COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL

Civil Engineering

DEPARTMENT

EDUCATION LEVEL

Undergraduate

COURSE CODE

1251 | SEMESTER

| 7

COURSE TITLE

Earthquake Engineering |

COURSE UNITS
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

HOURS

ECTS CREDITS

lMpoobéoTe aeipég av xpeiaarei. H opyavwon didaokaliag Kai o1
OI0QKTIKES [1E60O0I TTOU XPNTILOTTOIOUVTAI TTEQIYPAPOVTAI AVAAUTIKA OTO 4.

COURSE TYPE: | Core
[evikoU YmmoaBpou, Eidikou YréBabpou, EidikétnTag
PREREQUISITE KNOWLEDGE:
COURSE AND EXAMS LANGUAGE: | Greek
COURSE OFFERED TO | No
ERASMUS STUDENTS:
COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1634

2. LEARNING OBJECTIVES

Learning Objectives

SupuPBouAeureite o lMNMapdptnua A

Eupwrraikot Xwpou Avwrarng Ekmaidsuong

lNepiypdaepovrail Ta pabnoiakd amoreAéouara Tou Pabnuarog ol CUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV 01 QOITNTEG UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.

o [lepiypagpn rou Emmédou rwv Mabnoiakwv ArroreAsoudrwy yia kGOe éva kUkAo amoudwy alupwva e lAaioio Mpoodviwy Tou

o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoodviwv Aid Biou Maénang kai MNapdprnua B
o [lepiAnmrTikdg OOnyog ouyypapns Mabnoiakwv AmoteAeoudrwy

following topics are covered:

Upon successful completion of the course, the students will:

The course concerns the philosophy and the basic principles of the seismic design of structures. The

« Single-degree-of-freedom oscillator - equation of motion - free vibrations - harmonic vibrations

« Elastic response spectrum: characteristic regions - effective values, Eurocode design spectrum:
ground acceleration, construction importance, soil influence

« Inelastic behavior and seismic design of structures: Inelastic behavior of single-degree-of-freedom
systems (SDOF) - F-d curve linearization, Definition of g & u - ductility - design inelastic spectrum -
EC8 q values - required and available ductility, g-p-T relationships (equal displacement rule - Vidic et
al.) - Seismic design methodology, Constant ductility spectra - General/local ductility (member level)

o Multi-degree-of-freedom systems: Introduction, Diaphragm concept, Eigenvalues, Eigenmode
response - Applications to frame and one-story building, Response spectrum analysis method -
Combination of modal responses (SRSS, CQC) - Lateral load analysis method.




¢ Understand the basic principles and the philosophy of seismic design
¢ Understand the fundamental provisions of Eurocode 8

¢ Understand the inelastic behavior of structures under seismic actions
¢ Apply the method of spectral superposition in seismic design

¢ Use software for analysis and design of structures.




General abilities

AauBavovTagummown Tic YEVIKES IKAVOTNTES TTOU TTRETTEI 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 d1aopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€A0UOS
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
lMapdywyn véwv EpEUVNTIKWV IOEWV

« analysis, and synthesis of data and information.
« working autonomously
« designing and dimensioning technical projects.

« use of technical software.

3. COURSE DESCRIPTION
1. Introduction. The concept of single-degree-of-freedom (SDOF) oscillator
2. Free vibrations — Seismic response of SDOF oscillators - response spectrum of seismic records
3. Properties of response spectra. Damping
4. Elastic spectrum EK8 - Soil influence.
5. Inelastic design - Behavior coefficient - Ductility index. qy-u-T relationships, Overstrength, EC8 design
spectrum
6. Introduction to multi-degree-of-freedom (MDOF) systems - The concept of Eigenmodes
7. The method of modal superposition
8. Response spectrum modal superposition
9. (a) Spatial superposition, (b) Method of horizontal load analysis.
10. Continuous systems
11. Seismic response of space frames
4. TEACHING METHODS — STUDENT ASSESSMENT
TEACHING METHODS:
lMpoéowrtroue mpéowTro, E{az‘roordoewg e In person
EKTTQIOEUDT K.ATT.
e Lectures in class (PowerPoint slides).
~_ TEACHING MEDIA: | Use of software such as Excel, Matlab, and structural
EpVaarnp/é%nzzzgéigr;??;gsggﬁgﬁz% analysis software.
IE TOUG POITNTES
The course is organized on the electronic platform
Helios (https://helios.ntua.gr/)
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lepiypdpovral avaAuTiké o Tpo1Tog Kai uéBodol
d10aokaliag.
AiaAééeis, 2epvapia, Epyaatnpiakn Aoknon, Aoknon | Lectures ‘ 26 hours ( 2x13)




