ECTS

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

, . , . . ['K1105
padnparog: Kataokevég I | pabhpparog:
ITotwtikeg Doptog epyaoiag

' 5 . 138
povadeg: (0peg):
Emine6o pabnparog: | Ipomtoytako Metantoytako O
Tonog pabyparog: YHoypemTiko Emoyng O
K , .

arnyopla. Kopiob Katevbovorg O
pabnparog:
ESapnvo 7o Qpeg 4
Owaoxkaliag: o01daokaiiag
epfdopadraing:

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

e oovOvaopo pe Vv LA tov pabnpatog «Metalikeg Kataokevég I», 1o ev
AOY® pabnpa mpoo@Epet TIg AIIAITODHEVES EKELVEG YVMOELG YA TOV DIIOAOYIOHO
XaAOPOWVOV  KATaokeLowV TG Kabnpepivrig mpadng, pe  ép@aon OtV
OLPIIEPLPOPU TODG O ADYLORO VIO CLVOLACHO POPTICEMV KAl TV AVAADLON
OLVOEOoE®MV  HE  TIPOEVIETAMEVODG KOXAlEG, HE OKOIMO TNV dAIIOKTHON
ONOKANP®HEVG €KOVEG TIEPL TIG YAADPOIVEG KATAOKEVLEG YA TOLG (POLTNTEG
KOPHOL Kat v dovatotnta HANPovg oxedlaopod anA®V KATAOKEL®V aIIo
XaioPa.

IIpoanattovpeva:

Texvikr) Mnyavw I, 11, 11T
Zratn) I, 11, 111

MetaA\ikég Kataokevég |
ITAnpo@opieg yia to S1ddaokovta:
Ovopatenomvopo: Anpnytpng Zo@lavorovAog
BabBpida: Avam\npatg 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

Qpeg

ITapakoAovOnorng

IIpostowpaoiag
EKTOG WPHOV
napaxkoAovfnong

Doptia OTIg KATAOKELEG OPeNOpEVA Ot OPACELS CAVEHOD.
IMpooopoiwon g dpdong Tov aveépov, TAYLTINTA KAt Hieorn)
avépoo, dpdoelg avépov (0MTEPLKI] Kal eS@TEPIKN) ITieomn),
Aopikdg  mapdy®v, XovieAeotég Imieong Kat - dovapng,
OLVTENEOTEG TILEOTG V1O KTipLar (KATAKOPDPOL TOlYO0l, KATAVOHT)
ka®’ owog, kekAipéveg otéyeg, KoAvOpukot BoAot kat BoAwtég
KATAOKEDEG), CIVEHOIIEON Of PEHOVOUEVA OOMIKA OTOLyEld.
IMapadeiypata Kat eQappoyEg.

Doptia oTIg KATAOKELEG OPe\OpevA O x1OVL. ZovOrkeg
oxediaopov (ovvrfetg, edikég), Goptio yoviod oto €dagog
(xapaxmplotikég  Tpég), Poptio  xwoviod oe  OTéyeg
(mapdpetpot mov ennpealovyv To Poptio, ovvieheotrg ékbeong
Kat BeppotnTag, ovVTeAeOTEG OXIIHATOS OTEYTG YA OVOPPLYTEG
Kat dlppiyTeg oTéyeg, oTéyeg MOAA®V AVOLYHATOV, KOAIVOPIKES
OTéEYeG, OTEYEG IIOD OLYKOWVOVOLV pe  dAAeg WnAOTepeg
Kataokevég). Tomkda @awvopeva. Xwovi oty em@avela g
Balacoag - Swagopormoinon kab vyog. ITapadetypara xat
EQPAPHOVES.

Ztpeyn - ZtpéPAoon. Altia otpéyng, Ztpéyn Aoy apeéomv 1
eppéonv Opdoemv, emppor| g Béong Tov Kévtpov didtpnong,
AVTIHETOMON T¢ OTpéyYng, pAaPdog pe oopmayr] KOKAIKI)
Owatopr] omd  otpeyn, otabepd  oTpéyng  KAeoT®V
povokowehikev Statopev (205 tormog tov Bredt), otabepa
otpéyng OKA, péyoteg Oatpnrikég  TACES KAEOT®V
povokoyehikov Oatopmv (1°s tomog tov Bredt), xabapr
otpéyn (St. Venant), avopoldpopen otpeyrn, otpéPAnor),
pnxaviopog mapalaPri otpéyng, TACElg KAt Eviaon AOY®
kabapng otpeyng xat otpePAwong  Swatagelg EK3  oe
oovdvaopo pe tépvovoa. ITapadeiypata Kat aoknoetg.

