COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | Civil Engineering

DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1217 | SEMESTER [ 1

COURSE TITLE | Computer Aided Design of Civil Engineering Projects

COURSE UNITS HOURS ECTS CREDITS

O€ TTEPITITWON TTOU 01 OIOAKTIKES ATTOVEUOVTAI O€ OIQKPITA UEPN TOU UABAUATOSTT. X.
AiaAééeig, Epyaatnpiakég AOKAOEIS K. ATT. Av ol OIOQKTIKES ATTOVELIOVTQI EVIQIA yIQ TO
oUvoAo Tou pabhuarog avaypayrerigeBdouadiaicg wpes d1daokaAiagkaitoauvoAo
TwV OI0AKTIKWYV ovadwv / ECTS

[Mpoobéate oeipéc av xpeiaarei. H opyavwan didacKaAiag Kai ol
OI0AKTIKES [1E60O0I TTOU X PNOILOTTOIOUVTAI TTEPIYPAPOVTaI AVAAUTIKA OTO 4.

COURSE TYPE:| General Background & Special Background, ELECTIVE
levikoU YroBda6pou, Eidikou YéBabpou, EidikétnTag MANDATORY

PREREQUISITE KNOWLEDGE: None

COURSE AND EXAMS LANGUAGE: | Greek (English for the exams)

COURSE OFFERED TO| Yes. The books are also available in English.
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1612

2. LEARNING OBJECTIVES

Learning Objectives
lMepiypdeovral Ta pabnaoiakd ammoreAéouara Tou HabnuaTog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV OI QOITNTEG UETA TNV ETTITUXT OAOKAPwWON Tou Labnuarog.
SupBouAcureite o lMNMapdptnua A
o [lepiypaer) Tou Emimédou Twv Mabnaiakwy AToTeAeaudTwy yia KAOe éva KUkAo atmoudwv aUuewva e lNMAaioio Mpoadviwy rou
Eupwrraikou Xwpou Avwrartng Ekmraideuong
o [lepiypagikoi Acikteg ETrirédwy 6, 7 & 8 rou Eupwiraikou lMAaigiou MNMpoodviwy Aig Biou Mabnaong kai Mapdptnua B
o [lepiAnmTik6g Odnyos auyypaens Mabnoiakwy AmmoteAsoudrwv




The course concerns computer-aided design (CAD) of static, hydraulic, transportation and other technical
projects with computers. It also concerns the computer aided computation of energy efficiency of buildings.
Upon successful completion of the course, the student will be able to:

1. have proven deep and pluralistic knowledge in computer design, and thermal insulation computation of
buildings.

2. use the knowledge and understanding gained to design any subject of civil engineering science, in any
CAD software, including thermal insulation of buildings.

3. have the ability to gather and interpret relevant data to formulate and structure comprehensive designs
using CAD, spreadsheets, word processors, raster maps, electronic maps and other specialized computer
programs.

4. communicate through drawings typical problems and typical solutions of civil engineering, to both
specialized and non-specialized audiences.

5. realize the value of computers in Civili Engineering science, to understand how computers work, especially
the limits and limitations of computers, and to develope those knowledge acquisition skills needed to continue
in further studies with a large degree of autonomy.

General abilities

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

Avadnrmon, avdiuon kai ouvBean Oedouévwy  Kai 2x€01a0U6S Kal dlaxeEipion Epywv

TANPOQOPIWY, HE TN XPACH Kal Twv amapaitnTwy 2¢faou6garn d1apopETIKOTNTA KAl aTNV TOAUTTOAITIOUIKOTNTA ZEBa0oUOS
TEXVOAOYIWV OTO QPUOIKO TTEPIBAAAOV

lNpooapuoyn o€ véeg karaaTtaaeis Anwn Emideién kovwvikng, EmayyeAuaTikngkainbIkng umreubuvorntag Kai
amopdoswyv euaiobnaiag oe Oéuara puAou

Aurévoun epyacia Ouadikn AoKnan KPITIKNS KAl QUTOKPITIKAG

epyaacia TMpoaywyn TS eAEUBEPNS, dNUIOUPYIKNAS Kal ETAYWYIKNS OKEWNS

Epyaaoia o€ digbvég mepiBariov
Epyaaia o€ diemotnuoviké mepifdAiov
lMapaywyn véwv EpEUVNTIKWV IOEWV

» Search, analysis and synthesis of data and information, using the necessary technologies
» Autonomous Work

» Teamwork

» Adaptation to new situations

» Generation of new research ideas

» Promotion of free, creative and inductive thinking




3.

