COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1138 | SEMESTER | 7

COURSE TITLE | STEEL STRUCTURES I

COURSE UNITS HOURS ECTS CREDITS

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

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

COURSE TYPE: | MANDATORY OF STRUCTURAL ENGINEERING DIRECTION
levikoU YroBda6pou, Eidikou YroBabpou, Eidikémras| — ELECTED MANDATORY

PREREQUISITE KNOWLEDGE:

COURSE AND EXAMS LANGUAGE: | GREEK

COURSE OFFERED TO| Yes, but attendance is difficult without at least some knowledge

ERASMUS STUDENTS: | of the Greek language. The course is taught in Greek and the
material on the course website is in Greek. Relevant English-
language literature is recommended for Erasmus students.
Examinations for Erasmus students are conducted in English, if
requested.

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1585

2. LEARNING OBJECTIVES

Learning Objectives
lMepiypaeovral Ta pabnaoiakd ammoTeAéouara Tou Pabnuarog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
karaAAfAou emimédou Tou Ba aTTOKTHOOUV Ol YOITNTEG UETG TNV ETTITUXT 0AOKApwan Tou pabnuarog.
SupBouAeureite 1o MNapdprnua A
o [lepiypagn tou Emimédou Twv Mabnaiakwy AtmoteAeaudrwy yia Kabe éva kUkAo armoudwv auuewva e MAaioio Mpoadviwy rou
EupwrraikoU Xwpou Avwrartng EKmaideuong
o [lepiypagikoi Acikteg Emrirédwv 6, 7 & 8 Tou Eupwriraikou MAaiciou Mpoaoviwy Aid Biou Maénang kai MNapdptnua B
o [lepiAnmTikog Odnyos ouyypaerns Mabnoiakwy AmoteAsoudrwy

After successfully attending the course, students:
- Will have acquired appropriate knowledge so that they:
o0 Describe the advantages and disadvantages of alternative ways of connecting steel structures.

o Describe the advantages and disadvantages of alternative static systems of steel structures against
seismic actions.

o Understand the basic principles of special issues of steel structures in relation to their protection
against fire and the use of crane bridges.

- They will have acquired appropriate skills:
0 To understand the behavior of steel structures against all types of actions, including earthquakes.
o To apply the above for the integrated design of steel structures.

- They will have acquired appropriate competences so that they can:

0 Produce the necessary material (calculation documents, drawings) for the realization of steel
constructions.

0 Supervise the process of industrialization and construction of steel structures.




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 070 QUOIKO 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
Epyacia g€ diemoTnuoviké mepiBdAiov
lMapaywyn véwv EpEUVNTIKWV IOEWV

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

- Decision making

- Autonomous work

- Teamwork

- Work in an international environment

- Work in an interdisciplinary environment

- 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

Verification of connections

Prestressed bolts, shear force transmission mechanism, slip resistance, surface classes, types of holes,
bolts resisting slip at the limit states of serviceability or failure, prestressed bolts under shear and tension,
loosening mechanism, pins (geometry, failure mechanisms, verifications), connections of hollow sections
(geometric configuration, failure mechanisms, verifications), EC3 provisions. Application examples.

Frame connections

Beam-to-column joints, column supports, dual-pitched frame top connection, importance of joint behavior
in overall frame behavior, joint simulation for static analysis, iterative design process of members and
connections in a frame structure, component s method, components of welded joints and end plate joints,
T-stub concept and failure mechanisms. Application examples.

Lay-out and implementation of standard connections

Lay-out of standard connections, beam-column connection, head-beam to column connection, vertical
bracing connection, horizontal bracing connection, column bearing. Shop drawings: general lay-out,
assembly, parts, manufacturing process in the factory (cutting, shaping, drilling holes, manufacturing
transportable assemblies through welding), erection process on the construction site using bolted
connections to the maximum extent possible.

Earthquake-resistant design

Brief introduction to capacity design philosophy, advantages of steel as a structural material with good
seismic behavior, ductile and brittle failure mechanisms of steel members and connections. Main structural
systems for resisting seismic actions: moment frames, braced frames without/with eccentricity, behavior
factors, capacity design rules, ductile members, overstrength factors of non-ductile elements, benefits of
capacity design. Application examples.

Standard steel structural systems

Basic principles of forming of typical standard structural systems of single-story and multi-story steel
buildings, analysis of the behavior and operation of the main and secondary elements of the load-bearing
system, importance of structural lay-out in safety, economy, manufacturability. Practical examples.




