COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1058 | SEMESTER |1

COURSE TITLE | Mechanics of the rigid body

COURSE UNITS HOURS ECTS CREDITS

O€ TTEPITITWAN TTOU 01 OIOAKTIKEG ATTOVEUOVTAI OE OIAKPITA €PN TOU IAORUATOG TT.X.
AiaAééei, Epyaotnpiakég AOKROoeIS K.ATT. Av ol SI0QKTIKEG ATTOVELIOVTAI EVIQia yia TO
gUvoAo Tou pabnuarog avaypayretigeBoouadiaicgwpes d1daoKaAiagkaiToauvoAo
TwV OIOAKTIKWYV [ovadwv / ECTS

Class presentations - Solution of example problems in the 3 4
class

lNpoobéote ocipéc av xpelaarei. H opydvwon didackaliag Kai oi
OI0AKTIKES 1E60O0I TTOU X PNOILOTTOIOUVTAI TTEPIYPAPOVTAI AVAAUTIKA OTO 4.

COURSE TYPE: MANDATORY

[evikoU YmmoBdaBpou, Eidikou YréBabpou, EidIkOTHTAS

PREREQUISITE KNOWLEDGE:| Elementary knowledge of Vectors, Analysis (Derivatives, Integrals),
Elementary Newtonian Mechanics

COURSE AND EXAMS LANGUAGE: GREEK
COURSE OFFERED TO "YES" when there is interest
ERASMUS STUDENTS:
COURSE WEBSITE (URL): https://helios.ntua.gr/course/view.php?id=1550

2. LEARNING OBJECTIVES

Learning Objectives

lMepiypaeovral Ta pabnaoiakd ammoreAéouara Tou Pabnuarog ol GUYKEKPIUEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
karaAAfAou emimédou Tou Ba aTTOKTHOOUV O YOITNTEG UETG TNV ETTITUXT OAOKApwan Tou pabnuarog.
SupBouAeureite 1o MNapdprnua A
o [lepiypagn Tou Emimédou Twv Mabnaiakwy AtroteAsaudrwy yia Kabe éva kUkAo armoudwv auuewva e MAaioio Mpoadviwy rou
Eupwrraikou Xwpou Avwrartng EKmaideuong
o [lepiypagikoi Acikteg Emrirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou Mpoadviwv Aid Biou Maénang kai lMNapdptnua B
o [lepiAnmTikog Odnyos ouyypaerns Mabnoiakwy AmoteAsoudrwyv

Knowledge:

The course represents the student's first encounter with the principles of Mechanics and their application to the
resolution of problems regarding the equilibrium of bodies on both planar and spatial levels. The content of the
course aims to introduce students to the basic principles of Solid Mechanics and Statics.

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

e Understand the principles governing the equilibrium of perfectly rigid (completely undeformable) bodies
and fluids at rest (hydrostatics).

e Understand the response of relatively simple mechanical systems to externally applied mechanical loads.

e Understand the methods of applying the principles of Statics to the case of simple but fundamental
technological problems (networks, solid and flexible structures, friction).

e Recognize the ways in which the principles of Statics are applied to simple but fundamental technological
problems (networks, solid and flexible structures, friction).




General abilities

AauBavovTagumrown Tic YEVIKES IKAVOTNTES TTOU TTPETTEI 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 d1apopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
TEXVOAOYIWV 070 QUOIKO 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
Epyacia g€ diemoTnuoviké mepiBdAiov
lMapaywyn véwv EpEUVNTIKWV IOEWV

Abilities:
Through successful completion of the course, the following skills are cultivated:

Autonomy in work

Selection of appropriate parameters/variables that define a Mechanical/Scientific/Technological problem
Formulation of Scientific/Technological problems in mathematical language

Selection of the computationally most efficient and reliable method of solution

Successful understanding and consolidation of the subjects of Engineering Il, Strength of Materials, and
Statics.

Combination of knowledge and skills: (a) for the analysis of a complex problem, or (b) for the selection of
appropriate means, methods, approaches, aiming to synthesize data for the design of a simple or complex
Engineering arrangement.

3. COURSE DESCRIPTION

1. General information about the course content, teaching method, and grading method.
Basic concepts and principles of Statics. Unit systems. Mathematical simulation of Statics problems. Vector
calculus reminders.
The concept of force. Generalized unit vector in Statics. Composition and resolution in two and three
dimensions.

2. Concept of moment of force about a point. Methods of calculating moment of force. Varignon's theorem.
Moment about an axis.

3. Equivalence and reduction of force and moment systems. Parallel force systems. Central axis.
Degrees of freedom. Constraints, supports, Free Body Diagram.
Equilibrium equations for solids.

