the proper and safe function of all steel structures, more specifically
Eurocode3 (EC 3), where the strength and functional requirements of steel
members are specified and Eurocode 1 (EC 1) concerning the loading of a
stucure (this regulation is optionally applied in Greece).

It is worth mentioning that these charts should be used in the stage of
preliminary and not final design. They constitute a first approach and do not in
any case substitute a more elaborate study. It is, therefore, among the
responsibilities of the engineers to use their knowledge in order to apply in the
best way the information provided by the charts. They have also to take into
account the regulations or other credible sources for a more detailed analysis.

The aim of the present thesis is to provide these charts for two
purposes:

- to provide a tool to new engineers that will enable them to choose in
advance the profile of steel members without much effort and in a
relatively short period of time in the framework of a preliminary stage of
study;

- to help the experienced engineers to establish in the best and most
integrated way the financial offer that will be submitted to the client. Thus,
no final analysis of the construction is needed in the stage of preliminary
study and valuable time is gained.

The present thesis is divided in five parts. The first part consists of the
presentation of the theoretical background on which the work was based and
incorporates some numerical applications. It includes also the results of the
present work. The three subsequent parts include the results of the present
work in the form of charts of preliminary selection of profiles of roof and side
purlins and members of steel structures. A new approach is suggested for the
selection of the optimum profile of the steel elements under study so that the
loads will be transferred safely. For each structure the geometry and the
structural system of groups of similar as well as individual elements must
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Abstract

have been decided in advance. Finally, in the fifth part of this work shear and
bending moment diagrams are presented, as well as the deflections that were
produced for some - common for steel structures - structural systems with the
use of the finite element program MSC-Nastran 2.0.

The use of the charts is simple: in the case of roof and side purlin
charts it is easy to define the minimum steel profile needed by consulting the
relevant diagram. It is a prerequisite to know the structural system, the
member span, the zone of its influence, the presence or absence of mid-
support in the direction of the weak axis, and the load due to snow fall or wind
pressure. Moreover, in the case of members, when the buckling length, the
design axial force and the design bending moment are known, it is easy to
define the minimum steel profile needed by consulting the relevant diagram.

Thesis of E. Th. Argyropoulos / Supervisor: Ch. Gantes 2





