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EYPQITAIKO XYSTHMA META®OPAX AKAAHMAIKQN MONAAQN
>THN EYPQITAIKH ENQZH

(A) Aiota pe ta otoyeia TV padnudrev ota eAAnviKda

I'evikég mAnpo@opieg pabnparog:

TitAog Metalikeg Kwdikog

, ) , . . 'K3401
padnparog: Kataokeveg | pabnparog:
ITotwtikeg Doptog epyaoiag

' 5 . 136
povadeg: (0peg):
Emine6o pabnparog: | Ipomtoytako Metantoytako O
Tonog pabyparog: YHoypemTiko Emoyng O
K , .

arnyopla. Kopiob Katevbovorg O
pabnparog:
ESapnvo 60 Qpeg 4
Owaoxkaliag: o01daokaiiag
epfdopadraing:

Avtikeipevo to0 pabdnpatog (IKavoTTeg IOV AIIOKTOVTAL KAl AIMMOTENEOPATA
pabnong):

Méo® Tov OLYKEKPIPEVODL PABNpATog AIOKI®VIAL Ot PACLKEG eKELVEG YVMOELG
IOV AIICLTOLVTAL YA TOV DIOAOYIOHO Ot erminedo dratopr)g Kat emiredo pélovg
XAAOPOIVOV KATACKEDOV KAl AA®V OLDVOLOEM®V ADT®V VIO OTATIKI] QOPTLON).
Atdoviar mapaleiypata am\ov  Qopé®v  AImO  IMAELPAS  YEDHETPLAC,
ovvdeopoloylag KAt QOPTIoE®V KAl IIPOCPEPOVIAL dAINEG  ePAPHOYEG
oxetilopeveg pe ouoldelg eEAeyxovg ovppmva pe tov Evpoxkmdwka 3.

IIpoanattovpeva:

Texvikr) Mnyavwn I, 11, 11T
Zratkn L 11

ITAnpo@opieg yia to Sidaokovta:

Ovopatenomvopo: Anpntpng Zo@lavornovAog
BaBpida: Avam\npatrg Kabnyntg
I'pagpeio: 114A

TnA. - email: 24210 74145 - dimsof@civ.uth.gr
AM\ot 61ddaokovteg: -



mailto:dimsof@civ.uth.gr

Ewdwkeg mA\npogopieg pabnparog:

A/A
pdopadag
Owaokaliag

Ilepieyopeva tov padnparog

Ewayoyry - Iledlo Egappoyrg Xaivpdwev Kataokeowmv
(ITapovotiaon - evdektikég potoypagieg). Aopikog Xalvpag
(Mnyavikég Idotnteg, Tpomot Ilapaywyrig, Bropnyxavikrg
Katepyaoiag xat Awapoppmong mpoTon®v OldTop®v Kt
edaopateov - Tpappr) Iapaywyrng). ITowtteg Evponaikeov
XalvPov - IMTheovektipatra xat Melovektpata Aoptkoo
XaloPa - Xpron Awatopev Auhod Tav xat meploxeg
£QPAPHOYT|G TOVG.

Mopgpwon Movepogav Blopnyavikev Ymootéyev (Baowa
Zroela Pépovtog Opyaviopod, ZovOeopoloyla Kat Hop@Peg
oovdeong pelov, Edpdoewg, Aemtopépeieg,  Mryaviopot
IMapalafrig Poptiav).

Beopkod ITAaiowo pelémng kat ektéleong pyav amo Aopiko
Xdalopa - Kavoviopot kat @ocogia EXéyyov Enapkelag -
Evpoxndikag 3 (EK3). Oplakég kataotdoelg oxediaopon, em
pépovg ovvteleotég aopaleiag Spdoemv kat LVAwov. Eidn)
dpaocewv, ovvdvaopoi Opdoewv. EgeAkvopeva péln xat
napadetypata otg kataokeves. 'Eleyxog opbav tdoemv.
Avtoxr) epehxkoopeveyv pehov kata EK3, éleyxog endpketag
Kat OAKIpOTNTag. Aropelopéveg Statopég Ady® oImV KOXA®V
Kat Aemrtopépeteg vmoloytopov. 'oviakda ovvdedpeva oto eva
okéAog. I[Mapadetypata - Epappoyég.

Am\ég  dlatepvopeveg  KoxAwwoelg. Tomot  koxMwv Kt
eapmpuareov. Teopetrpia xoxMa. Tomor omev. ITowotujta
xaloPa xoyhwv. Mnyaviopol Aettovpylag xat aotoxiag
amov Swatepvopevon KoyAla. Avtoxry Koppod KoyAia oe
owatpnon xat oe oovOAwn dvroyag omrg kata EK3.
KoxA\woetg peyaloo prikovg. Eeyxog ohkipotntag katda EAK.
IMapadetypata - Eeappoyég.