ITAevpkOg Kal OTPENTOKAMPITIKOG AvYOpog.  Paivopevo
TIAEDPIKOL ADYLOPOD, IOOTIKI] €PPNVeld. XTPEMTOKAPIITIKOG
Avylopodg (evmabeig xatr pn eomabelg Siatopég, Sragopikn
eClowon 1ooppormiag kat ovvoplakég oovlnkeg). EAlaotk)
Kpiown pomr] MAEDPIKOD ADYIOPOD KAl IMAPAYOVIEG MOV TV
emnpeadovy, TOIOL KAl Mivakeg Katd mHepimtwor). Porr)
avtoxng Ot ADYIOPO, HEWWTIKOG OLVIEAEOTHG, KAPITOAEG
MAELPIKOL ADYIOPOD, &eVAAAKTIKOG TPOMOG DIOAOYIOHOD,
EMPPOT| TG KATAVOMI|G THG POII|G, PENT 1€ OLAKPLTL) IAEDPIKI)
otpn oto BAPopevo mEApa. Méhn vmo kapyn xat alovikr)
dvvaprn, mbavoli tpomot Avyopod, €heyyxor xatda EKS3,
M¢éBodog 1 kat MeBodog 2.

Aokrjoelg Kat e@appoyeg et g OAng mov odaytnke v 41
eBdopada.




A/A
pdopadag
Owaokaliag

ITeprexyopeva too pabnparog

Qpeg

ITapakoAovOnorng

IIpostowpaoiag
EKTOG WPV
napakoAovbnong

Kox\otég  ovovOéoelg  pHe  MPOEVIETAPEVODS  KOXALeS.
E@elkvopevotl xoxAieg, KoxAieg vmod dSidTpnon Kat eQeAKLOHO,
MIPOEVTETAEVEG  OlATEPVOPEVEG KOYAIWOES - HIXAVIOHOG
Aettoopylag, avtoxr) oe oAioOnor), coVTENEOTI|G OXI1ATOG OIII|S,
ovvteleot)g TPPrig, avoxés onwv, Katnyopieg B xau  C,
OPLIKEG  KATAOTAOELG — AELTODPYIKOTNTAG KAl  aoctoyidg,
MIPOEVTETAPEVEG KOYA®MOEG DIIO €PEAKLOPO KAl OlaTHNOT,
epeAKLOEVA  eNdOpATa OLVOEOpEVA [1e  IIPOEVIETAPEVEG
KOYAt®oels, AOKIOELG KAt eQAPHOYES.

Mopopworn oovdéoemv Propnyavikod ovmootéyov - Ievikn
Aroyrn Kat AeMTopépeld DIIOOTEYOL PE MAQLO®TONS KBPLOLG
@opeig, Aemtopépela obvdeong SoKOL - DIOOTLAOUATOG -
KeQPANOOOKOL - Opt{OVTIOD I)/Kal KATAKOPLPOL OCLVOECHOV,
Aemrtopépela  pecaiag ovbvdeong KATAKOPLPOL OCLVOEOHOV,
Aemrtopépela €dpaong  LIIOCTLAMMATOS KAl  KATAKOPLPOL
oovdéopoo, Aemtopépela obvvdeong (oyopatog - opllovIon
oovOéopov, Aemtopépela peoaiag obvvdeong opilovtiov
oovOéopov, oOxé0la Komrg KePANOOOKOD, KATAKOPLPOL
oovdéopoo, CQuyoparog. Tlevikr) dmowyr), KAtoyn KAt OWelg
DIIOOTEYOL He OIKTLMTODG KOPLOLG  (POPElG, AemTopépeteg
o0VO£0E®V (DIOOTLADHATOG — KEPANOOOKOD - KATAKOPLPOD
OoLVOEOHOD, KATAKOPLPOL  OLVOEOHOL, KEQPANOOOKOL -
KATakopogov  oovoeopov,  €dpaong DIIOOTOADHATOS,
OIKTL®TOD KOPLOL POPEQ)

MéAn amo emineda ehdopara - Xyediaopog kat Avdalvorn
ooupava pe tov EK3: Ewoaywyrn kot I'evikég Evvoteg, Baoikég
apxeg OoxedLAOPOD KAl MIPOCOHOIOONG, ALATHNTIKI] DOTEPNON)
oto oxedblaopo pelav, Emodpdoeig g xdptwong Aoye opbav
TACE®V OV  OPlaKI] KATAOTAon dotoyiag, Avtoxn oe
owatpnon, Avtoyr) oe eykdpoteg Sovapels, AMnAenidpaon,
Koptwon nedpatov, Nevpaooelg xat Aemtopepeteg, MéBodog
Mewwopévng Taong. Hapabdetypara xat Aoknjoeig - Epappoyeg.

