COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | Civil Engineering

DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1145 | SEMESTER | 8
COURSE TITLE | Engineering Seismology
COURSE UNITS WEEKLY ECTS CREDITS
O€ TTEPITITWAN TTOU 01 OIOAKTIKEG ATTOVEUOVTAI OE OIQKPITA €PN TOU IABAUATOG TT. X. HOURS

AiaAééeig, Epyaotnpiakég AOKRoeIS K.ATT. Av ol SI0QKTIKEG ATTOVELIOVTQI EVIQia yia TO
gUvoAo Tou pabnuarog avaypayrerigeBoouadiaicgwpes d1daoKkaAiagkaiToauvoAo
TwV OIOAKTIKWYV [ovadwv / ECTS

Lectures and exercises 4 5
COURSE TYPE: | Special background

IevikoU YmmoBaBpou, Eidikou YréBabpou, EidikétnTag
PREREQUISITE KNOWLEDGE: | Earthquake Design |, Probability and Statistics, Soil Mechanics
COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO | No
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1591

2. LEARNING OBJECTIVES

Learning Objectives

lMepiypaeovral Ta pabnaoiakd ammoreAéouara Tou Pabnuarog ol GUYKEKPIUEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KataAAnAou emmiTédou Tou Ba aTTOKTHOOUV 01 QOITNTEG UETA TNV ETTITUXT OAOKANPWON Tou Labnuarog.
SupBouAeureite 1o MNapdprnua A

o [lepiypagn tTou Emimédou Twv Mabnaiakwy AtmoteAeaudrwy yia Kabe éva kUkAo ammoudwv auuewva e lMAaioio Mpoadviwy rou
Eupwrraikou Xwpou Avwrartng EKmaideuong

o [lepiypagikoi Acikteg Emrirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou Mpoadviwv Aid Biou Maénang kai lMNapdptnua B

o [lepiAnmTik6g Odny6g ouyypaerc Mabnoiakwy AmoreAsoudrwv
As the basic course on Engineering Seismology, this course instructs students on the assessment of the
seismic hazard of a region, as well as on the selection and scaling of suitable time histories for the dynamic
analysis of structures.

After successful completion of the course, students are able to:

1. deterministically and probabilistically assess seismic hazard,

2. determine seismic scenarios for an area,

3. know the basic concepts of near-field earthquakes,

4. select and scale time histories for the dynamic analysis of structures,
5

understand the genesis and propagation of seismic waves.




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

i Independent work

o Exercise judgement

. Promotion of free thinking

=  Search, analysis and synthesis of data and information, using the necessary technological tools

COURSE DESCRIPTION

1. INTRODUCTION TO ENGINEERING SEISMOLOGY — FAULTS: Types and characteristic parameters|

of faults. Magnitude scales, relationships between magnitudes, empirical relationships between

magnitude and fault characteristics. Normal distribution.

2. GUTENBERG-RICHTER LAW: Seismic event catalogues, calculation of a, b, a and B parameters of
Gutenberg-Richter (G-R) law, Poisson distribution, Bounded Gutenberg-Richter recurrence Laws,

Probability density function, Cumulative distribution function.

3. ATTENUATION LAWS: Attenuation laws for the region of Greece according to Theodoulidis-
Papazachos, Skarladoudis et al, and for Europe according to Ambraseys et al. Elastic horizontal and

vertical spectra per Ambraseys et al for (=5%.

GROUND MOTION PREDICTION MODELS: Parameters and next generation ground motion prediction

models: Boore & Stewart & Seyhan & Atkinson (BSSA14), Abrahamson, Silva & Kamai (ASK14),
Campbell & Borzogna (CB14), Chiou & Young (CY14), Idriss (114). Implementation of the BSS14 model.
5. PROBABILISTIC ANALYSIS OF EARTHQUAKE HAZARD: Point, linear and surface sources.

Deterministic analysis of seismic hazard.

6. PROBABILISTIC ANALYSIS OF EARTHQUAKE HAZARD: P(R) probability for surface and linear
source, probability P(M). Law of total probability. Seismic hazard curve, average yearly rate of

exceedance, acceleration probability of exceedance for the structure’s lifetime.