MéAn vmmo eykdpola goptia Kat mapadelypata HeA®v otig
Kataokevég ano xdaAvPa. Evraon Aoye eykapolov @optimv.
IMapddetypa  kapmtopevov  mpoPolov  (Mapapdp@eor),
katavopr] opfav xat Satpnukev tacemv). Kapyn péloog
dlatopur|g Sumhov Tav mept Tov WoxVPO afova, Katavour] opbov
KAt OWTENTIK®OV TAoe®V Oe dtatopr] SUIAOL TaD KAPITTOHEVT)
nept tov woxvpd g afova.. ESidavikevon) g copmepipopdg
o0 xdAvPa. Awatopr] vmo kabapr xapyn - Elaotkn
Zopmepupopd - Béltioteg Swatopég yia xabapry kapyn -
EAaotikog Aeyyog endapketag. Katavopr) Statpntikov tacemv
oe opboymvikr) Statopr) kat Swatopr) Ourhov tav - Emgdavela
owatpnong. XovOet xatramovnon - Kptrjpo von Mises.
Atatopr) ono xabaprn dwdatpnorn. Awatopr] LIO KAPYIH Kt
owatpnon. EAeyxog Pélovg kapmtopevng doxod xatda EKS.
Awatopr) vio kabapr) kapyn - Eactomaotikr) Zopmnepipopd.
Aldypappa ponmv - KAPILAOTITOV, 1] €VVOld TG TAAOTIKIG
apBpwong. ITAaotikog éAeyyog endpkelag.

Qpeg
ITapaxkoAovOnong | IIpoetowpaociag
EKTOG WPHOV
napaxkoAovfnong
4 4
4 4
4 6
4 4
4 6




A/A
poopadag
o0waoxkaliag

ITepreyopeva too pabnpatog

Qpeg

ITapakoAovOnorng

IIpostowpaociag
EKTOG WP@DV
napakoAovdnong

H évvota too Aoytopoo. ITpotmobéoetg epgpaviong Avoyiopoo. H
évvola Tov TomKoL ALYOpoL og Kapmtopeva kat OAipopeva
péAn. Aotoyia a6 tomko Avyopo. Karataln tov diatopmv
ooppava pe to EK3. Eheyxog avtoxr)g kapmtopevng dtatopr|g
xata EK3. EAeyyog avtoxrg oe tépvovoa xata EK3. Eleyyog
avtoyng oe pomr) kat tépvovoa katda EK3. Kapyn péloog
dlatour|g Ourhobd tav mepi Tov aobeviy afova - KATavopn)
opfwv kal OWTPHNTIKOV TACE®V. AlaTopr] vIO OlaovikI)
KAPyn) - eEAAoTIKOG Kat MAAOTIKOG ENeyx0g endpketag — Kévipo
diatpnong - ®¢on ovdétepov adova.

IMapadetyparta Kat epappoyEg ya v BAr oo Sty ke
omyv Snkat 6neBdopdada. [Tpotomeg aoxroets.

MEAH YIIO ZYNG®ETH ENTATIKH KATAXTA>XH
(AMnAemidpaon ponwmv mept tovg OVO ALOVEG, TERVOLOMV
duvapeav Kat e@eAkvotiKng afovikrg dvvapng). Elaotikog
Kat TAaotikog éAeyyog opboyavikrg Statoprig, Awartalerg EK3.
IMapadeiypata KAt epappoyes.

MeéAn ono alovikr) OAiyn. Aoylopog (TOMKOG - KAPIITIKOG).
Kpiowa goptia. KapmdAn Euler. ANAnAemi6paon Avytopod -
Olwapporg He 1 XOPI§ TV MIAPOLOId APXIKGOV ATEAELDV.
Kavoviotikég xapmbleg  Avyopov.  Emloyry  xapmodAng
Avylopoov. Eleyyog péhoog omo OAiyn xata EK3. Ipootaocia
amd tomko Avyopod. Emppor) oovoplakav  oovOnkov.
ZOVTeAeOTEG  1000LVAPOL  PNKOLG  ADYIOHOD  OTOAGV  Je
oovr)felg ompifelg. Awdxpion mawoiov oe petabetd kat
apetabeta - IThevpkég Efaopalioels. ITapadelypara xat

EQPAPPOYEG.

