COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1256 | SEMESTER | 8

COURSE TITLE | RELIABILITY AND RISK ANALYSIS OF STRUCTURES

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

COURSE UNITS HOURS ECTS CREDITS

TwV OIOAKTIKWYV [ovadwv / ECTS

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

[evikoU YmmoBdBpou, Eidikou YréBabpou, EidikétnTag

COURSE TYPE: | Elective

PREREQUISITE KNOWLEDGE: | Probability, Mechanics, Structural Analysis, Materials

COURSE AND EXAMS LANGUAGE: | Greek/English

COURSE OFFERED TO | Yes
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.qgr/course/view.php?id=1638

2. LEARNING OBJECTIVES

Learning Objectives

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.
SupPBouAcureite o lMNMapdptnua A
o [lepiypagn tou Emimédou Twv Mabnaiakwy AmoteAeaudrwy yia Kabe éva kUkAo armoudwv auuewva e MAaioio Mpoadviwy rou
Eupwrraikou Xwpou Avwrartng EKraideuong
o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoadviwv Aid Biou Maénang kai lNapdprnua B
o [lepiAnmTikog Odnyos ouyypaerns Mabnoiakwy AmoteAsoudrwyv

Skills:
Upon successful completion of the course, the student will be able to:

Knowledge:
The course aims to provide students with knowledge in:

Application of Probability Theory and Statistics in engineering problems
Computational methods in tackling uncertain structures and loads
Probabilistic basis of contemporary codes and guidelines

Practical handling of aleatory and epistemic uncertainty

Risk and Reliability of structures under uncertain loads

Theory of Decision Analysis

Rationally account for uncertainties in the design of engineering projects, including structural,
offshore, hydraulic, and geotechnical applications.

Assess the probability of failure for a complex engineering project

Design a structure or any complex system for an acceptable probability of failure

Assess the risk of structures and infrastructure under environmental and man-made actions

To support rational decision making under uncertain information




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 within an international environment

— Work within an interdisciplinary environment

— Design and manage projects

— Exercise criticism and self-criticism

— Promotion of free, creative and inductive thinking

3. COURSE DESCRIPTION

Nowadays, the engineer is called upon to provide advice and make decisions on the design, maintenance
or upgrading of structures and infrastructure under the threat of natural (wind, snow, flood, wave,
earthquake, fire, aging) and man-made hazards (explosion, impact etc). The natural uncertainty of
phenomena combined with imperfect models and approximate analysis methods create a difficult
framework within which the engineer must operate to produce reliable estimates and make the best
decisions based on the requirements and limitations of each project. In the simplest cases of typical
structures, the relevant regulations (e.g. Eurocodes) offer a minimum basis for design, but this is not
sufficient to deal with demanding projects. This course aims to provide the student with the tools to model
complex processes, infrastructure, and infrastructure networks and to simulate their operation before,
during, and after a disaster.

Course modules:

1.Reintroduction to probabilities

2.Random variables, distributions, summarization
3. Typical distribution models

4.Selection and verification of probabilistic models
5. Derived distribution and surrogate models

6. Safety inequality and system reliability

7.Risk

8. Decision analysis




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.

TEACHING MEDIA:
XpnonT..E.atnAidackalia, atnv
Epyaaotnpiakny Ekmaideuan, otnv EmKoivwvia

Examples on Excel and Matlab are presented in class.
Students search for data from online databases and undertake

vetoucpoimréc | @ semester topic using Excel and Matlab/Octave or Python.

PowerPoint presentations are used.

Course support and communication with students via the online

platform https://helios.ntua.qgr/

ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lMeprypdeovral avaAutiké o TpO1To¢ Kai E6odol
d16aogkaliag.

AlaAé€ers, Seuivapia, Epyaatnpiakn Aoknon, Aoknon | Lectures and applications 3x13 =39
lediou, MeAén & avdAuon  BiBAoypagiag, T ect 70
®povriaripio, [lpakrik  (TomoBémnan), KAk érm projec
Aoknon, KaMirexviké  Epyaorripio, Aadpaoikr; | Home study 30
O16a0KaAia, EKITAIOEUTIKEG ETTIOKEWEIS, EKmTovnon
LEAETNG (project), Zuyypagn epyacias / epyaciwy,
KaAAitexvikn dnuioupyid, K.ATT. OVERALL: 139
Avaypdgovrai o1 WPES HEAETNS TOU QoITNTH Yia KAOE
uabnaoiakn 6pacTnpIdTNTa KaBWs Kal O WPES un
KaBodnyoupuevng UEAETNG WOTE O GUVOAIKOS POPTOS
epyaoiag o€ emimedo e€aunvou va avrioToIXEl oTa
standards rou ECTS

STUDENT ASSESSMENT:
Mepiypaen ¢ diadikaaiag aloAdynong

MNwooa  AéioAdynong,  MéBodoi
Alquoppwrtiky Zuumepaoarikn,  Aokiuaoia
lMoAamAng  EmAoyng, Epwrhoeic  Zovrouns
Amavrinong, Epwrioeic Avamruéng Aokiuiwy, EtriAuon
lMpoBAnuarwv, Tpamri Epyaocia, EkBeon /
Avagopd, lpogopikn Eééraon, Anuéoia
lMapouaiaon,  Epyaotnpiakny  Epyacia,  KAvikn
Eééraon AoBevoug, KaMAirexvikny Epunveia, AAAn /
AMeg

agioAdynorng,

Avagépovral pntd mpoadiopiouéva KpItripla
aéioAdynang kai eav kai ou givar mpooBaaiua arro
TOUG QOITNTES.

The assessment language is Greek or English.

The assessment procedures include preparation of a term project
(per individual) and a final examination.

The project is computational and includes detailed calculations
and code development in a Matlab/Python environment. During
the final exam, each student delivers a Technical Report and
makes an oral presentation using Power Point lasting up to 15
minutes.

The final oral exam comprises qualitative questions on the term
project.

The final grade of the course, with a maximum of 10, results from
the Final Oral Examination (30%), the Technical Report (30%)
and the Public Presentation (40%).

These criteria are listed on the course website.
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