COURSE DESCRIPTION

1. GENERAL INFORMATION

O€ TTEPITITWAN TTOU 01 OIOAKTIKEG ATTOVEUOVTAI OE OIQKPITA €PN TOU IABAUATOG TT. X.
AiaAééeig, Epyaotnpiakég AOKRoeIS K.ATT. Av ol SI0QKTIKEG ATTOVELIOVTQI EVIQia yia TO
gUvoAo Tou pabnuarog avaypayrerigeBoouadiaicgwpes d1daoKkaAiagkaiToauvoAo
TwV OIOAKTIKWYV [ovadwv / ECTS

SCHOOL | CIVIL ENGINEERING
DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1068 | SEMESTER | 8
COURSE TITLE | LIGHT METAL STRUCTURES
COURSE UNITS HOURS ECTS CREDITS

lMpoobéoTe aeipég av xpeiaarei. H opyavwon didaokaliag Kai o1
010aKTIKEG UEBODOI TTOU XPNOILOTTOIOUVTal TIEPIYPAPOVTAl aVAAUTIKG aTO 4.

COURSE TYPE:

[evikoU YmmoBdBpou, Eidikou YréBabpou, EidikétnTag

ELECTIVE

PREREQUISITE KNOWLEDGE:

Design of steel structures

COURSE AND EXAMS LANGUAGE:

GREEK

COURSE OFFERED TO | No, because attendance is impossible without knowledge of the
ERASMUS STUDENTS: | Greek language
COURSE WEBSITE (URL): | https://helios.ntua.gr/enrol/index.php?id=1557

2. LEARNING OBJECTIVES

Learning Objectives

SupPBouAcureite o lMNMapdptnua A

Eupwrraikou Xwpou Avwrartng EKraideuong

lMepiypaeovral Ta pabnaoiakd ammoreAéouara Tou Pabnuarog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emmiTédou Tou Ba aTTOKTHOOUV 01 QOITNTEG UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.

o [lepiypagn tou Emimédou Twv Mabnaiakwy AmoteAeaudrwy yia Kabe éva kUkAo armoudwv auuewva e MAaioio Mpoadviwy rou

o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoadviwv Aid Biou Maénang kai lNapdprnua B
o [lepiAnmTikog Odnyos ouyypaerns Mabnoiakwy AmoteAsoudrwyv

sheeting) according to Eurocode 3.

sections.

After successfully attending the course, students:
\Will have acquired appropriate knowledge so that they can:
0 calculate the effective cross section and the strength of cold-form cross-sections (members and

0 calculate the design resistance of members from cold-formed cross-section subjected to single and
complex acting forces and moments.

o design structures, structural member, and sheeting with cold-formed cross-sections and connections
according to Eurocode 3 — Part 1-3 (EN 1993-1-3).

o comprehend the theoretical background of the design codes for steel structures with cold-formed cross-

o comprehend the phenomena of local and global instability, as well as their interaction.




General abilities

AauBavovTagumrown Tic YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEI ATTOKTHOEI O TITUXI0UXOG (OTTWS QUTEC avaypd@ovTal GTO
lNapéprnua AimAwparog kai mapariBevral akoAoUBwg) o€ moia / TToIEG AT QUTES ATTOOKOTIEI TO UGonuas;.

Avadnmon, avdAuon kai ouvBeon OedOUEVWY  Kal 2X€01a0UOS Kal OlaxEipion Epywv

TANPOQOPIWY, HE TN XPACON Kal TwV Qmapaitniwyv ZeBaouog arn d1apopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
TEXVOAOYIWV aT0 QPUOIKO TTEPIBAAAOV

lNpooapuoyn o€ véeg karaaTtaaeis Anwn Emideiénkoivwvikng, emayyeAuarnikngkainOikng umeubuvorniag kai
amopdoewv euaiobnoiag og Béuara puAou

Aurévoun epyacia Ouadikn A0oKNon KPITIKAS Kal QUTOKPITIKAG

epyaacia lNpoaywyn g eAeUBEPNS, ONUIOUPYIKAS KAl ETAYWYIKAS OKEWNS

Epyaaoia o€ diebvég mepiBariov
Epyaaia ot diemiotnuoviké mepifdAiov
lMapaywyn véwv EpEUVNTIKWV IOEWV

- Search, analysis and synthesis of data and information, using the necessary technologies
- Adaptation to new situations

- Decision making

- Autonomous work

- Work in an international environment

- Work in an interdisciplinary environment

- Generating new research ideas

- Project planning and management

- Respect for the natural environment

- Demonstrating social, professional and ethical responsibility and sensitivity to gender issues
- Exercise criticism and self-criticism

- Promotion of free, creative and inductive thinking

3. COURSE DESCRIPTION
Introduction

Objectives and organizational issues of the course, description of cold forming, production of longitudinal
members and steel sheets by cold rolling, advantages of cold rolled sections, use of cold-formed sections
in industrial and residential buildings, special applications (industrial racks, self-supporting shells),
vulnerability to global and local instability, interaction of buckling modes, regulations.

Material and cross-sections

Shapes of cold-formed cross-sections, edge and intermediate stiffeners in cross-sections, influence of
rounded corners, geometrical proportions of Eurocode 3 — Part 1-3 (EN 1993-1-3), influence of cold forming,
increased average yield strength, strength of cross-sections in tension, calculation of geometric and inertial
cross-sectional properties.

Buckling of steel plates

Local buckling, cross-sectional distortion, elastic buckling of thin plates under uniform compression, buckling
factor, post-buckling behavior of plates, effective cross-section, internal and outstand compression plate
elements, provisions of EN 1993-1-3 and EN 1993-1-5 for calculation of effective cross-section (members
and sheeting).