OMPopeva péhn moAvpehovg otabeprig Owatopr)s. I'evikég
‘Evvoteg - ITpocopowwparta, Awtootd BAPopeva péAn (avroxn
TOV THNPATOV Tovg - StatpnTikiy) Svokapyia - evepyog porr)
adpavelag , KATAOKELAOTIKEG AerrTopepeteg), OAPopeva péin
pe Aemideg oOVOeONg (AVTOXT] TOV OTOLYEI@V TOLG, OLATHITIKY
dvokapyia, oLVTeAEOTI|G AITOTEAEOPATIKOTNTAS, EVEPYEG POTIEG
adpaveiag kat Aemtopépeteg  oxediaopov),  ITolopeleig
OlaTopég pe HIKPL] AIIOOTAOn HETASD TOV KOPI®V HEAQV.
Awataderg EK3. EQappoyég Kat aoknoetg.

10

Zovdeopor  Svokapyiag. Optlovtior  ovvdeopol  (KOPleg
Aettoopyieg, eval\axTikég Statadelg, ooppetoxr) TOV Teyidav,
Yeviki) Oatadn Kol KAatavopr) TG €viaong, Sla@ppaypatiky
Aettovpyia g emxdaloyrg), Kataxopogot odvdeopor (Fevikr)
owdraln, adloAoynon pop@aV, XP1OIHOIIOOdHEVEG OLATOHES
KavoTikol meptloplopot). YImoAoylopog xat 01aotactoAoynon)
ovupava pe tov EK3. Aoknoeig - epappoyés.




A/A
pdopadag
Owaokaliag

Ilepieyopeva tov padnparog

Qpeg

INapaxkoAovBnong

IIpostowpaoiag
EKTOG WPV

napakoAovbnong

11

ITpog v xatevBovor emtoyodg OYeOIACHOD KATAOKEDOV AIIO
dopko xaioPa. Ewoayeyr), 1n  évvowa ToL  emttoyovg
oxeOLaopon, KATAANYOVTAG Ot EmTLXI] OXedlaopo (evépyeteg
peta v avdbeon, avtinyn KAt Katavonon g Heyaing
eIKOVAG TOL €PYyov, IIPOCOXI] OTNV KATACKELAOIHOTTA,
opadikn) epyaoia), Bijpata Zyediaopod, O poAog g opdrg
emotnpovikng kpiong, O pohog tov H/Y, O polog g peiwong
TOV oQaApatev, Xvotdoelg xat Odnyieg, ITapoyr) PorBeiag
otong  MeMovtikodg  Mrnyavikods. — ZopmepAcpara Kt
ov{rtnon.

12

Ewayoyr) oto Evponaiko IMpoypappa Empopemong yia
Epya and XahoPa (ESDEP). IIpoioctopia, O pdlog TV
Emtponov, ITeprexyopeva  AwaheSemv, Zovexlopevr
Exnaidevon, HAextpovika Meéoa mov OSwatifeviat  oto
Owadiktoo, Xprjoweg Inyés, Kavoviopoi tov HITA yua Tig
Kataokevég ano XaloPa, ITapadeiypata xat Zodinon.

13

Enavainmnuikég Aokrjoeig kat Egappoyég

12

14

ITapovoiaon tov mAéov dradedopévav npoypappatev H/Y
yla Ttov omoloylopd, avdlvorn Kat - daotactoAoynon
XahoBovav Kataockevmv. AStoAoynon - Zoitnon.

Enuipooleteg mpeg yra:

Otpa

ESetaosig
eerdosig

IIpostowpaoia yua

Exnaideotiky
ENIOKEWYT)

- 3 15

IIpotewvopevy

pBipA\oypagia:

1. A.N. Koovadng, «Z10npég Kataokevég, Zopmnepupopd kat Avaivor», Topot I xat II, Exdooeig Zopeanv 2007.

2.
2006.

»

EN 1993-1-1, 2005.
5. Evpoxadwag 3, Zyedraopog Kataokevav amo XaloPa, Mépog 1.8: Zyediaopog KoppPav, EN 1993-1-8,2005.
6. Evpoxodikag 3, Zyedraopog Kataokevmv amo XaloBa, Mépog 1.5: MéAn ano emineda ehaopata, EN 1993-1-8,

2005.

