COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1086 | SEMESTER | 8

COURSE TITLE | REINFORCED CONCRETE llI

COURSE UNITS HOURS ECTS CREDITS

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

Lectures and Exercises 4 5

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

COURSE TYPE: | Compulsory, Structural Minor
[evikoU YmmoaBpou, Eidikou YréBabpou, EidikétnTag
PREREQUISITE KNOWLEDGE: | Reinforced Concrete | and Il, Structural Analysis of Indeterminate
Structures, Dynamics of Structures, Plastic Analysis of Frames,
Finite Elements, Engineering Seismology
COURSE AND EXAMS LANGUAGE: | Greek
For Erasmus students: English
COURSE OFFERED TO | Yes
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1565

2. LEARNING OBJECTIVES

Learning Objectives

lepiypapovral Ta pabnaiakd amoreAéouara Tou uabruaTog oI GUYKEKPIUEVES YVWOEIS, OEEIOTNTEG KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV OI QOITNTEG UETA TNV ETTITUXT OAOKARPWON TOU Labrnuarog.
2upBouleureire o lMapdptnua A
o [lepiypagr Tou Emimédou Twv Mabnaoiakwy AmoreAeaudrwy yia kGOe éva kUkAo atmoudwv oUuewva e lNAaioio MMpoodviwy rou
Eupwrraikou Xwpou Avwrartng Ekmraideuong
o [lepiypagikoi Acikteg ETrimédwy 6, 7 & 8 rou Eupwrraikou lMAaigiou MNMpoodviwy Aig Biou Mabnaong kai Mapdptnua B
o [lepiAnmTik6g Odnyos auyypaens Mabnoiakwy AmmoteAsoudTwv

Course content:

The course covers the design of reinforced concrete structures (RC) under seismic loading, in accordance
with Eurocodes 0, 2 and 8. The anti-seismic design of RC buildings is covered through the analysis of
damages, the proper definition of the bearing structural system and the desired performance of RC
structures in an earthquake; furthermore, with specific content application examples and more
comprehensive studies, the students become familiar with the formation and the seismic design of RC
structural systems, as compared with the ineffective practices of existing construction. Subsequently, the
students apply this process as a whole in the design of a typical RC building, individually or in small groups.

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

1. Know the basic requirements and techniques for the proper formation of RC structural systems for
adequate performance under seismic excitation

2. Understand the behavior of RC structures under seismic actions

3. Design an RC structure to resist accidental action loads and resulting deformations safely and adequate
performance.




4. Understand the importance of structural details and the physical significance of design modeling during
analysis simulations, for satisfactory seismic performance.

5. Develop a complete design example of an RC building, with plans and related design excel sheets — aids,
prepared by themselves or given, also using a software for analysis and preliminary design of RC buildings
against seismic actions.

General abilities

AauBavovTagumrown TiS YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEI ATTOKTHOEI O TITUXI0UXOG (OTTWS QUTEC avaypd@ovTal GTO
lNapéprnua AirAwparog kai mapariBevral akoAoUBwg) o€ moia / TToIEG AT QUTES ATTOOKOTIEI TO UGonuas;.

Avadnmon, avdAuon kai ouvBeon OgdOUEVWY  Kal 2X€01a0UOS Kal OlaxEipion Epywv

TANPOQOPIWY, HE TN XPHACON Kal Twv QmapaitnTwyv ZeBaouog artn d1aopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
TEXVOAOYIWV aT0 QPUOIKO TTEPIBAAAOV

lNpooapuoyn o€ véeg karaaTtaaeis Anwn Emideiénkoivwvikng, emayyeAuarikngkainOikng umeubuvorniag kai
amopdoewyv guaiobnoiag os 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

e  Search, analysis and synthesis of data and information, using the necessary technologies
=  Adaptation to new situations

i Decision making

e  Teamwork

e Autonomous work

b Teamwork

i Work in an international environment

*  Work in an interdisciplinary environment

=  Generation of new research ideas

. Project planning and management

3. COURSE DESCRIPTION

i.  The logic of anti-seismic design and redesign of RC buildings. The evolution of the Normative
Regulations in Greece and internationally, from the allowable stress method (1960s), the design for
ULS (EAK 1995, 2000, EK8 2010) and up to Performance Based Design (EK8-3 and KANEPE 2010).

i. Pathology and damage in RC construction during recent and past earthquakes in Greece and abroad.
Lessons learned regarding the seismic design of structural systems and individual members, based on
the observation of the response or the failure mode of RC structures.

ii. Inelastic behavior. The concept of ductility interrelated with the behavior factor, as a reducing factor of
the design loads. Design for controlled damage and controlled failure mechanism. Incorporation of
these in ECS.

iv.  Calculation of inelastic response spectra under seismic and impact-type dynamic excitations.
Evaluation of ductility for given strength or base shear coefficients for given ductility.

v. Implementation (and problems due to non-implementation) of plasticity in RC. Behavior of materials
(concrete, steel) and load transfer actions (bonding, anchorage) under cyclic action.

vi. Calculation of ductility at the cross-sectional and the critical region of a member level. Global and local
plasticity. Confinement in concrete (brief reminder from RC Il). Mechanisms, design implementation
and computation. Applications.

vii. Mechanisms to ensure plastic response. Ensuring a weak beam - strong column mechanism. Capacity
checks to avoid brittle failure (against shear failure, against brittle flexural failure, against pullout).




viii.