COURSE DESCRIPTION

Coputer aided design of architectural, static, hydraulic transport and other technical projects.
Objects - aline segments, polylines, circles, etc. Object properties, transparency, color, etc.
Transformations — delete, copy, rotate, etc. Drawing aids — magnetic points, grid, rays.
Subdrawings — blocks, references. Printing. Spreadsheets (Excel), applications in design
(clothoid, chain-curve, etc.). More specialized applications in architecture, topography, road
construction. Introduction to energy efficieny of buildings - calculation with spreadsheets.

1. Introduction to computer aided design. 1st, 2nd generation CAD programs. Laboratory and PC
structure and file system. Practice using the terminals and file system of the PC lab.

2. Enter CAD commands by typing, menus or icons. Create new drawings. Line. Cartesian,
relative, polar, relative polar coordinates. Exercise with rectangular parallelogram with absolute
and relative coordinates.

3. The concept of Layers. Layers properties. Change layers. Select objects with select 1 and with
Layer. Delete objects. Enter and correct text. Magnetic points (end). Line thickenss amd
meaning. Examples.

4. Selection with Layer. Daughter Layers. Draw circles with multiple methods. Modification
commands rotate, scale, with or without insertion point. Explode. Zoom in/out. Magnetic points
(mid, center, int). Examples.

5. More magnetic points, on/off. Layer properties continued. Modification commands break, trim,
mirror, point mirror, chelev. Examples.

6. Line aids join, join2d, joingap, straighten, simplify. Copy and paste objects. Examples.

7. Modification commands extend, filet. Parallel copying of objects. Inserting points and named
points. Dimensions. Unified find (find) and edit (ddedit) text, dimensions and named points.
Examples.

8. Hatch. View commands, pan, page up/down/left/right, regen, redraw. Draworder property of
Layers. Basic curves: ellipse, spline. Convert to splines and lines, tospline, decurve.

Import images. Digitization. Examples.

9. Lengthen modification command. Applications in civil engineering: Editing elevations. Digital
terrain model. Creating road profiles. Create a grid. Design and drawing of a straight staircase.
Trus drawing. Isoclinal line.

10. Interoperability between software and CAD. dxf files to and from other CAD programs.
Drawing from spreadsheet and exporting data to spreadsheet. Two-way CAD and word
processor communication via images. CAD and technical software communication via text (dxf,
brk, syk, xls). Two-way communication of CAD and electronic maps (kml, kmz).

11. Introduction to the Energy Performance of Buildings Regulation. Concept of thermal
conductivity. Heat insulation materials. Maximum permitted thermal permeability per climate
zone. Calculation of average weighted thermal permeability of a building and maximum allowed.
Examples. Calculations with spreadsheets.

12. Thermal conductivity/resistance of materials. Calculation of thermal conductivity of a
multilayer element. Calculation of required thermal insulation thickness. Boundary layer, gap, roof
equivalent resistance. Examples with spreadsheets.

13. Heat losses from linear and point thermal bridges. Coefficient of linear thermal conductivity.
Effect on the average thermal permeability of the building. Horizontal, vertical thermal bridges
and frame thermal bridges. Complete example with spreadsheets and CAD. Use of specialized
software. Calculation of weighted average thermal permeability of frames. Example with
spreadsheets.




4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS:

lMpbéowrro e mpéowiro, E§amooTdoswg
EKTTQIOEUON K.ATT.

Face to face teaching.