10

MeéAn oo ONiyn kat kapyn. Hapadetypata pehov. Tpomot
Aoyopod pedov vmo OAyn 1 OAlyn  xat  OxeTKEg
amnewkovioelg. Tpomot Avytopod pedaov omo OAiyn kot kapyn
Kal oxetikég amewovioelg. EAaotikr] aNAnlemidpaor OAiyng
kat kapyng. EAeyyog pélovg ommod OAiywn xat xapyn katd EK3.

11

IMapadetyparta Kat epappoyEg ya Ty BAr oo Sty tKe
omV 10nefdopdda - ITpdToneg aoknoets.

12

ZoykoAntég oovdéoets. I'empetpia kat draotaoelg (avalootpa
Kal TOmot OLYKOAANOE@V. XUYKOAAnOelg pe vmobéparta).
Avroxr) oxedraopo e§opagr|g - evalaktikég peébodot, pagpmv
OlaKEVoD, E0®PAPMOV KAl PAPAV OIIG-OXIOHIG, OLVOEoEL O
[ EVIOXVHEVA IEAIATA, YOVIAKA O0VOEOHEVA OTO £vd OKENOG,
paxpég  ovvdéoelg. Awaragelg EK3. TMapaleiypata  xat

EQAPPOYES.

13

Zovdéoelg pe  melpovg.  Tevika, oxedlaopog meipov.
[Napadetypata kat epappoyég xata EK3.

14

Enavalnmtikég aokroelg Kat emAvon anopiov.

10

Enuipoofeteg wpeg ya:

Oipa

E€etaoceig IIpostoipaocia yia e€etaoeig

Exmatdeotik) emiokeyn

3 15




IIpotewvopevn Bphoypagia:

1.

2.

3.

AN. Koovadrg, «Z1dnpég Kataokevég, Zopmepipopd xat Avalvon», Topot I xat II, Exdooeig
Zopewv 2007.

L. Baywag, I. EppomovAovg, I'. Ieavvidng, Zxedtaopog Aopikav Epyov ano Xalvpa, Exdooetg
KAetdapiBpog, 2006.

I. Baywag, 1. Eppomovlovg, I'. Ieavvidng Zidnpég Kataoxevég, Topog I, Exdooelg
KAetdapipog, 2005.

Evpaxmndikag 3, Zxedraopog Kataokevwv amnod Xalopa, Mépog 1-1: I'evikot Kavoveg kat
Kavoveg yia xtipta, EN 1993-1-1, 2005.

Evpoxmdikag 3, Zxedtaopog Kataokevmv ard Xalopa, Mépog 1.8: Zyedraopog Koppov, EN
1993-1-8,2005.

M¢B0o8og 618aokaliag (emAéSTe ka1 meptypayTe epOOOV KPIVETAL ATTAPAITHTO -
Bapotnta):
[Mapadooetg

40%
Alaheerg

5%
[TpoBolég

5%
Epyaotipua O

.......... %
Aoxkr)oeig

50%
Emokéyeig oe O
gykaraotaocelg |l %
AN\ (meprypawre): O
...................................... %
ZYNOAO 100%




M¢e0o80o¢ afrohoynong (emAédre)- Bapdnra:

Tparta % Ipopopika | %
Aoxr)0g1g Kata
duapkewa tov e€aprjvoo | U 10
O¢pa e€apnvoo O (
Evouapeon mpdodog O (
E€etaoeig eSaprjvoo 80 O
AN\n (rmeprypdyre): O 10

[Tapovoieg kat evepyog
OLHPETOXT)




(B) Course information in English

General course information:

Course title: Metal Structures I | Course code: CE06-507

Credits: 5 Work l(?ad 136
(hours):

Course level: Undergraduate Graduate O

Course type: Mandatory Selective O

Course category: Basic Orientation O

Semester: ‘ 6th ‘ Hours per week: | 4

Course objectives (capabilities pursued and learning results):

Through this specific course the basic knowledge is offered, required for the
evaluation at the cross-sectional and member level of steel structural elements
as well as corresponding simple connection types under static loading.
Examples of simple steel structures are given, as far as connectivity, geometry
and loading is concerned and via specific applications the fundamental
capacity checks according to EC3 are acquired.

Prerequisites:

Engineering Mechanics I, II, III
Statics I, 11

Instructor’s data:

Name: Dimitrios Sophianopoulos

Level: Associate Professor

Office: 114A

Tel. - email: +30 24210 74145 - dimsof@civ.uth.er
Other tutors: -



mailto:dimsof@civ.uth.gr

Specific course information:

Week No.

Course contents

Hours

Course
attendance

Preparation

Introduction - Application Field of Steel Structures
(Presentation and Indicative Photos). Structural Steel
(Mechanical Properties, Hot Rolling, Cold Forming, Industrial
Production of Steel Sections, Line of Production). Qualities of
European Steels. Use of I Sections and applicability area.

