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AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ EBAOMAAIAIEZ AIAAKTIKEX
O¢€ TTEPITITWAN TTOU 01 OIOAKTIKES ATTOVEUOVTAI OE OIQKPITA €PN TOU UABAUATOGTT.X. QPEX MONAAEZ /
AiaAééeig, Epyaatnpiakég AOKAOoeIS K. ATT. Av ol OIOQKTIKES ATTOVELIOVTQI EVIQIA yIa TO AIAASKAAIAS ECTS

oguvoAo rou pabnuarog avaypdayretigeBoouadiaics wpeg d1daoKaAiagkaitooUuvoAo
TwV OI0AKTIKWYV [ovadwv / ECTS

Lectures and exercises 3 5

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

TYNOZ MAGHMATOZ : | ELECTIVE

IevikoU YmoBd6Bpou, Eidikou YmoBabpou, EidikétnTag

MPOATMAITOYMENA MAGHMATA : | Reinforced Concrete | and Il, Structural Analysis of Statically
Indeterminate Structures, Dynamics of Structures, Finite Element
Analysis of Structures, Earthquake Engineering |

FAQZZA AIAAZKAAIAZ kai EEETAZEQN : | Greek.
For Erasmus students, English

TOMAOHMATNPOZ®EPETAIZE | Yes
®OITHTEZ ERASMUS :

HAEKTPONIKH ZEAIAA | https://helios.ntua.gr/course/view.php?id=1570&lang=en
MAOGHMATOZX (URL) :

2. MAOHZIAKA ANNOTEAEZIMATA

MaOnoiaka AroTeAéopaTa
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

The course covers the design of reinforced concrete (RC) structures in special practical applications not
covered within the core structure of courses covered by the RC Laboratory. Through theoretical lectures
and design applications, the students become familiar with the design of RC structural systems under
accidental actions, such as impact and fire, as well as with the design and assessment of special RC
structural systems, such as: plates under nonlinear response using on yield line theory, large lightly
reinforced walls, disks with openings or variable cross-section under in plane stress, corbels, deep beams
etc.

During the course, several non-linear analysis software for RC structures are used, including: OpenSees
(earthquake and fire), CAST (Strut and Tie Method) and DIANA (inelastic plate analysis).




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

1. Know the basic requirements and techniques for the analysis and design of RC structures under
accidental actions, such as impact and fire, and comprehend special topics concerning the modeling of
structures during the design process under seismic and fire actions

2. Know specialized topics in RC design, including:
0 Inelastic analysis for the assessment of RC slabs in ULS

o0 Design using the Strut and Tie Method of disks, deep beams, beams with openings and other
structural systems where the classical design theory cannot be implemented,

3. Calculate a RC structure comprising large lightly reinforced walls, under all intended design actions

Fevikég IkavoTnTEG

NauBavovragumown TiS YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEIQTTOKTHOEI O TITUXI0UXOG (OTTWS QUTEG avaypdpovTal oTo
lMapéprnua AimAwpuarog kai mapatiBevrar akoAoUBwg) o€ moia / TTOIES AT QUTES ATTOOKOTIEI TO UGOnuas;.

Avalnrmnon, avdAuon kai ouvBeon OEOOUEVWY  Kai 2XE0IA0UOC Kal OlaxeipIon Epywv

TANPOYOPIWY, HE TN XPAON Kal Twv QmapaitnTwy Sefaoudég orn S1apopETIKOTNTA KAl OTNV TTOAUTTOAITIOUIKOTNTA ZBATUOS
TEXVOAOYIWV 070 PUOIKO TTEPIBAAAOV

lMpooapuoyn o€ Vées KaraaTaoeic Anyn ETmideién KoIvwviKAg, ETayyeALQTIKACKaINBIKAG UTTEUBUVATNTAS Kal
amopacewyv euaiobnaiag o 6éuara puAou

Aurévoun epyacia Ouadikn A0KnNG1 KPITIKAS Kal QUTOKPITIKAG

epyaoia lNpoaywyn NG eAUBePNG, ONUIOUPYIKAG Kal ETAYWYIKAS OKEWYNS

Epyaaoia oe diebvég mmepiBaiiov
Epyaaia o€ diemotnuoviké mepifdAiov
lNapdywyn VEwV EPEUVNTIKWY I0EWV

= Working in a multidisciplinary environment,
*  Working in an international environment

i Production of new research ideas

o Project design

= Autonomous coursework,

i Group coursework,

. Design project,

. Critical evaluation

3. NEPIEXOMENO MAGHMATOZXZ
e Special issues in the design of RC structures under accidental earthquake or impact loads
0 Non-linear seismic performance of RC members. Combining ductility: global, local, cross-
sectional, material. Analysis of cross-sections and RC members with distributed damage across
the width and length of the member, using the open-source software OpenSees. Inelastic RC
member analysis with distributed nonlinearity (cracking, yielding and up to failure).

