COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1074 | SEMESTER | 8

COURSE TITLE | BRIDGE DESIGN |

COURSE UNITS HOURS ECTS CREDITS

O¢€ ITEPITITWAN TTOU 01 OIOAKTIKES aTTOVEUOVTal OE OIQKPITA €PN TOU UABHUATOG TT. X.
AaAééeis, Epyaatnpiakég AOKNoeIS K.ATT. Av ol SI0QKTIKEG QITOVEUOVTAI EvIQia yid TO
oUvoAo Tou pabnuarog avaypawretigeBoouadiaiegwpes O10aoKaAiagkaiToauvoAo
TwV OI0AKTIKWYV [ovadwyv / ECTS

lNpocbéote ocipég av xpelaarei. H opydvwon didackaliag Kai oi
OI0AKTIKES [1E60O0I TTOU X PNOILOTTOIOUVTAI TTEPIYPAPOVTaI AVAAUTIKA OTO 4.

COURSE TYPE: | MANDATORY OF STRUCTURAL ENGINEERING DIRECTION
levikoU YmroBda6pou, Eidikol YroBabpovu, Eidikémras | — ELECTED MANDATORY

PREREQUISITE KNOWLEDGE:

COURSE AND EXAMS LANGUAGE: | GREEK

COURSE OFFERED TO | Yes, but attendance is difficult without adequate knowledge of

ERASMUS STUDENTS: | the Greek language, as the course is taught in Greek and the
material on the course website is in Greek. Greek-speaking
students are included in the normal teaching procedure.
English-speaking students are given literature in English, part of
the course material is translated and separate meetings are held
in order to cover the basic concepts. Teaching is performed in a
fast-track method and good results are ensured through self-
study and the fewer members of the audience. The final
examination and presentation of the semester project are
conducted in English.

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1560

2. LEARNING OBJECTIVES

Learning Objectives
lMepiypaeovral Ta pabnaoiakd ammoTeAéouara Tou Pabnuarog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emmirédou Tou Ba aTTOKTHOOUV 01 QOITNTEG UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupPBouAcureite o lMNMapdptnua A
o [lepiypagn tou Emimédou Twv Mabnaiakwy AtmoteAeaudrwy yia Kabe éva kUkAo ammoudwv auuewva e lMAaioio Mpoadviwy rou
EupwrraikoU Xwpou Avwrartng EKmaideuong
o [lepiypagikoi Acikteg Emmimrédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoooviwv Aid Biou Maénang kai MNapdprnua B
o [lepiAnmTikog Odnyos ouyypaerns Mabnoiakwy AmoteAsoudrwy

After successfully attending the course, students:
- Will have acquired appropriate knowledge so that they:

0 know the basic principles that influence the conceptual design of the superstructure,
substructure and foundation of bridges.

can define the loads of road and pedestrian bridges according to the Eurocodes.

can perform the transverse and longitudinal analysis of the structural elements of the bridge for
their initial design.

o

can design unstiffened and stiffened plates against buckling.
can design Class 4 cross sections.
can identify and design the crucial details of a bridge against fatigue.

have an understanding of the additional requirements that are created depending on the method
of construction of the bridge.
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- they will have acquired appropriate skills so that they can:
o define the type and shape of steel or steel/concrete composite bridges.
0 create detailed 3D models in structural analysis software.

o dimension the members of steel or steel/concrete composite bridges at various moments of the
design life of the bridge, according to Eurocodes 3 and 4.

General abilities

AauBavovTagumown Ti§ YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEI ATTOKTOEI O TITUXI0UXOG (OTTWS QUTEC AvaypA@ovTIQl GTO
lMapdaptnua AirAwparog kai maparieviar akoAoUbwg) o€ oia / ToIeg ammd auTES ATTOOKOTTE To uGonua;.

Avadnmon, avdAuon kai ouvBeon OedOUEVWY  Kal 2x€01a0U6S Kal OlaxeEipion Epywv

TANPOYOPIWY, HE TN XPAON Kal Twv Qmapaitniwy >eBaopdg arn d1apopeTIKOTNTA Kal OTNV TTOAUTTOAITIOUIKOTNTA 2€A0UOS
TEXVOAOYIWV 070 QUUIKO TTEPIBAAAOV

lNpooappoyn o€ véeg karaoTtaoeis Afwn Emideién koivwvikng, emayyeAuanikngkainoikng umeubuvorniag kai
amopaoswyv guaiobnoiag o€ Béuara puAou

Aurévoun epyacia Ouadikn AOKNON KPITIKAS Kal QUTOKPITIKAG

epyaaoia lpoaywyn g eAeUBEPNS, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

Epyaaia oe die6vég mepiBaAiov
Epyaacia g€ diemioTnuoviko mepiBdAiov
lNapdywyn vEwv EPEUVNTIKWY I0EWV

- 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

- 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 to bridge design

Introduction, principles and criteria for bridge design, general layout, selection and planning of the structural
system, piers, foundation types, bridge aesthetics.