Design and Construction of Single-Storey Steel Industrial
Buildings (Basic Elements of Load-Bearing, Connectivity,
Connection Types, Column Bases, Details, Statical Systems,
Load Paths).

Decretive Framework for the Design and Construction of Steel
Structures - Regulations and Philosophy of Capacity Checks -
Eurocode 3 (EC3). Design limit states, partial safety factors for
actions and material, combinations of actions. Members under
tension - examples in structures. Principle stress check -
Design resistance of members under tension according to EC3,
ductility demands, Deduction for fastener holes, Angles
connected by one leg and other unsymmetrically connected
members in tension. Exercises and examples.

Simple bolted shear connection. Bolt types and categories. Bolt
geometry parts and strength qualities. Positioning and types
of holes, Mechanism of operation and yielding of a simple
shear bolt, resistance for shear and bearing, Long bolted
connections, Ductility check according to Hellenic Aseismic
Code. Exercises and examples.

Members under transverse loading and examples in steel
structural systems. Example of a cantilever beam under pure
bending (deformations and stress distribution). Strong axis
bending of a I-section member and stress distribution.
Idealization of the behavior of structural steel (elastic-perfectly
plastic model). Cross-section under pure bending, elastic
response, best use of cross-sections, elastic capacity check.
Distribution of shear stresses on rectangular and I- sections.
Shear area, Combined actions, von Mises criterion. Cross-
section under pure shear and combined bending and shear.
Serviceability limit states for buildings - vertical and
horizontal deflections. Cross-section under pure bending -
elasto-plastic response. Moment-curvature diagrams - Plastic
hinge principles. Plastic capacity check.

Buckling of beam-elements, slender members and thin walled
members. Local buckling of members under compression and
bending. Classification of cross-sections. Resistance of cross-
sections under bending and / or shear loading according to
EC3. Weak-axis bending of I-section members, stress
distribution. Biaxial bending, elastic and plastic capacity
checks. Shear center and positioning of neutral axis.




Week No.

Course contents

Hours

Course
attendance

Preparation

Exercises and exemplary applications based on the courses
taught during the 5thand 6th week.

4

6

Members under combined loading conditions. (Interaction
between biaxial bending, shear loading and axial tension).
Elastic and plastic resistance design of rectangular cross-
sections according to EC3. Exercises and examples.

Members under axial compression. Local and flexural
buckling. Critical loads. Euler curve. Interaction between
buckling and yielding with or without the presence of initial
imperfections. Normative buckling curves and corresponding
requirements. Capacity check of members under axial
compression according to EC3. Protection against local
buckling. The effect of boundary conditions. Equivalent
buckling length coefficients. Sway and non-sway frames.
Lateral restraints and bracing systems. Examples and
exercises.

10

Members under combined compression and bending.
Examples of members in structural steel design. Flexural
buckling of distinct members and representative 3D images.
Elastic interaction of bending and compression. Design
according to EC3.

11

Exercises and exemplary applications based on the courses
taught during the 10th week.

12

Welded connections. Geometry and dimensioning (types of
welds, welding consumables). Weldings with packs. Design
resistance of a fillet welds, butt welds, plug welds.
Connections to unstiffened flanges, long joints, angles
connected to one leg. Design according to EC3. Exercises and
examples.

13

Connections made with pins. General issues. Design of pins.
Exercises and examples.

14

Review Worked Examples and Discussion.

10

Additional hours for:

Class project

Examinations

Preparation for
examinations

Educational visit

3

15




Suggested literature:

1. A.N. Kounadis, Steel Structures, Behavior and Analysis, Vol. I and II, Symeon

Publishing, 2007.

2. I Vayas, I. Ermopoulos, I. Ioannidis, Design of Steel Structures Kleidarithmos

Publishing, 2006.

3. 1. Vayas, I. Ermopoulos, I. Ioannidis, Steel Structures, Vol. I, Kleidarithmos

Publishing, 2005.

4. Eurocode 3, Design of Steel Structures, Part 1-1: General Rules and rules for
buildings, EN 1993-1-1, 2005.
5. Eurocode 3, Design of Steel Structures, Part 1.8: Design of Joints, EN 1993-1-8,

2005.

Teaching method (select and describe if necessary - weight):

Teaching

40%
Seminars

5%
Demonstrations

5%
Laboratory O

.......... %
Exercises

50%
Visits at facilities O

.......... %
Other (describe): O
...................................... %
Total 100%
Evaluation method (select)- weight:

written % Oral %

Homework (| 10
Class project O O
Interim examination (| O
Final examinations 80 O
Other (describe): O 10

Active Class Participation




