COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | Civil Engineering

DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1061 | SEMESTER | 9

COURSE TITLE | Earthquake Engineering Il

COURSE UNITS HOURS ECTS CREDITS

O€ TTEPITITWOT) TTOU 01 SIGAKTIKES ATTOVEUOVTQI OE OIQKPITA UEPN TOU UABRLATOSTT. X.
AaAééeis, Epyaatnpiakég AOKNoeIS K.ATT. Av ol SI0QKTIKEG QITOVEUOVTAI EvIQia yid TO
oUvoAo Tou pabnuarog avaypawretigeBoouadiaiegwpes O10aoKaAiagkaiToauvoAo
TwvV 810aKTIKWY povadwy / ECTS

[MpoobéaTe aeipég av xpeiaarei. H opyavwaon didaokaliag Kai ol
010aKTIKEG UEBODOI TTOU XPNOILOTTOIOUVTal TTEPIYPAPOVTAl aVaAUTIKG aTo 4.

COURSE TYPE: | Core, Structural engineering direction
IevikoU YmmoBaBpou, 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=1551

2. LEARNING OBJECTIVES

Learning Objectives

lMeprypaeovral Ta pabnaoiakd ammoTeAéouara Tou Pabnuarog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
karaAAfAou emimédou mou Ba aTTOKTHOOUV O YOITNTEG UETG TNV ETTITUXT 0AOKApwan Tou pabrnuarog.
2upBouAeureire 1o MNMapdprnua A
o [lepiypagn Tou Emimédou Twv Mabnaiakwy AtmoteAeaudrwy yia Kabe éva kUkAo ammoudwv auuewva e lMAaioio Mpoadviwy rou
Eupwrmraikou Xwpou Avwrartng Ekmraideuong
o [lepiypagikoi Acikteg Emrirédwv 6, 7 & 8 Tou Eupwriraikou MAaiciou Mpoooviwv Aid Biou Maénang kai MNapdptnua B
o [lepiAnmTikog Odnyos ouyypaerns Mabnoiakwy AmoreAsoudrwyv

The course concerns the basic principles of seismic design and its application in engineering practice.
Among others, it includes: inelastic analysis, dynamic behavior, seismic isolation, reliability analysis, soil-
structure interaction.

The following topics are covered:

» Seismic design of spatial structures - Spatial superposition, rigid diaphragm: kinematic relationships,
principal axes, application to horizontal load analysis method in single-story, Ductile systems - Plastic
hinge - eccentricity.

¢ Special provisions of EC8: Seismic design of multi-degree systems - Capacity design - Secondary seismic
members.

* Time history analysis: Selection of records, application.

* Nonlinear static analysis (pushover): Equivalent single-degree - F-6 member curve (or M-6) of the
member - Construction of capacity curve, Target displacement, N2 method and coefficient method,
Performance levels (basic concepts).

e Seismic isolation: basic concepts, simulation methods, change in natural period and damping.




Upon the successful completion of the course, the students will:
* Be able to design a building based on current seismic regulations.
* Be able to apply the performance-based design philosophy.

* Be able to apply nonlinear analysis methods for the design and evaluation of structures against seismic
actions.

¢ Become familiar with new technologies for seismic design and protection, e.g., seismic isolation.
¢ Understand the basic principles of reliability analysis through vulnerability curves.

¢ Be able to design structures taking into account soil-structure interaction.

General abilities

AauBavovragummown TiS YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEIQTTOKTHTEI O TITUXI0UXOG (OTTWS QUTEG avaypapovTal oTo
lMapdptnua AimAwparog kai maparieviar akoAoUbwg) o€ oia / Toleg ammd auTES ATTOOKOTTE To uGonua;.

Avalnimon, avdAuon kai oUvBeon Oegdouévwy  Kai 2x€01a0U0S Kal OlaxeEipion Epywv

TANPOYOPIWY, LE TN XPAON Kal TwVv Qmapaitniwy >eBaopdg arn d1apopeTIKOTNTA Kal OTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
TEXVOAOYIWV 070 QUUIKO TTEPIBAAAOV

lpooapuoyn o¢ véeg KaraaTaaeis Ajyn Emideién koivwvikng, emayyeAuarnikngkainbikng umeubuvatniag kai
amopaoswyv guaiobnoiag og 6éuara puAou

Aurévoun epyacia Ouadikn A0KnNon KPITIKAS KAl QUTOKPITIKAG

epyacia lpoaywyn Tng eAcUBePnG, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

Epyaaia oe diebvég epiBaAiov
Epyaacia g€ diemoTnuoviko mepiBdAiov
lNapaywyn VEwV EPEUVNTIKWV IOEWV

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

« use of engineering software.