7. REGRESSION ANALYSIS: Seismic scenarios, estimation of source, average magnitude, average

distance and average ¢.

8. PROBABILISTIC ANALYSIS OF EARTHQUAKE HAZARD: Duration of vibration, Probabilistic

Regression analysis regarding duration.

9. ELASTIC HORIZONTAL ACCELERATION RESPONSE SPECTRUM OF NEW GENERATION ECS:
Probabilistic analysis of seismic hazard using EFEHR. Spectra for DL, SD, NC Limit States, return period,
consequence classes, characteristic accelerations Sa and Sg for Greece, characteristic periods, damping,

soil conditions.

10. GROUND MOTION ACCELEROGRAM RECORD DATABASES: Search of recorded accelerograms
using the PEER NGA-West2 and ESM databases. Calculation of elastic spectra, Arias intensity, strong

motion duration, D5-95 duration, use of SeismoSignal software.

11. NEAR-FIELD EARTHQUAKES: Definition, near-field pulses, velocity records, Directivity, Fling, Effect on

response spectrum, liquefaction.

12. SELECTION AND SCALING OF TIME HISTORIES ACCORDING TO EC8: Acceleration time historyj

suite selection, selection criteria, scaling rules for each Limit State

13. SELECTION AND SCALING OF TIME HISTORIES ACCORDING TO EC8: Acceleration time historyj

suite selection, selection criteria, scaling rules for each Limit State, spatial component combination

TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: | In-person
lNpéowrroue mpéowrro, EE
ATTOOTACEWS EKTTAIOEUON K.ATT




TEACHING MEDIA:
XpnonT.I1.E.otmAidaokadia, otnv
Epyaotnpiaky Ekmaideuan, atnv Emkoivwvia
IE TOUG POITNTEG

Lectures using specialized software and MS Excel.

Course support and contact with students through the

electronic platform https://helios.ntua.gr

KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS POPTOS
epyaaiag o€ emimedo €€aunvou va avrioTolxEl oTa
standards tou ECTS

COURSE ARRANGEMENT: ACTIVITY IMPORTANCE
lepiypapovrar avaAutika o TpOTToS
Kai uéBodor didaokaliag
ﬁagﬁfslg ZAZMS\Vépla, ipvaorqﬁlam A%ngn, Aoknon | Lectures 2X13
diou, EAETN avaAuan  BiBAioypagpiag, - -

®povrioripio, [paktik  (Tomobérnan), KAvikn Exercises in class 2X13
Aoknon, KaMitexviké  Epyaotnpio, Aiadpaotiky | Homework 3X13
o10aokalia, EKTQIOEUTIKES ETTIOKEWEIS, EKTTOvnon
peAéme (project), Suyypaeri epyadiac / epyaciwy, | Study at home 2X13
KaAAirexvikn énuioupyia, K.ATT. Exam preparation 4X18
Avaypdgovral ol Wpes HEAETNS TOU QoITNTH Yia KGO
uabnoiakn dpaornpiéira kabwe kai o wpes un | OVERALL: 149

STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynang

MNwooa  AéioAdynong,  MéBodoi
Alquopowriky  n Zuumepacuarikn,  Aokiuaoia
lMoAamAng  EmAoyng, Epwrnoeg  2ovrouns
Amdvinong, Epwrrioeig Avarrruéng Aokiuiwv, EmriAuon
lMpoBAnudarwv, Tpamr) Epyacia, ExkBeon /
Avagopd, TMpogopikn Eé&éraon, Anuéoia
lMapouaiaon,  Epyacmpiakhy  Epyacia,  KAivikn
Eééraon AaBevoug, KaAAirexvikni Epunveia, AAAn /
AMeg

agioAoynorn,

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

Exercises in class 10%
Homework 10%
Written exam 80%

5. TEXTBOOKS - BIBLIOGRAPHY

Publications (through Eudoxus)

B. C. Papazachos, G. F. Karakaisis and P. M. Chatzidimitriou, “Introduction to Seismology”, Ziti




