COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | Graduate
COURSE CODE | 1232 | SEMESTER IE

COURSE TITLE | PRESTRESSED CONCRETE

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

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

COURSE TYPE: | ELECTIVE

[evikoU YmmoaBpou, Eidikou YréBabpou, EidikétnTag

PREREQUISITE KNOWLEDGE: | Reinforced Concrete | and Il, Structural Analysis of Statically
Determinate Structures, Mechanics

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=1620

2. LEARNING OBJECTIVES

Learning Objectives

lepiypapovral Ta pabnaiakd amoreAéouara Tou uabruaTog oI GUYKEKPIUEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV OI QOITNTEG UETA TNV ETTITUXT OAOKANPWON ToU uabnuarog.
SupuBouAcureite o lMNMapdptnua A
o [lepiypagn Tou Emimédou Twv Mabnaoiakwy AmoteAeaudrwy yia kGOe éva kUkAo atmoudwv oUuewva e lNAaioio Mpoadviwy rou
Eupwrraikou Xwpou Avwrartng Ekmraideuong
o [lepiypagikoi Acikteg Emmimédwy 6, 7 & 8 rou Eupwrraikou lMAaigiou lNMpoodviwy Aig Biou Mabnaong kai lMapdptnua B
o [lepiAnmTik6g Odnyos auyypaens Mabnoiakwy AmmoTeAsoudTwv

The course covers the design of prestressed concrete (PC) structures. During the course, the students
become familiar with the design of PC structures through theoretical lectures, prestressing techniques, the
comparative design (differences and similarities) with reinforced concrete, as well as with applications of
specific examples of entire member preliminary design and dimensioning, followed by final design.

Subsequently, the students apply the above procedure in order to develop a complete design of a typical
PC bridge, either individually or encouraged to work in small groups.




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

1. To know the basic requirements and techniques for the analysis and design of statically determinate and
indeterminate PC structures

2. To apply design checks according to Eurocode 2 (EN 1992-1-1) to these structures

3. To design under the planned design actions an entire PC structural system (dimensioning, detailing,
drawings etc.)

4. To have a complete design example with plans and related spreadsheets — design aids, prepared by
themselves, of a typical PC structure encountered in practice

General abilities

NauBdvovragumown 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;.

Avalnrmon, avdAuon kai ouvBeon OEOOUEVWY  Kal 2XE0IA0UOC Kal OlaxeipIon Epywv

TANPOQOPIWY, HE TN XPACH KaI Twv QmapaitnTwyv ZeBaouog atn d1aopeETIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RATUOS
TEXVOAOYIWV 070 PUOIKO TTEPIBAAAOV

lMpooapuoyn o€ Vées KaraaTaoeic Afyn ETmideién KovwviKAg, ETayyeALQTIKACKaINBIKAG UTTEUBUVATNTAS Kal
amopacewyv euaiobnaiag o 6éuara puAou

Aurévoun epyacia Ouadikn A0KnNG1 KPITIKAS Kal QUTOKPITIKAG

epyaoia lNpoaywyn NG eAeUBePNG, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWYNS

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

*  Collection, analysis and synthesis of data and information, using the necessary technologies
*  Working in a multidisciplinary environment,

. Decision making

*  Autonomous coursework,

*  Group coursework,

e Production of new research ideas

*  Working in an international environment

. Project design

3. COURSE DESCRIPTION

1 Introduction. Introductory elements of PC design. Prestressing techniques and materials. Nomenclature.

2. Design of PC structures. Limit States. Preliminary and Final design. Durability.

3. Dimensioning of statically determinate PC systems in preliminary design. Design inequalities.
Application example.Magnel charts. Initial checking and selection of dimensions. Tendon layouts. Plans
and details in preliminary design phase. Presentation of the design project.

4. Immediate losses. Types of losses in pretensioning (pretensioning bed) and posttensioning. Calculation
(losses - elongations - wedge Slip). Application example.

5. Long term prestress losses. Types of losses over time: drying shrinkage, creep, tendon relaxation.
Calculation. Application example.

6. Final design of PC structures. Final design of the PC system (ideal, net sections). Drawings and details.
Application example.