4. Equilibrium in the plane and in space. Statically determinate and indeterminate equilibrium problems.
Distributed loads.

5. Static Moment. Centers of mass and geometric centroids of linear, planar, and solid bodies.

6. Moment of Inertia. Steiner's theorem. Rotation axis.

7. Formation and solution of simple truss structures. Methods for solving truss structures in the plane and in
the space. Investigation: Statical equilibrium. Slackness. Triangular truss structures.

8. Method of sections. Complex truss structures.

9. Beams, frames and arches. Differential equilibrium equations in Cartesian form.
Beams-internal effects. M, Q, N diagrams.

10. Solid structures. Other applications (frames, Gerber beams, curved structures).

11. Flexible cables. Discrete and distributed loads. Chain-like structures.

12. Friction. Basic principles. Coulomb friction.

13. Application of friction in machines. (Wedge, Screw, Belt)




4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: Physical Presence
lNpbowrtroue mpéowrtro, E€amoordoswg
EKTTAIOEUON K.ATT.

TEACHING MEDIA: Use Helios platform to Communicate with Students
. ché_q T.IjsE. O'TnAlﬁaOg(aAlla, omy Course schedule, Notes, Assignments
pyactplakly SKTAOEUT, GTTV SmkoVavia (assignment of HWs by the teacher through helios and

IE TOUG POITNTES
submission of through helios by students)
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT: Hours

lepiypapovral avaAuTiké o Tpo1ToG Kai uéBodor
di1daokaliag.

AiaAégers, Zepvapia, Epyaotnpiakr) Aoknon, Aoknon Lectures 13x3=39
lediou, MeAétn & avdiuon  BiBAioypagiag,

®povriaripio, [lpakrik (Tomobérnan), KAviki Home study 85

Aoknon, KaAirexviké Epyaortipio, AiadpaaoTikn Homework 20

O10aoKkalia, EKTaIOUTIKEG ETTIOKEWEIS, EKmTovnon
ueAéTNG (project), Zuyypagn epyacias / pyaciwy,

KaAAirexvikn énuioupyia, K.ATT.

Avaypdpovral ol Wpes HEAETNS TOU QoITNTH Yia KGO
uabnaoiakn 6pacTnpIdTNTa KaBws Kal O WPES un

KaBodnyoupevng UEAETNS WOTE O OUVOAIKOS POPTOS

epyaaiag o€ emimedo €€aunvou va avrioToIXEl oTa
standards rou ECTS

OVERALL: 144
STUDENT ASSESSMENT: Evaluation Language: Greek
Ieptypagn mg diadikaoiag agioAdynong (for Erasmus students: English)

MNwooa  AéioAdynong,  MéBodor  aéloAdynong,
Aiquopwriky 1) Suumepaouankn,  Aokiuacia Homework: 15%
lMoAamAng  EmAoyng, Epwrnoeig  Zovrouns
Amavrnong, Epwrrioeis Avarrruéng Aokipiwy, EmriAuon
lMpoBAnudarwv, Tpamrm) Epyacia, EkBeon /
Avagopd, TMpogopikn Eé&éraon, Anuéoia
lMapougiaon,  Epyacmpiakh  Epyacia,  KAivikn
Eééraon AaBevoug, KaAAirexvikni Epunveia, AAAn /
AMeg

Written Final Exam (problem solving): 85%

Avagépovral pnTa mpoodIopICLEVA KPITHPIA
aéloAbynang kai eav kai ou givar mpooBdoiua amréd
TOUC QOITNTEG.

5. TEXTBOOKS - BIBLIOGRAPHY

1. XapaAapmnog Mlewpylddng, ABavaoiog Ziong, ‘Mnxovikr tou Itepeol Zwpatog’, 3n‘Ekdoon/2023, ek86oeLg
Tootpag.

2. . Bap&ouAdakng kot A. MNavvakonouAog, ‘Texvik Mnxavikr I’, ek600eLg ZuppeTpia.

3. J.L. Meriam and L.G. Kraige, ‘Texvik} Mnxavikry’ (‘Engineering Mechanics — Statics’), og petadpaon, ek600eLg
douvrtac.

4. R.C. Hibbeler, ‘Texviki Mnxavikr — Ztatikny’ (‘Engineering Mechanics — Statics’), oe petadpaon, ek600eLg
dDouvrtag.

5. E.I. Mapkétog, ‘Texvikny Mnxaviky’, TOpog |, Ek600ELG ZUMNETPIa.

6. F.P. Beer and E.R. Johnston, ‘Ttatikr)’ (‘Vector Mechanics for Engineers’), og petadpaon, ek66oeLg T{LOAaL.