TEACHING MEDIA:

XpnonT.l1.E.otnAidaokadia,otnv
Epyaornpiakn) Ekmaideuan, atnv Emkoivwvia

Use of Information & Communication Technologies:
* Teaching: projector connected to a PC, theory and on-
site execution of examples

£ TOUG QOITNTE p .
HETOUS@OITITES Laboratory Training: students do the examples on site
in a computer lab
* in Communication with students: through the School's
helios website and email.
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lMepiypapovrar avaAutika o Tpo1Tog Kai uéBodor
o1daokaliag.
AiaAééeis, Zeuvapia, Epyaatnpiakn Aoknon, Aoknon |Lectures 26
lediou, MeAétn & avdAuon  BiBAioypagiag, - -
®povrioripio, [lpaktkn (Tomobémnon), KAiviki Tutorial exercises 13
Aoknon, KaAirexvikd Epyaorrpio, AiadpaoTikn P ;
o10aokaAia, EKTaIOUTIKES ETTIOKEWEIS, EKmTovnon Individual homework exercises 26
ueAétng (project), Zuyypagn epyaociag / epyaciwy, Independent study 592
KaAAirexvikn énuioupyia, K.ATT.
Avaypdgovrai ol WPeS LUEAETNS TOU QOITNTH Yia KGOE
uabnaoiaky 6paatnpIdTNTa KaBws Kali Ol WPES 1N
KaBodnyoupevng UEAETNG WOTE O GUVOAIKOS POPTOS
epyaaiag o emimedo €aunvou va avrioToixEi aTa
standards rou ECTS
OVERALL: 117

STUDENT ASSESSMENT:
Mepiypaen ¢ diadikaaiag aloAdynong

MNwaooa  AéioAdynong,  MéBodor  aéioAdynong,
Alquopewrtiky  n 2uutrepacuarnikn,  Aokiuadia
lMoAamAng  Emdoyng, Epwrriosis  2uvroung
Amavrnong, Epwrrioeis Avarrruéng Aokipiwv, EtriAuon
lMpoBAnudarwyv, [parmrmy Epyaocia, ExkBeon /
Avagopd, lMpopopikn Eééraon, Anudoia
lMapouaiaon,  Epyaompiakn Epyacia,  KAviki
Eééraon AoBevoug, KaAAirexvikni Epunveia, AAAn /
AMeg

Avagépovral pnta mpoodIopIoLEVA KPITHPIA
aéloAdynang kai eav kai ou givar mpooBdaaiua armro
TOUS QOITNTEG.

Evaluation language: Greek/English
Evaluation Method:

Final written exam: 100%

Individual homework exercises: 20% extra




5. TEXTBOOKS - BIBLIOGRAPHY

-Suggested Bibliography:

1. Technical drawing with AutoCAD 2015, Authors: James D. Bethune, ISBN: 978-960-512-689-6, Type: book, Owner (Publisher):
M. Giourdas, 2015.

2. 2d & 3d drawing in AutoCAD, Authors: C. Goussis, |. Tzouvdakis, ISBN: 978-960-266-19-32, Type: book, Owner (Publisher):
Symmetry Editions, 2008.

3. AutoCAD 2000i - USER’S GUIDE, Authors: Autodesk, ISBN: 00120-010000-5011, Type: book, Owner (Publisher): Autodesk, 2000.

4. Introduction to AutoCAD, Authors: Ath. Stamos, K. Hatzilymberis, D. Vasilakis, Type: printed notes, “Introduction to
AUTOCAD" Seminar Notes in the context of EPEAK METRO 2.2.2 - undergraduate curriculum reform, Owner (Publisher): NTUA
University Publications, 2008, (https://helios.ntua.gr/pluginfile.php/151361/mod_folder/content/0/acad_shmeioseis02.pdf).

5. Thancad: a 2dimensional cad for engineers, Authors: A.A. Stamos, Type: electronic article - pdf, Publisher: Europython 2007
conference proceedings, Vilnius, Lithuania (http://thancad.sourceforge.net/thancad10.pdf), 2007.

6. TEE Technical Directive: Thermophysical properties of structural elements and control of the thermal insulation adequacy of
buildings, Authors: Androutsopoulos Andreas et al, T.O.T.E.E. 20701-2/2010, Type: electronic book - pdf, Owner (Publisher):
T.E.E., 2010.

7. General Construction Notes, Unit C - Calculation and control of thermal insulation, KEnAK, Authors Ath. Stamos et al, Type:
book, Owner (Publisher): Owner (Publisher): NTUA University Press, 2016.




