COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1037 | SEMESTER | 5

COURSE TITLE | ROADS GEOMETRIC DESIGN

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: | Mandatory

[evikoU YmmoaBpou, Eidikou YréBabpou, EidikétnTag

PREREQUISITE KNOWLEDGE:
COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO| Yes
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | Md&bnua: MewpeTpikog 2xediaopog Odwy | helios (ntua.gr)

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

'The course is a basic introduction to the wider context of road geometric design.

The course material refers to basic elements as well as details of design parameters per design stage. The|
ways of designing a road project in two-dimensional environment are analyzed and critical parameters that are
interrelated during its three-dimensional consideration are highlighted. In addition, emphasis is placed on the
vehicle-road-user system, where, among others, the dynamic elements of the vehicle are simulated and the
determination of control design values is verified. In the context of the course, reference is also made to safe
road design principles and qualitative and quantitative indicators that promote orderly operational planning and
road safety in general.




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

e Perceive the interdisciplinary nature of road projects.

e Understand the design process of a road project in terms of the degree of detail per design stage.

¢ Understand the constraints according to which the control values of critical geometric parameters are

derived.

e Apply basic principles and methods related to safe and functional road design.

e Assess combinations of critical design parameters with respect to design quality.

e Solve common problems that arise in the process of road geometric design.

e Understand how road design affects road user behavior.

General abilities

AauBavovraguirown Ti§ YEVIKES IKAVOTNTES TTOU TTPETTEIVA EXEI ATTOKTIOEI O TITUXI0UXOG (OTTWS QUTEGC avaypa@ovTal GTO
lMapaptnua AimrAduarog kai mapariBevial akoAoUbwg) o€ moia / ToIeg ammo auTEG ATTOOKOTTE To uaénua;.

Avalnmon, avdAuon kai oUvBeon Ogdouévwy  Kai
TANPOYOPIWY, [E TN XPHON Kal Twv amapaitniwv
TEXVOAOYIWV

lMpooapuoyn o€ VéEs KaraaTaoeic Anyn

amopacewyv

Aurévoun epyacia Ouadikn

epyacia

Epyaaia o€ 61€6vég epiBaAiov

Epyaacia g€ diemoTnuoviko mepiBdAiov

lNapaywyn VEwV EPEUVNTIKWV IOEWV

2x€01a0U0S Kal OlaxeEipion Epywv

2¢faoudg otn S1apopETIKOTNTA KAl OTNV TTOAUTTOAITIOMIKOTNTA ZEBATUOS
070 QUUIKO TTEPIBAAAOV

EmideIén KoIvwVIKAG, ETTAyYEALQTIKACKAINBIKAC UTTEUBUVATNTAS Kal
euaiobnaiag og 6éuara euAou

A0Knon KPITIKAS KAl QUTOKPITIKAG

lpoaywyn Tng eAcUBePNG, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

e  Search, analysis and synthesis of data and information, using the necessary technologies

e Adapting to new situations - Taking decisions

- Autonomous work




3. COURSE DESCRIPTION

- braking forces, critical speed values, longitudinal and lateral friction.
iii. Vehicle simulation in road design Existing vehicle dynamics approach during the determination of

for skidding and roll-over, climbing lanes.
iv. Plan view design Road plan view design elements, tangent, transition curve — types, circular arc,
control values, safety criteria (qualitative road assessment based on design consistency).

v. Longitudinal design. Road longitudinal profile design elements, longitudinal grades, crest — sag
vertical curves, control values.

line grades, cross — slope and pavement edge-line diagrams.

clearance), road users, typical cross sections, cross sections elements, lateral configurations — road
side equipment, pavement widening — additional lanes design, road drainage issues - necessity of
modifying longitudinal profile and cross — slope diagrams.

viii. Visibility. Geometric sight distance (stopping, passing, decision, intersection), psychological sight
distance (depth of the driving space, of which the driver supposes to have it completely registered),
visibility diagrams.

ix. Modern trends in road design. Road design in 3D, contemporary concepts in road design (speed,
cross - sections).

X. Road design stages. Feasibility study, preliminary design, pre-final design, detailed design,
backgrounds - accuracies.

xi.  Introduction to safety aspects during road design.

i. Introduction. Concepts of horizontal, vertical and cross-sectional design, road functional classification.
ii. Vehicle dynamics aspects, friction mechanisms, speed values. Forces applied on the vehicle, tractive

control road geometric parameters, assumptions, determination of minimum horizontal radius - speed

vi. Cross-slope design. Crown-sloped and single-sloped pavements, pavement rotation, pavement edge-

vii. Cross-sectional design — Traffic Space. Dimensional definition of cross sections (horizontal — vertical

4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: | Classroom lectures (PowerPoint Slides and Videos).

lNpdowmope mpéowmo, E¢amoorédoews | Solve simple examples and problems in the classroom.
EKTTAIOEUON K.ATT.

TEACHING MEDIA:

XprionT.I1.E.omAisaokahia,omv | Students solve simple exercises utilizing mainly EXCEL
Epyaaotnpiakny Ekmaideuon, otnv EITIKOvaV{a and CAD via PCs.
UE TOUS QOITNTES

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

ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:

lepiypdpovral avaAuTiké o Tpo1Tog Kai uéBodol
Sd16aogkaliag.

AiaAé€eis, 2epvapia, Epyaatnpiakn Aoknon, Aoknon | Lectures 39

lediou, MeAén & avdAuon  BiBAoypagiag, -
®povrioripio, [lpakrik  (TormoBétnaon), KAk Exercises 13

Aoknon, KaMirexviké  Epyaorripio, Aiadpaotikii | Semester Project 63

O16a0KaAia, EKITQIOEUTIKEG ETTIOKEWEIS, EKmTovnon

LEAETNG (project), Zuyypagn epyacias / epyaciwy,

KaAAitexvikn dnuioupyid, K.ATT.

Avaypdgovrai o1 WPES HEAETNS TOU poITNTH Yia KAOE

uabnoiakn o6pactnpEIdTNTa KaBWs Kal Ol WPES un
KaBodnyouuevng UEAETNG WOTE O OUVOAIKOS POPTOC

epyaoiag o€ emimedo e€aunvou va avrioToIXEl oTa

standards tou ECTS
OVERALL: 115




Iepiypagn g diadikaciag agioAdynang e Final written assessment (70%) comprising of:
Mwooa  AloAéynong,  MéBodor  agioAdynong, 0 Shor,t answer theory questions. .
Alauopgwriki i Suumepacuanki,  Aokacia 0 Solving problems related to road geometric
lMoAAamAng  Emidoyng, Epwrhoeig  2ovroung design elements.

Amavrnong, Epwrroeis Avarmrruéng Aokipiwv, EmmiAuon
lMpoBAnudarwyv, [pamr) Epyaocia, ‘Ek6eon /

Avagopd,  Mpogopik  E&raon,  Anuéoia e Semester Project (30%) comprising of:

Mapouciaon,  Epyaornpiaki  Epyacia, KAk 0 Road section design at preliminary design level
E&éraon Aobevous, Kairexvikry Epunveia, AAn / in 3 individual delivery dates with oral

AMeg examination.

Avagépovral pnrd mpoadIopIouéva KpITHPIa
aéioAéynang kai eav kai ou givar mpooBdoiua armrod
TOUC QOITNTES.

STUDENT ASSESSMENT:

TEXTBOOKS — BIBLIOGRAPHY

10.
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13.

14.
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