COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | Civil Engineering

DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1017 | SEMESTER | 7

COURSE TITLE | Traffic Flow

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 Projects 4 4

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

COURSE TYPE: | Mandatory in Transportation Planning and Engineering cycle

[evikoU YmmoaBpou, Eidikou YréBabpou, EidikétnTag

PREREQUISITE KNOWLEDGE: | Knowledge of basic statistical analysis is prerequisite

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO| YES
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1530

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

Traffic Flow is part of 7th semester courses. It is mandatory for the students at the Transportation Planning
and Engineering cycle and optional for the other cycles. The course includes basic definitions of Traffic
Flow, Traffic Capacity and Level of Service of urban and interurban roads as well as statistical analysis
distributions and sampling regarding traffic counts. It also includes traffic counts by the students and analysis
of saturation effects.

The course foresees four hours of theory and exercises every week. During the exercises practical examples
of applications are developed and in general the overall understanding of the course is assisted. It should
be noted that there is no clear distinction between theory and exercises, since the theory relies on exercises
and exercises deal with questions about the theory. Students consist of one class.




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

e Learn the basic definitions and parameters of uninterrupted traffic flow

e Realise the concept of traffic and the way of calculating traffic parameters

e Understand the importance of analytical and statistical approaches on traffic flow at uninterrupted flow
conditions

e Develop basic macroscopic traffic statistical models

o Estimate through statistical models traffic capacity and level of service of a road section at uninterrupted
flow conditions

General abilities

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

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

TANPOQOPIWY, HE TN XPACN Kal TwV QmapaitnTwyv ZeBaoudg arn d1aopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
TEXVOAOYIWV 070 QUOIKO TTEPIBAAAOV

lNpooapuoyn o€ véeg karaaTtaaeis Anwn Emideiénkoivwvikng, emayyeAuarikngkainOikng umeubuvorniag kai
amopdoewv euaiobnoiag og Béuara eUuAou

Aurévoun epyacia Ouadikn A0oKnon KPITIKAS Kal QUTOKPITIKAG

epyaacia lNpoaywyn g eAeUBEPNS, ONUIOUPYIKAS KAl ETAYWYIKAS OKEWNS

Epyaaoia o€ digbvég mepiBariov
Epyacia g€ diemoTnuoviké mepiBdAiov
lMapaywyn véwv EpEUVNTIKWV IOEWV

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

o Decision-making

e  Teamwork

. Promoting free, creative and deductive thinking

3. COURSE DESCRIPTION

i. Basic traffic flow definitions
Definitions and characteristics of traffic flow parameters, Variability of traffic density, Traffic
composition and traffic density, Fundamental traffic flow equations and fundamental diagrams,
Macroscopic traffic flow concepts

ii. Adjustment of statistical distributions
Statistical distributions of arrivals, Statistical distributions of time headways, Advanced statistical
analysis distributions, Goodness of fit parameters of statistical distributions

iii. Estimation of traffic capacity and level of service
Traffic capacity and level of service, Estimation of traffic capacity and level of service of interurban
roads of four or more lanes, Estimation of traffic capacity and level of service on selected road
sections of freeways, Estimation of traffic capacity and level of service on interurban roads of two
lanes in total

iv. Traffic counts
Methods and principles of traffic counts, Moving observer method Basic sampling principles

4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: | Lectures in class
lMpéowmope mpéowro, E§amoordoews | Solutions of exercises
eKmaioeuon KAT. | Traffic counts and submission of 3 individual projects

TEACHING MEDIA: | Presentations through Power Point slides

XpnonT.I1.E.omAidackahio,omv | Microsoft Excel calculations
Epyaatnpiakny Ekmaideuan, atnv Emkoivwvia

€ TOUG QOITNTE . . . .
HETOUSPOITITES 1 Students solve simple exercises in class with the help of

the instructors using mainly EXCEL on their laptops.

Course support and communication with students via
online platform https://helios.ntua.gr/




Students create groups of 4 students and conduct traffic
counts at a predefined location on an urban artery in the
Athens area. Based on these counts, they solve 2
different projects related to statistical standardization
and calculation of traffic volumes. This is followed by the
third individual project concerning the calculation of
traffic capacity and level of service on interurban roads
with 4 or more lanes.