Overhead crane beams

Types of gantry cranes, categories, actions, combinations, checks in ultimate and serviceability limit
states, EC3 provisions. Application examples.

Design against corrosion and fire

Corrosion protection of steel structures, types of damage due to fire, fire protection measures, fire
resistance index, effect of temperature on mechanical properties of steel, standard temperature-time (ISO)
curve, temperature variation of steel (uninsulated and insulated members), insulating materials, loads and
action effects due to fire, verifications according to EK3. Application examples.

Execution of metal constructions

EN1090 standard, industrialization and erection concepts, execution categories, quality control during the
execution of metal constructions.

4. TEACHING METHODS — STUDENT ASSESSMENT

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

TEACHING MEDIA: | PowerPoint presentations are used.

XpnonT.M.E.atnAidackalia, atnv L .

Eoyaompiaxsi. Exmaidsuon, omv Emkovwvia | Al course material is posted on the course website. Included
veroucpoimréc | are PowerPoint presentations, course teaching notes, articles

from international literature and past exam papers.

Teachers communicate with students via e-mail sent to all

registered students via the course website.

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

COURSE ARRANGEMENT: ACTIVITY IMPORTANCE
lMepiypdeovral avaAutikG o TpOTTo¢ Kai 1E6odo1
S16aoKkaliag.
AiaAégeis, Zepvapia, Epyaotnpiakn Aoknon, Aoknon | |ectures 2x13=26

lediou, MeAérn & avdAuon  BiBAoypagiag,
®povriaripio, [lpaktikn (Tomobérnan), KAvikn
Aoknan, KalAitexviké Epyaaornpio, AiadpadcTikni
o16aokalia, EKTaIOEUTIKES ETTIOKEWEIS, EKmévnon
ueAémne (project), Suyypaen epyacias / epyaciwv, | Exercises and applications 2x13=26
KaAAitexvikn dnuioupyia, K.ATT.

Avaypdagovrai o1 WPES HEAETNS TOU QoITNTH yia KGO

pabnoiakn opaoctnpIéTnTa Kabws Kal Ol WPES UNn
KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS POPTOS
epyaciag og emimedo e€aunvou va avrioToiXEl aTa
standards rou ECTS

Term-project in small groups 40
Voluntary laboratory exercises 0

Home study 33
OVERALL: 125




STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynong

MNwooa  AloAdynong,  MéBodor  aioAdynong,
Aiquoppwriky 1 Zuumepacuarikn,  Aokipacia
MoAAamAng  EmAoyng, Epwrhioeis  2uvroung
Amavrnong, Epwrrioeis Avarmrruéng Aokipiwv, EmmiAuon
lMpoBAnuérwv, Tpammy Epyaoia, Ek6eon /
Avagopd, lMpowopikn E&éraon, Anuooia
lNMapouaiaon,  Epyaotnpiaky  Epyacgia,  KAvikn
Eééraon AobBevoug, KaMAirexvikn Epunveia, AAMn /
AMec

Avagépovral pnrd mpoadIopIouéva KpITHPIa
aéloAbynong kai eav kai ou givar mpooBaaiua arrod
TOUG QOITNTES.

The evaluation language is Greek. Examinations for Erasmus
students are conducted in English, if requested.

Examination procedures include the elaboration of a term
project and a final examination. The project concerns the
structural design of a simple steel structure. The final exam
includes problem solving and short qualitative questions of a
synthetic nature.

The project is graded with A/B/C/D which are equivalent to
3/2/1/0 points, respectively, of the final grade.

The final grade of the course, with a maximum of 10, is
calculated as follows:

a) If the grade of the final exam is below 4.0, this is also the
overall grade

b) If the grade of the final exam is 4.0 or above, then the total
grade is the

70% of the final exam grade plus the project grade.

These criteria are listed on the course website.

5. TEXTBOOKS - BIBLIOGRAPHY

- Suggested Bibliography:

constructions”, 2013.

- Related scientific journals:

I. Vagias, "Steel structures: Analysis and verifications", 2003.
I. Vagias, X. Gantes, |. Ermopoulos, G. loannidis, "Examples of application in special issues of metal

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, Structure and Infrastructure Engineering,
Structural Engineering International, International Journal of Space Structures, Journal of the International
Association for Shell and Spatial Structures, Computers & Structures, Soil Dynamics and Earthquake
Engineering, Earthquake Engineering and Structural Dynamics.