7. Eailure of PC sections under normal stresses. Avoidance of brittle failures. Pre-elongation. Bending and
axial design in ULS. Design checks and - minimum reinforcement. Application example.

8. Failure of PC sections under shear. Failure of PC members under shear and diagonal failure. Design
checking along the PC member in ULS, in areas with and without diagonal failure. Application example.

9. Anchorage ends. Design of anchor ends and tendon anchorage. Case of pretensioning (stress transfer
through bond) and posttensioning (stress transfer through wedging). Application example.

10. Statically indeterminate structures. Specific topics in the design of statically indeterminate structures.
Calculation methods. The method of counter loads. Application example.




TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: | Lectures in class.

IMpéowmope mpoowmo, E€amoordoews | Problem solving in class
EKTTAIOEUON K.ATT.

TEACHING MEDIA: | Lecturing on board.
XprionT.[1.E.omAidaokadia,omv | Power Point presentations.
Epyaornpiaxi) Exmaideuan, omv Emkovwvia | fyesign sheets and calculation aids (Excel)

PEIERE LTS Use of Cad software
Class support and communication with the students
through the e-class platform https://helios.ntua.gr/
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:

lMepiypdeovral avaAutikG o TpO1To¢ Kai E6odol
d16aogkaliag.

AaAéger, Sepvapia, Epyaornpiakn Aoknon, Aoknon | Lectures and problem solving in 52
lMediou, MeAétn & avaiuon  BiBAioypagiag,

®povriotipio, [Mpaktikhyi  (TormoBétmaon), KAiviki Zlasls_ " - 18

Aoknon, KaMirexviké Epyaotipio, Aiadpaorkr | APPlICAlion exercises

O16a0KaAia, EKTTAIOEUTIKEG ETTIOKEWEIS, EKmTovnon : :

LEAETNG (project), Zuyypagn epyacias / epyaciwy, Design project 30

KaAAirexvikri dnuioupyia, K.ATT. Study of textbook and notes 25
Visit to a precast — pretention 5

Avaypdgovral ol WPeS LUEAETNS TOU QOITNTH Yid KABE yeard

uabnoiakn 6pactnpEIdTNTa KaBWs Kal Ol WPES un
KaBodnyoupuevng UEAETNG WOTE O GUVOAIKOS POPTOS
epyaoiac oe emimedo e€aurivou va avriotoiyei ota | Course Total: 130
standards rou ECTS

STUDENT ASSESSMENT: | - Language: Greek
Iepiypagn g diadikaoiag agioAéynang - For Erasmus students: English.

Nwooa  AéioAdynong,  MéBodor  aéioAdynong,
Aiapopowriki i Supmepaouankh,  Aokipacia | -  Homework and

lMoAamAng  EmAoyng, Epwrhoeic  2ovroung | . i ; ; 0
Amavrnong, Epwrrioeis Avarrruéng Aokipiwy, EmmiAuon DeSIQn project ofa PC brldge (30 /0)
lMpoBAnuarwv, Tpamri Epyacia, EkBeon /
Avagopd,  [pogopiki  E&raon,  Anuooia | - Final examination (70%)
lMapougiacn,  Epyacmpiakh  Epyacia,  KAivikn
Eééraon AaBevoug, KaAAirexvikni Epunveia, AAAn /
AMeg

Avagépovral pnTa mpoodIopICLEVA KPITHPIA
aéloAdynang kai eav kai mou givar mpooBdaaiua armro
TOUS QOITNTEG.

5.

TEXTBOOKS - BIBLIOGRAPHY

-Mpoteivéuevn BiBAoypaepia :

1. Design of OC structures, C. Karagiannis. Sophis. 2015

2. Prestressed Concrete Structures, M. Collins, D. Mitchell. Prentice Hall. 1991
3. Design Tables and Nomographs, RC Laboratory
4,

Course notes in Helios

-Zuvaen mMOTNOVIKA TEPIOOIKA:

Precast Concrete Institute Journal
Structural Engineering International, IABSE
Structural Concrete, FiB

FiB & FIP Reports

Engineering Structures, Elsevier

Structural Journal, ACI

Journal of Structural Engineering, ASCE
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