During the semester, it is mandatory to work on and
submit three Projects with individual data, including also
carrying out a series of on-street traffic measurements.
These Projects are intended to provide students the
opportunity to apply and consolidate the knowledge
acquired in theory.

The Projects are submitted on predetermined dates.
Late submissions will be subject to a reduced grade
factor. The Projects are returned to the students on a
predetermined date at the end of the semester, when an
oral examination is held to finalize the overall grade of
the Projects.

During the semester, a Technical Visit to the Traffic
Management Centre (TMC) of Attiki Odos is taken
place.

ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lepiypdpovral avaAuTikéa o Tpo1Tog Kai éBodol
o16aokaliag.
Aaéers, Sepvapia, ipvacrnplam A%Kgon, Acknon | Lectures in class 13*4=52
lMediou, MeAérn avdAuon 1BAIoypagiag, " - e
®povrioripio, [paktiky  (Tomobérnan), KAvikn Traffic counts in groups 1%3=1
Aoknan, Kalditexviké Epyaornpio, AiadpadcTikni
d10aokalia, EKmaiOeuTIKEG €TTIOKEWEIS, Ekmovnon Study (Weekly) 13*1=13
LeAETNG (project), Zuyypagn epyaciag / pyaciwy,
KaAAitexvikn dnuioupyid, K.ATT. Three PI’Oj ects 3*9=27
Avaypdgovral ol WPES LUEAETNS TOU QOITNTH YId KABE - — m
Ladnoiakii dpactnpidtnTa kabdwe kai o wpec wn | Jechnical Visit 1*2=2
KaBobnyoUuEVNS LEAETNS WOTE O OUVOAIKOS POPTOS Preparation for Oral exams 1*3=3
epyaciag o€ emiredo e€aunvou va avrioToIXEl aTa - - *4E—
standards rou ECTS Preparation for Final exams 1*15=15
OVERALL: 113

STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynang

MNwooa  AéioAdynong,  MéBodor  aéloAdynong,
Alquopowrtiky  n Zuumepaouarikn,  Aokiuaoia
lMoAamAng  EmAoyng, Epwrnhoeic  Zovrouns
Amavrnong, Epwrrioeis Avarrruéng Aokipiwy, EmmiAuon
lMpoBAnudarwv, Tpamrm) Epyaocia, ExkBeon /
Avagopd, lpogpopikn Eééraon, Anuéoia
lMapougiaon,  Epyacmpiak  Epyacia,  KAivikn
Eééraon AaBevoug, KaAAirexvikny Epunveia, AAAn /
AMeg

Avagépovral pnta mpoodIopICLEVA KPITHPIA
aéloAdynang kai eav kai mou givar mpoofaaiua arro
TOUS QOITNTEG.

The assessment grade of each student is calculated as follows:
- Oral exam on the three Projects of the semester: 30%
- Final written exam: 70%

However, in order to be promoted, the student must obtain a
minimum score of 4.00 in the written exam, irrespective of the
grade at the oral exam.

In the oral exam the student is examined on all three Projects
that he/she submits during the semester. In the written exam
the student is examined in theory (one hour without books and
notes) and in the exercises (two hours with open books and
notes).




5. TEXTBOOKS - BIBLIOGRAPHY

-Mpotetvopevn BiBAoypagia :
-Zuvaen €MOTNOVIKA TEPIOOIKA:

- Book: "Traffic Engineering", J. Frantzeskakis, J. Golias, M. Pitsiava-Latiopoulou, Papasotiriou
publications 2008, The following chapters are being taught in this semester:

Introduction

Traffic flow parameters

Traffic flow statistical methods

Basic traffic capacity definitions

Estimation of traffic capacity (Subchapter 6.1, 6.4, 6.5, 6.6)

o gk w D=

Methods of estimating traffic parameters

- Booklet: "Traffic flow exercises", J. Golias, G. Yannis, E. Vlahogianni.