Specifications and Codes, loads on bridges, ULS and SLS combinations

Specification framework for bridges, bridge loads according to EN 1991, limit states according to EN 1990.
Steel and Steel-Concrete Composite Bridges

- Conceptual design of steel and steel/concrete composite bridges

- Structural materials

- Deck slab, cross girders

- Models and methods of analysis for steel and composite bridges
- Analysis and design in the Ultimate Limit State (ULS)

- Checks in the Serviceability Limit State (SLS)

- Plate buckling

- Stability during the construction and service phases

- Fatigue

- Structural detailing




TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS:
lNpbowrtroue mpéowrtro, E€amoordoswg
EKTTAIOEUON K.ATT.

The course is delivered face-to-face, with a continuous flow of
theory and applications, using projected PowerPoint
presentations as well as the traditional blackboard.

Students are expected to submit a semester project which can
be from individuals (with a relatively simple bridge) or groups of
4-6 members (for a more complex bridge).

TEACHING MEDIA:

XpnonT..E.atnAidackalia, atnv
Epyacotnpiakhy Ekmaideuan, atnv EmKoivwvia

PowerPoint presentations are used for both theory and
applications.

All course material is posted on the course website in the

LIE TOUG QPOITNTEG

Helios platform, including the PowerPoint presentations, course

teaching notes and past exam papers for the students to solve.

The instructors communicate with the 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.

ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lepiypdapovral avaAuTiké o Tp01T0G Kai uéBodor
So16a0KaAiag.

AiaAéeis, 2euivapia, Epyaarnpiakn Aoknon, Agknon | Lectures 2x14 =28
lMediou, MeAétn & avdiuon  BiBAioypagiag,
®povriaripio, [lpakrik (Tomobérnan), KAviki . . . -
Aoknon, KaMitexviké Epyaotripio, AiadpacTikn Exercises and appllcatlons 2x12=24
o10aokalia, EKTQIOEUTIKES ETTIOKEWEIS, EKTTOvnon
ueAétng (project), Zuyypaen epyaciag / epyaciwy, Term—project 60
KaAAirexvikn dnuioupyia, K.Ar.
Avaypdgovral ol wpes ueAéng Tou ot yia ke | Voluntary laboratory exercises 0
uabnaoiakh 6pacTnpIdTNTa KaBws Kal O WPES un
KaBodnyouuevng UEAETNG WOTE O OUVOAIKOS POPTOS
epyaagiag oc emitedo e€aunvou va avroToixei ora | Home study 58
standards rou ECTS

OVERALL: 170

STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynang

MNwooa  AéioAdynong,  MéBodor  aéloAdynong,
Alquopowrtiky  n Zuumepaouarikn,  Aokiuaoia
lMoAamAng  EmAoyng, Epwrhoeic  Zovrouns
Amavrnong, Epwrrioeis Avarrruéng Aokipiwy, EmmiAuon
lMpoBAnudarwv, Tpamrm) Epyacia, EkBeon /
Avagopd, TMpogopikn Eé&éraon, Anuéoia
lMapougiaon,  Epyacmpiakh  Epyacia,  KAivikn
Eééraon AaBevoug, KaAAirexvikny Epunveia, AAAn /
AMeg

Avagépovral pnta mpoodIopICLEVA KPITHPIA
aéloAbynang kai eav kai ou gival mpooBdoiua amréd
TOUS QOITNTEG.

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

Examination procedures include a final written examination and
the submission of the semester project by means of a
presentation and oral exam. The final exam includes problem
solving and short qualitative questions of a synthetic nature.
The semester project is mandatory and contributes to the final
grade with a percentage equal to 30% if it is an individual work
and 70% if it is a product of teamwork, due to the larger
workload of the latter. This calculation is performed only if the
grade of the written exam is larger than 3.5. If this is not the
case, the final grade of the course is equal to the grade of the
written exam.

These criteria are clearly mentioned on the course website.

5.

TEXTBOOKS — BIBLIOGRAPHY

- Suggested Bibliography:

Vagias ., lliopoulos A. and Thanopoulos P., "Design of Steel and Reinforced Concrete Composite

Bridges", Kleidarithmos, 2016.
I