Buckling of steel plates with stiffeners

Calculation of effective cross-section of plate elements with edge or intermediate stiffeners, structural
modeling for analysis, provisions of EN 1993-1-3 for calculation of effective cross-section (members and
sheeting).

Shear buckling

Shear of web, shear strength, shear critical stress of plates, provisions of EN 1993-1-3 for calculation of the|
effective web of cross-section with and without intermediate stiffeners.

Resistance of cross-section

Resistance to compression, eccentricity of center of gravity in effective cross-section, resistance to bending,
shear lag, interaction of bending and tension, interaction of biaxial bending and compression, resistance to
shear.




Member verification

Global instability of a member, numerical solution methods, local and distortional buckling, member
verification for axial compression (flexural and local buckling, torsional and local buckling, lateral-torsional
and local buckling), member verification for bending (lateral-torsional and local buckling), member
verification for bending and compression.

Joints

Types of joints, mechanical fasteners (blind rivets, self-tapping screws, cartridge fired pins, bolts), welds
(spot welds, lap welds, arc spot welds), choice of joint type, joint failures, provisions of EN 1993-1-3 for|
calculation of joints.

Special considerations for purlins

Purlins restrained by sheeting, calculation methods, design provisions of EN 1993-1-3 for purlins (elastic
support, influence of torsion, strength checks, stability check), constructional details.

Sandwich panels

Types of sandwich panels, metal surface and core materials, production, specifications, properties,
mechanical behavior, experimental investigation, mechanical simulation, design provisions of EN 14509.

Diaphragm action

Basic concepts of diaphragm action of steel sheets, conditions and limitations of application, connections,
types of diaphragms, design provisions of EN 1993-1-3.

4. TEACHING METHODS — STUDENT ASSESSMENT

~ TEACHING METHODS: | The course is delivered face-to-face, with a continuous flow of
Mpdowropiempoowmo, E§amootdoews | theory and applications, using projected PowerPoint
EKTTAIOEUON K.ATT. . . .
presentations as well as using a traditional chalkboard.
TEACHING MEDIA: | PowerPoint presentations are used.

XpnonT.M.E.atnAidackalia, atnv L . . .
Eoyaompiaxi Exmaidsuon, omv Emkovwvia | Al course material is posted on the course website, including

veroucpomréc | PowerPoint presentations.

Teachers communicate with students via e-mail sent to all
registered students via the course website at the online Helios
platform.

Communication with individual students for guidance and
resolution of questions regarding the course or their individual
term projects is also done via e-mail.

ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lMeprypdeovral avaAutiké o TpO1To¢ Kai E6odol
O10a0KaAiag.
AioAégeis, Sepivapia, Epyaotnpiakn Aoknon, Acknon | | ectures and applications 4x13=52

lMediou, MeAétn & avdiuon  BiBAioypagiag,
®povriaripio, [lpakrik (Tomobérnan), KAviki
Acgknon, KaMitexviké Epyaortipio, Aiadpadrikn
o10aokalia, EKTQIOEUTIKES ETTIOKEWEIS, EKTTOvnon
ueAémng (project), Suyypaen epyacias / epyaciwv, | Term-project 60
KaAAirexvikn énuioupyia, K.ATT.

Avaypdgovral o WpeS HEAETNS TOU QoITNTH Yia KGO
uabnaoiakn 6pactnpIdTNTa KaBws Kal O WPES un
KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS POPTOS

epyaaiag o€ emimedo €€aunvou va avrioToIXEl oTa
standards Tou ECTS Home study 30

OVERALL: 142




STUDENT ASSESSMENT: | The evaluation language is Greek.

I j TS SIadIKaai A6 o : .
EpIypapi} TN dladikaciag atioAdynomg The examination procedures include preparation of a term

MAwooa  AgioAdynong,  MéBodor  aioAdynone, | Project and a final examination.

Aiopopguwrik 1 Supmepaouarikr,  Aokiwaoia | The semester project is computational and consists of a set of
PoMarhng  Emdoyn¢, Epwrioeie  20vroung exercises that follow the course of the lectures. Each exercise
Amavrnong, Epwrroeis Avarrruéng Aokipiwv, EmmiAuan | . - i ’ )
MpoBAnuétwyv, Tpam  Epyacia, ExBeon /| is due a specific date during the semester and is submitted via
Avagopd,  [lMpogopikry  E&éraon,  Anuéoia | the Helios online platform. Each exercise is corrected and

Mapouaiacn, — Epyactnpiak) — Epyacia, — KAviki | feedback is provided to the student
Eééraon AobBevoug, KaMAirexvikn Epunveia, AAMn / . P ) T . )
AMec The final exam consists of qualitative questions of a synthetic

nature.
Avagépovral pnrd mpoadIopIouéva KpITHPIa . . .
aE10AGYOC Kall GV Katl TT0U ival ToOBAGILa aTrd The final grade of the course, ywth a mag(lmum of 10, results
TOUC QOITNTEC. from the final exam (with a weight of 20%) and from the term
project (with a weight of 80%).
These criteria are listed on the course website.

5. TEXTBOOKS - BIBLIOGRAPHY

- Suggested Bibliography:
Vayas J., Dubina D., Structures from thin-walled cold-formed cross-sections, Kleidarithmos Publications
Athens, 2004.

- Scientific journals:

Journal of Constructional Steel Research, International Journal of Steel Structures, Engineering Structures,
Structures, Thin-Walled Structures, A.S.C.E. Journal of Structural Engineering, A.S.C.E. Journal of
Engineering Mechanics, Structural Engineering and Mechanics