3. COURSE DESCRIPTION

1. Review of basic principles of seismic design. Inelastic behavior of structures. Construction of capacity curve.

2. Performance-based design. (F-6 (or M-8) member capacity curve, influence of shear force, Performance
objectives)

3. Pushover method (Target displacement, Equivalent single-degree, N2 method, Coefficient method).

4. Pushover method - advanced topics (EC8 analysis methods, application to spatial structures, difference
between static Pushover & dynamic behavior, Importance of diaphragm function. advanced pushover
methods)

5. Multi-story buildings (review, diaphragm kinematic relationships, modal analysis, combination of modal
responses, horizontal load analysis method, calculation of behavior factor according to the EC8).

6. Multi-story buildings (modal superposition, capacity design.)

7. Multi-story buildings (Influence of torsion, Shear-flexible systems, Plastic hinge, Random and static
eccentricity, Secondary seismic members)

8. Vulnerability analysis (Introduction, empirical curves, analytical curves)

9. Use of seismic ground motion records (selection and application, dynamic analysis)
10. Seismic isolation: Introduction, types of isolators

11. Seismic isolation: design code checks

12. Seismic response of rigid bodies




TEACHING METHODS — STUDENT ASSESSMENT

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

e In person
e Lectures in class (PowerPoint slides).

TEACHING MEDIA:
Xprion T.[.E.atnAidackalia, atnv
Epyaornpiakny Ekmaideuon, atnv Emkoivwvia

Use of software such as Excel, Matlab, and structural
analysis software.

E TOUG POITNTES
The course is organized on the electronic platform
Helios (https://helios.ntua.gr/)
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lNepiypdapovral avaAuTiké o Tpo1ToG Kai uéBodor
O16a0KaAiag.
AiaAééeis, Sepvapia, Epyaotnpiak Aoknon, Aoknon | Lectures 26 hours ( 2x1 3)
lMediou, MeAétn & avdiuon  BiBAioypagiag, - -
®povriaripio, [Mpakriki  (Tomodémon), Khwvi | Tutorials in the class 26 hours (2x13)

Aoknon, KaMitexviké Epyaortipio, AiadpadTikn
o10aokalia, EKTQIOEUTIKES ETTIOKEWEIS, EKTTOvnon
ueAéTNG (project), Zuyypagn epyacias / pyaciwy,
KaAAirexvikn énuioupyia, K.ATT.

Avaypdoovral o Wpes HEAETNS TOU QoITNTH Yia KGO
uabnaoiakn 6pacTnpIdTNTA KaBWs Kal O WPES un
KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS QPOPTOS
epyaaiag o€ emimedo €€aunvou va avrioToIXEl oTa
standards rou ECTS

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

MNwooa  AloAdynong,  MéBodor  aioAdynong,
Aiquopgurikny 1~ 2uumepacuarii, - AoKiaoia | The ahove method is applied under the condition that the
lMoAAarAng  Emdoyng,  Epwrhoes  2uvroung

Amévinang, Epwrigeic Avamuéne Aokipiwy, Emmituon | grade of the final exam exceeds 3.5/10; Method B is to be
lMpoBAnudarwyv, [pamr) Epyaocia, ‘Ek6eon / followed otherwise.

Avagopd, TMpogopikn E&éraon, Anuooia
lNMapouaiaon,  Epyaotnpiaky  Epyacia,  KAivikn
E&éraon AoBevous, KaMirexvikny Eppnveia, AMn /| Method B: Solely based on the grade of the final exam. The

AMec . .
homework is not considered.

Avagépovral pnrd mpoadIopIouéva KpITHPIa

aéioAéynang kai eav kai ou givar mpooBdoiua armrod

roUC QoITTéS, The best grade among the two methods is finally awarded.

5. TEXTBOOKS - BIBLIOGRAPHY

-Mpoteivéuevn BiBAoypaepia :
1. I. Wuxdpng, InUelwoelg AVTLOELOULKA G TexvoAoylag.

2. Anil J. Chopra, Auvopikr Twv Kataokeuwv — Oswpla kot EpapuoyEg otn Zelopikr) Mnxavikn,
lkloupdoag, ABriva 2007.

3. Fardis M, Carvalho E, Elnashai A, Faccioli E, Pinto P, Plumier A, 08nyog oxedlacpot cludwva e Tov
Eupwkwdika 8: AVTLOELOULKOC IXeSLaonoG Twv Kataokeuwy, Ekdoaoelg KAelddplBuog.

4. K. Avaotaoladn, Aviloelopikég Kataokeuég — TOpoG |, Zntn, O@scoalovikn 1989.

-Juvaen emoTNUOVIKA TEPIODIKA:
1. Earthquake Engineering and Structural Dynamics

2. Earthquake Spectra
3. Engineering Structures

4. Bulletin of Earthquake Engineering