lediou, MeAétn & avdiuon  BiBAioypagiag,
®povriaripio, [lpakrikn (Tomobérnan), KAviki
Aoknon, KaMAirexviké Epyaotrpio, AiadpacTikn
O10aoKkalia, EKTaIOEUTIKEG ETTIOKEWEIS, EKmTovnon
ueAéTng (project), Zuyypagn epyaaciag / pyaciwy,
KaAAirexvikny dnuioupyia, K.ATr.

Avaypdgovral ol WPES LEAETNS TOU QoITNTH YIa KABE
pabnoiakn opactnpIéTnTa Kabws Kal Ol WPES N
KaBodnyoupevng UEAETNS WOTE O OUVOAIKOS POPTOS
epyaciag o€ emimedo e€aunvou va avrioToiXEl aTa
standards rou ECTS

Tutorials in the class 26 hours (2x13)

The tutorials are discusses in the
classroom, and also distributed
as homework.

Every week, tutorials are
presented and solved in the
class. The tutorials concern the
material presented at the given
week. Moreover, homework
tutorials are asigned, aiming at a
better understanding of the
material of each course. They
students have to hand them in,
and the solutions are uploaded
on the course website.

Homework 65 hours (5x13)
Individual study 39 hours (4x13)
OVERALL: 169 hours

STUDENT ASSESSMENT:
lepiypaen tng diadikaciag aéloAdynong

MNwooa  AloAdynong,  MéBodor  aioAdynong,
Aiquoppwriky i Zuutepacuariki,  Aokipaoia
MoAamAng  EmAoyng, Epwrhoeic  2ovrouns
Amavrnong, Epwrroeis Avarmrruéng Aokipiwv, EmmiAuon
lMpoBAnudarwyv, [pamr) Epyaocia, ‘Ek6eon /
Avagopd, lMpogopikn Eééraon, Anuéoia
lNMapouaiaon,  Epyaotnpiaky  Epyacia,  KAvikn
Eééraon AoBevoug, KaAAitexvikni Epunveia, AAAn /
AMeg

Avagépovral pnrd mpoadIopIouéva KpITHPIa
aéioAéynang kai eav kai ou givar mpooBdoiua armrod
TOUG QOITNTEG.

Method A: Taking into account the overall performance of the
student, specifically: Written final exam 80%, Homework 20%.

The above method is applied under the condition that the
grade of the final exam exceeds 3.5/10; Method B is to be

followed otherwise.

Method B: Solely based on the grade of the final exam. The
homework is not considered.

The best grade among the two methods is finally awarded.

5. TEXTBOOKS - BIBLIOGRAPHY




-Mpoteivéuevn BiBAoypaepia :
1. I. Wuxapng, InUelwoelg AVTLOELOULKN G TexvoAoylag.

2. Anil J. Chopra, Auvopikr Twv Kataokeuwv — Oswpla kot EPapuoyEg ot Zelopikr) Mnxavikn,
lkioupdag, ABrjva 2007.

3. Fardis M, Carvalho E, Elnashai A, Faccioli E, Pinto P, Plumier A, O8nyo¢ oxedlaopol cUpUPwWva UE TOV
Eupwkwdika 8: AVTIOELOUIKOG ZXeSLAOUOG Twv Kataokeuwv, EkSoaelg KAedaplBpuog.

4. K. Avaotaoladn, AVTLOELOpLKEG KataokeuEg — TOWOG |, Zrtn, O@scoaiovikn 1989.

-Zuvaeprn €MICTNUOVIKA TEPIOOIKA:
1. Earthquake Engineering and Structural Dynamics

2. Earthquake Spectra
3. Engineering Structures

4. Bulletin of Earthquake Engineering