L. Baywag, 1. EppomooAog, I'. Ioavvidng, Zxedtaopog Aopikev Epyev amo XdaloPa, Exdooeig KheddapiBpog,

L. Bayiag, 1. EpponovAog, I'. Ieavvidng, Zidnpég Kataokeveg, Topog I, Exdooeig Kheddapibpog, 2005.
Evpoxodikag 3, Zxedraopog Kataokevov amnd Xalvpa, Mépog 1-1: Tevikoi Kavoveg xatr Kavoveg yia xtipia,

M. Bruneau, C. - M. Uang, A. Whittaker, Ductile Design of Steel Structures, McGraw-Hill, 1998.

8. Evpexmndikag 1, Apdoeig emi tov Kataokevwv, Mepog 1-4: l'evikég Apdoetg - Apaoetg avepoo, EN 1991-1-4,

2006.

Evpoxkmdikag 1, Apdoeig eni tov Kataokevav, Mépog 1-3: I'evikég Apdoeig - Poptia yoviod, EN 1991-1-3,2006.




M¢e0060g 618aokaliag (emAeSTe kar meprypayte QOoOV KpiveTar arapaityTo —

Bapotnta):
[Mapadooetg
40%
Awale€erg
5%
ITpoBoAég
5%
Epyaot)pua O
.......... %
Aokrjoeig
50%
Emokéyerig oe O
eyKataotaoslg | %
AN\ (eprypayre): O
...................................... %
2YNOAO 100%
M¢£0080¢ afrohoynong (emAédre)- BapdTnra:
Tparta % Ipopopika | %
Aoxkrjoelg Katd T O 10
diapxela tov eSaprjvoo
O¢pa e€aprjvoo O O
Evouapeon nmpdodog O (
E€etaoeig e€aprvoo 80
AN\n (rmeprypayre): O 10

[Tapovoieg kat evepyog
OLPETOXT)




(B) Course information in English

General course information:

Course title: Metal Structures II | Course code: CE07-504

Credits: 5 Work load 138
(hours):

Course level: Undergraduate Graduate [

Course type: Mandatory Selective O

Course category: Basic Orientation O

Semester: ‘ 7th ‘ Hours per week: ‘ 4

Course objectives (capabilities pursued and learning results):

In conjunction with the course entitled “Metal Structures 1”, this specific course
offers the required knowledge for the design of everyday practice steel
structures, focusing on buckling response under combined loading and
preloaded bolted connections, in order to achieve the capability of efficient
design of simple steel structures within the basic course category.

Prerequisites:

Engineering Mechanics I, II, III
Statics I, 11
Metal Structures I

Instructor’s data:

Name: Dimitrios Sophianopoulos

Level: Associate Professor

Office: 114A

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



mailto:dimsof@civ.uth.gr

Specific course information:

Week No.

Course contents

Determination of the natural wind actions for the structural
design of buildings and civil engineering works. Modelling of
wind actions, wind velocity and velocity pressure, wind
actions (external and internal pressure), Structural factor,
Pressure and force coefficients, pressure coefficients for
buildings (vertical walls and wind velocity profile, pitched
roofs, vaults and domes), wind pressure on individual
structural members. Exercises and examples.

Loads on structures due to snow. Design situations (normal,
exceptional). Snow load on the ground (characteristic values),
Snow load on roofs (parameters affecting the load, load
arrangements, exposure and thermal coefficients, roof shape
coefficient for monopitch and pitched roofs, multi-span roofs,
cylindrical roofs, roofs abutting and close to taller structures.
Local effects. Snow load at Sea Level, variation with altitude
and region. Exercises and examples.

Torsion - Warping. Causes of torsion, Torsion due to direct or
indirect actions, effect of the position of the shear center,
handling torsion, of bar compact circular cross-section under
torsion, Torsional constant of closed mono-cellular cross-
sections (2nd formula of Bredt), Torsional constant of RHS,
maximum shear stresses of closed mono-cellular cross-
sections (1st formula of Bredt), pure (St.Venant) torsion, non-
uniform torsion, warping, mechanism of torsion, stresses and
forces due to torsion and warping, design according to EC3
combined with the presence of shear. Exercises and
applications.