0 Non-linear design of RC plates in ULS using the yield line method. Johanssen Criteria.

o0 Design against impact loads of RC plates and frames. Design spectra and non-linear analysis of
plates and line elements under impact.

0 Seismic design, analysis and reinforcing of large lightly reinforced RC walls.

e Behavior of concrete materials in fire.
0 Analysis under thermal and mechanical actions. Design checking of RC members in a fire.
o Reinforcement cover and construction details.

0 Analysis of cross-sections and members under fire using the open-source software OpenSees.




AIAAKTIKEZ kat MAOHZIAKEZ MEOOAOI -AZIOAOIHZH

TPOMNOZX NMAPAAOZHX :
lNpbowrtroue mpéowrtro, E€amoordoswg
EKTTAIOEUON K.ATT.

Lectures in class.
Problem solving in class

XPHZH TEXNOAOTIQN

NAHPO®OPIAX KAIEMIKOINQNIQN:
XprionT.I1.E.otnAidaokadia, otnv
Epyaotnpiaky Ekmaideuan, atnv Emikoivwvia

Lecturing on board.

Power Point presentations.

Use of the open source OpenSees (& OpenSees for
fire)

€ TOUG QOITNTE .. .
HETOUSQOITITES | Cjass support and communication with the students
through the e-class platform https://helios.ntua.gr/
OPIrANQZzH AIAAZKAAIAL : Apaartnpiotnra ®Poprog Epyaociag
lMepiypdeovral avaAuTiké o TpOTTo¢ Kai E€6odol E{a‘”jvou
o16aokaliag.
AiaAégers, Zepvapia, Epyaornpiaki Aoknon, Aoknon | Lectures and problem solving in 39
lediou, MeAérn & avdAuon  BiBAioypagiag,
, . ] ;| class
®povriaripio, [lpaktiky (Tomobétnan), KAvikh — -
Aoknon, KaMirexviké Epyaoipio, Aadpaorikr | Application exercises 41
oi6aokalia, Ekmaideurikés emokéwels, Exmovnon | Study of textbook and notes 45
ueAéTng (project), Zuyypagn epyaaciag / pyaciwy,
KaAAirexvikn énuioupyia, K.ATT.
Avaypdgovrai ol WPeS HEAETNS TOU QoITNTH Yia KGO
uabnaoiakh 6pacTnpIdTNTa KaBWs Kal O WPES un .
KaBodnyoupevng UEAETNS WOTE O OUVOAIKOS POPTOS Course total: 125
epyaciag o€ emimedo e€aunvou va avrioToiXEl aTa
standards tou ECTS

AZIOAOIMHZH ®OITHTQON :
lMepiypaen tng diadikaciag aéloAdynong

MNwooa  AloAdynong,  MéBodor  aioAdynong,
Aiquoppwrikp 1 Zuumepacuarikn,  Aokipacia
MoAAamAng  EmiAoyng, Epwrioeig  2uvroung
Amavrnong, Epwrroeis Avarmrruéng Aokipiwv, EmmiAuon
lMpoBAnuérwv, [pammy Epyacia, Ek6eon /
Avagopd, lMpogopikn E&éraon, Anuooia
lNMapouaiaon,  Epyaotnpiaky  Epyacgia,  KAvikn
Eééraon AobBevoug, KaMAirexvikn Epunveia, AAMn /
AMec

Avagépovral pntd mpoadIopIouéva KpITApIa
aéloAdynong kai eav kai mou givar mpooBaaiua arrod
TOUS QOITNTES.

- Language: Greek
- For Erasmus students: English.

- Homework (30%)

- Final examination (70%)

5.

ZYNIZTOMENH-BIBAIOTPA®IA

-Mpoteivéuevn BiBAoypaepia :

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

2. T.Lennon, D. B. Moore, Y. C. Wang and C. G. Bailey, Handbook for the Fire Design of Steel,
Composite and Concrete Structures to the Eurocodes. Thomas Telford. 2006.

3. Structural Concrete Strut-and-Tie Models for Unified Design, S. EI-Din, E. EI-Metwally, W.-F.

Chen, Taylor and Francis. 2018.

4. Tassios T., Vintzeleou E., Trezos K., Zeris C., Chronopoulos M., Practical Guide for the
Assessment and Structural interventions After Fire, in Low Rise Buildings of Concrete and
Masonry. Technical Chamber of Greece. Athens, 2009. 267 pp.

5. Design Tables and Nomographs, RC Laboratory

6. Course notes in Helios

-Zuvaeprn €MICTNUOVIKA TEPIOOIKA:

ASCE Structural Journal
FiB Concrete Journal
ACI Structural Journal

Earthquake Spectra.

oA~ LON =

Engineering Structures, Elsevier

Journal of Fire Engineering, Elsevier




