COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1137 | SEMESTER | 8

COURSE TITLE | RAILWAY ENGINEERING

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 6

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

COURSE TYPE: | MANDATORY in Transportation Engineering Concentration

[evikoU YmmoaBpou, Eidikou YréBabpou, EidikétnTag

PREREQUISITE KNOWLEDGE:

COURSE AND EXAMS LANGUAGE: | GREEK

COURSE OFFERED TO| YES
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1584

2. LEARNING OBJECTIVES

Learning Objectives

lNeprypapovrail Ta pabnoiakd amoreAéouara Tou Habnuarog ol CUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV 01 QOITNTES UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupuPBouAcureite o lMNMapdptnua A
o [lepiypagpn rou Emmédou rwv Mabnoiakwv ArroteAsoudrwy yia kGOe éva kUkAo amoudwy alupwva e lAaioio Mpoodviwy Tou
Eupwrraikot Xwpou Avwrarng Ekmaidsuong
o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoooviwv Aid Biou Maénang kai lMNapdprnua B
o [lepiAnmrTikdg Odnyog ouyypapns Mabnoiakwv AtmoteAeoudrwy

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

1. understand the basic design principles of railway systems in terms of layout, standard sections, turnout
and crossings, signalling, as well as the basic characteristics of railway stations and rolling stock.

2. realize the superstructure-infrastructure interaction and the operation of the railway system,

3. understand the importance of proper railway alignment and the effects on railway operation (curve,
turnouts, superstructure),

4. construct a complete model of construction and operation of a railway system,

5. calculate the elevation in a curve, the stresses at the wheel-rail interface, the stresses from
superstructure to infrastructure, the regulation of signalling etc.

6. understand the basic principles of routing and blocking.




General abilities

AauBavovTagummown Tic YEVIKES IKAVOTNTES TTOU TTRETTEI 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 d1aopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€A0UOS
TEXVOAOYIWV aT0 QPUOIKO 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
Epyaaia ot diemiotnuoviké mepifdAiov
lMapdywyn véwv EpEUVNTIKWV IOEWV

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

o Decision making

. Project planning and management

. Promotion of free, creative and inductive thinking

3. COURSE DESCRIPTION

The content of the course is divided into three design sections: basic concepts, track alignment, and

signaling/routing.

Section A: Basic Concepts
1. The railway as a transport system. Historical facts from the early days of railway systems to today's
developments. General description of Greek railways.
2. Definition of key concepts. Rolling stock.
3. Railway corridor, typical cross-sections.
4. Superstructure (superstructure materials, rails, sleepers, connectors, ballast).

Section B: Track alignment
1. Elevation. Vehicle in curve.
2. Turnouts and crossings.
3. Connecting parallel tracks.
4. Railway traction.

Section C: Signaling - Routes
1. Signaling — Blocking.
2. Routing.
3. Maintenance.
When possible, real layouts are demonstrated in the Railway and Transport Laboratory (exhibits: a
railway turnout, various types of sleepers, 3 railway bogies, measuring equipment, experimental
devices and a model railway network with consoles for handling signaling and blocking sections).
In addition, a visit is possible to an outdoor area of the Campus where turnouts and layouts of railway
tracks are located as well as visits to the Metro Operation Control Center.

4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: | Lectures in class (PowerPoint presentations and Videos)
lNpdowrroue mpéowrro, EEamooTdoews
EKTTQIOEUDT K.ATT.

TEACHING MEDIA: | Exercises are distributed during the course and students

XprionT.[1.E.omAidackaAia,omv | are requested to solve them. Students also solve
Epyaotnpiakn Ekmaideuon, atnv Emkovwvia exercises using Excel
IE TOUG POITNTES ’

Course support and communication with students

2




through the online platform
https://helios.ntua.gr/course/view.php?id=1584

ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:

lMeprypdeovral avaAutiké o TpO1To¢ Kai E6odoI
So16a0KaAiag.
AiaAé€eis, 2epvapia, Epyaotnpiakn Aoknon, Aoknon | Lectures (1 3*4) 52
lMediou, MeAétn & avdiuon  BiBAioypagiag, -
®povrioripio, [paktik  (Tomobérnan), KAvikn E?(e_rC'seS - 40
Aoknon, Karirexviké Epyaotipio, Aadpaonkr | Visits and assignments 26
di6aokalia, EKTaIOEUTIKES  emiokEwelS, Ekmovnon | Preparation for the exam 32
LEAETNG (project), Zuyypagn epyacias / epyaciwy,
KaAAirexvikn énuioupyia, K.ATT.

Avaypdgovrai o1 WPES HEAETNS TOU QoITNTH Yia KAOE
uabnaoiakn o6pactnpIdTNTa KaBWs Kal O WPES un
KaBodnyouuevng UEAETNG LWOTE O GUVOAIKOS POPTOG
epyaoiag o€ emimedo e€aunvou va avrioToIXEl oTa
standards rou ECTS

OVERALL: 150

STUDENT ASSESSMENT: | I. Written final examination (100%) including:
Mepiypaepn g diadikaoiag agloAdynang - Theory questions.

MNwooa  AdioAdynang,  MéBodor  acioAdynong, - Exercises.

Aiquoppwrikp 1 Zuumepacuarikn,  Aokipacia
MoMamAic  Emdoyric, Epwriiceic  Sovioung | . Optional written exercises during the semester with an
Amavinong, Epwrioeig Avamrruéng Aokiiwv, EmriAuon additive contribution to the grade of the final exam.
lMpoBAnudrwv, [pammy Epyacia, Ek6eon /
Avagopd, TMpogopikn Eé&éraon, Anuéoia
lMapouaiaon,  Epyacmpiaky  Epyacia,  KAivikn
Eééraon AobBevoug, KaMAirexvikn Epunveia, AAMn /
AMeg

Avagépovral pnrd mpoadIopIouéva KpITApIa
aéloAbynang kai eav kai ou givar mpooBdoiua amréd
TOUC QOITNTEG.

5. TEXTBOOKS - BIBLIOGRAPHY

-Mpoteivéuevn BiBAoypaepia :
-Juvaen emoTNUOVIKA TEPIOIKA:

= Book: Auptrépng K. (2011): "Z1dnpodpouikry Ocwpia kal EQapuoyég”, Ekdooeig Zuppetpia. To BiBAio
diaTiBetan péow Euddéou.