Lateral and lateral-torsional buckling. The lateral buckling
phenomenon, qualitative interpretation. Lateral-torsional
buckling (sensitive and non-sensitive sections, differential
equation of equilibrium and boundary conditions). Elastic
critical moment for lateral buckling and parameters affecting
it, formulae and tables. Resistance moment for Iateral
buckling, reduction factor, lateral buckling curves, alternative
calculation method, effect of moment distribution, members
with discrete lateral constraints at the compressed flange.
Members under combined bending and compression,
probable buckling phenomena, design checks according to
EC3, Method 1 and Method 2.

Applications and exercises based on the material taught
during the 4thweek.

Bolted connections with pre-loaded bolts. Bolts under tension,
bolts under tension and shear, mechanism of operation using
preloaded bolted shear connections, slip resistance, slip factor,
hole dimension tolerances, friction factor, Categories B and C,
serviceability and ultimate limit states, planar  plates
connected with preloaded bolts. Exercises and examples.

Hours
Course Preparation
attendance
4 4
4 4
4 6
4 6
4 8
4 6




Week No.

Course contents

Hours

Course
attendance

Course

attendance

Design of joints of industrial steel buildings. Presentation of
various connection types related to the above type of
structures, and details of joints between the corresponding
members, for either framed or trussed main load bearing
substructures. Assembly and detailing, drawing requirements.

Planar plated structural elements - Analysis and Design
according to EC3. Introduction, Basis of design and modeling,
Shear lag in member design, Plate buckling effects due to
direct stresses at the ultimate limit state, Resistance to shear,
Resistance to transverse forces, Interaction, Flange induced
buckling, Stiffeners and detailing, Reduced stress method.
Applications and exercises.

Uniform built-up compression members. General issues and
modeling, Laced compression members (resistance of
components, shear stiffness, effective second moment of area,
constructional details), Battened compression members
(resistance of components, shear stiffness, effective moments
of inertia, efficiency factor, design details, closely spaced built-
up members). Exercises and examples.

10

Bracing systems. Horizontal bracings (main features,
alternatives, participation of purlins, general layout and load
paths, diaphragmatic function of sheet cladding). Vertical
braces (general layout, evaluation of different forms, used
cross-sections, efficiency restrictions). Calculations and checks
according to EC3. Exercises and worked examples.

11

Towards achieving successful designs in structural steel.
Introduction, What is successful design, design steps, looking
at the big picture, work as a team, think constructability
always, the role of engineering judgment, the role of
computer, the role of minimizing errors, Suggestions and
guidelines, helping future engineers, Conclusions and
discussion.

12

Introduction to the European Steel Design Education Program
(ESPEP). History, Role of Task Committees and Working
Groups, Contents of ESDEP Lectures, Continuing Education,
Useful Electronic Web Resources, U.S. Steel Design
Specifications. Worked Examples and Discussion.

13

Review Worked Examples

10

14

Presentation and evaluation of the most popular software for
the design of Steel Structures. Discussion.

Additional hours for:

Class project

Examinations

Preparation for
examinations

Educational visit

3

15




Suggested literature:

1.

LN

O PN oG

AN. Kounadis, «Steel Structures, Behavior and Analysis, Vol. I and II, Symeon Publishing, 2007.
I. Vayas, I. Ermopoulos, I. Ioannidis, Design of Steel Structures Kleidarithmos Publishing, 2006.
I. Vayas, I. Ermopoulos, I. Ioannidis, Steel Structures, Vol. I, Kleidarithmos Publishing, 2005.
Eurocode 3, Design of Steel Structures, Part 1-1: General Rules and rules for buildings, EN 1993-
1-1, 2005.

Eurocode 3, Design of Steel Structures, Part 1.8: Design of Joints, EN 1993-1-8, 2005.

M. Bruneau, C. - M. Uang, A. Whittaker, Ductile Design of Steel Structures, McGraw-Hill 1998.
Eurocode 3, Design of Steel Structures, Part 1.5: Plated Structural Elements, EN 1993-1-5, 2006.
Eurocode 1, Actions on Structures, Part 1-4: General Actions - Wind Actions, EN 1991-1-4,2006.
Eurocode 1, Actions on Structures, Part 1-3: General Actions - Snow Loads, EN 1991-1-3, 2006.

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

Teaching 40%
Seminars 5%
Demonstrations 5%
Laboratory oo %
Exercises 50%
Visits at facilities I %
Other (describe): o %
TOtal ..................... -~

Evaluation method (select)- weight:

written % Oral %
Homework

O 10
Class project O O
Interim examination O ([l
Final examinations 80 (]
Other (describe): O 10
Active class participation