Examples.

Design of beams and coupling beams. Detailing provisions. Examples.

Design of columns and short columns. Confinement details in concrete (brief reminder from RC II).

X.  Behavior and design of shear walls for ductile behavior. Detailing provisions. Examples.

xi. Behavior and design of frame joints. Detailing provisions. Examples.
xii. Project. RC building design.
4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS:
lNpéowrroue mpéowrro, EEamoordoswg
EKTTQIOEUDT K.ATT.

Classroom lectures.
Solution of examples in class.

TEACHING MEDIA:
XprionT.I1.E.ornAidaokadia, otnv
Epyaotnpiaky Ekmaideuan, atnv Emkoivwvia

Board presentations.
Power Point slides.
Design Spreadsheets (Excel)

IE TOUG POITNTES ) -
Use of analysis and design software of RC
buildings
e Course support and communication with students
via the online platform https://helios.ntua.gr/
lepiypdapovral avaAuTiké o Tpo1Tog Kai uéBodol
d16aokaliag.
AaAegers, Sepvapia, Epyaotnpiaki Aoknon, Aoknon | Lectures and solving examples in
lediou, MeAétn & avdAuon  BiBAioypagiag, class 52
®povriaripio, [lpakrik  (TomoBémnan), KAk
Aoknan, KaAirexviké Epyacrrpio, Aiadpaotikfi | Homework exercises 18
O16a0KaAia, EKITQIOEUTIKEG ETTIOKEWEIS, EKmTovnon
LEAETNG (project), Zuyypagn epyacias / pyaciwy, Design project 30
KaAAitexvikn dnuioupyid, K.ATT.
Homework study 20

Avaypdgovrai o1 WPES HEAETNS TOU QoITNTH Yia KAOE
pabnoiakn opacTnpIdTNTa Kabws Kal Ol WPES [N
kaBodnyoupevng pEAETNS wate o auvoAikos gopTos | COURSE TOTAL:
epyaciac oe emimedo e€aurvou va avrioToixsl ota 120
standards rou ECTS

STUDENT ASSESSMENT:
Mepiypaen ¢ diadikaaiag aloAdynong

Nwooa  AéioAdynong,  MéBodor  aéloAdynong,
Alquopowrtiky Zuumepaouarnikn),  Aokiuaoia
lMoAamAng  EmAoyng, Epwrhoeic  Zovrouns
Amavrnong, Epwrrioeis Avarrruéng Aokipiwy, EmriAuon
lMpoBAnudarwv, Tpamri Epyacia, EkBeon /
Avagopd, lpogpopikn Eééraon, Anuéoia
lMapougiaon,  Epyacmpiakh  Epyacia,  KAivikn
Eééraon AoBevoug, KaMAirexvikry Epunveia, AAMAn /
AMeg

Avagépovral pnrd mpoadiopiouéva KpItripla
aéioAdynang kai eav kai mou givar mpooBdaaiua arro
TOUS QOITNTEG.

- Language: Greek
- For Erasmus students: English.

Student evaluation:

- Homework during the semester (total 30%)
o Exercises at home
o Design project.

- Written final exam (70%)




5.

TEXTBOOKS — BIBLIOGRAPHY

-Suggested Bibliography :

1.
2.

3.
4

5.
6.

Design and performance of RC structures under earthquake loads, 2nd ed., C. Karagiannis. Sophia
Ed. 2008.

Aseismic design of RC buildings according to EC8 with numerical examples, J. Avramidis, A.
Athanatopoulou, K. Morphidis, A. Sextos

Seismic design of RC and Masonry buildings, T. Paylay and N. Priestey. Wiley

Reinforced concrete structures according to the new seismic Design regulations, G. Penelis, K.
Stylianides, A. Kappos, Ch. Ignatakis

Design Tables and Nomographs, RC Laboratory

Notes in Helios

-Related Scientific Journals:

7.
8.
9.

10.
11.
12.

ASCE Structural Journal

ACI Structural Journal

Engineering Structures, Elsevier

Earthquake Spectra, EERI

Earthquake Engineering and Structural Dynamics, Wiley
Soil Dynamics and Earthquake Engineering, Elsevier




