COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL

CIVIL ENGINEERING

DEPARTMENT

EDUCATION LEVEL

Undergraduate

COURSE CODE

1240 | SEMESTER

| 2

COURSE TITLE

Mechanics of Deformable Bodies

COURSE UNITS
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

HOURS

ECTS CREDITS

Class presentation. Solution of example problems in the class 3

[MpoobéoTe oeipég av xpelaarei. H opyavwon didackaliag kai ol
OI0QKTIKES [1E60O0I TTOU XPNTILOTTOIOUVTAI TTEQIYPAPOVTAI AVAAUTIKA OTO 4.

COURSE TYPE:

levikou YmroBdBpou, Eidikou YéBabpou, Eidikétnrag

MANDATORY

PREREQUISITE KNOWLEDGE:

Mechanics of Rigid Bodies
Calculus, Vector Algebra

COURSE AND EXAMS LANGUAGE:

GREEK

COURSE OFFERED TO| YES (in English)
ERASMUS STUDENTS:
COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1623

2. LEARNING OBJECTIVES

Learning Objectives

lMepiypdeovral Ta uabnaoiakd ammoreAéouara Tou HabnuaTrog ol GUYKEKPIUEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV OI QOITNTEG UETA TNV ETTITUXT OAOKARPWON ToU Labnuarog.
2upBouleureite o lNMapdptnua A
o [lepiypagn Tou Emimédou Twv Mabnoiakwy AmmoteAeaudrwy yia kGOe éva kUkAo atmoudwv aUuewva e lNAaioio MMpoodviwy rou
Eupwrraikou Xwpou Avwrartng Ekmraideuong
o [lepiypagikoi Acikteg ETrimédwy 6, 7 & 8 rou Eupwrraikou lMAaigiou MNMpoodviwy Aig Biou Mabnaong kai Mapdptnua B
o [lepiAnmTik6g Odnyos auyypaens Mabnoiakwy AmmoteAsoudTwv

Knowledge:

The course is the student's first contact with the concepts of Deformable Solids/Bodies. Physical quantities
such as stresses and strains, constitutive equations, elastic constants are covered. Topics such as
equilibrium, kinematics of deformations, displacement and strain compatibility, linear elastic analysis of
beams are developed. Bending, shear, torsion and combined loading problems are analyzed with technical
theories of linear elasticity (strength theories).

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

* Calculate the stress state (normal and shear stresses) at every point within a symmetric cross-section of
a structural member when loaded with axial and/or bending and/or shear and/or torsional loads.

« Estimate principal stresses and maximum shear stresses as well as the planes applied

* Calculate the deflection shape/line in simple beam structures due to flexural loading, and invoke
compatibility conditions to analyze simple indeterminate structures.




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

Abilities:
By successfully attending the course, the ability to:
* Perform tasks autonomously

* Select of appropriate physical parameters/variables that define a physical/scientific/technological problem
» Formulate a physical/scientific/technological problem in mathematical language

» Combine knowledge and skills: (a) for the analysis of a complex problem, or (b) for the selection of
appropriate means, methods, approaches, approximations, in order to synthesize data for the design of a
simple or complex structure.

3. COURSE DESCRIPTION

#Week Description Hours

1 Definition of stress. Stress vector. Stress tensor. 3

5 Stresses on inclined planes during axial loading of an 3
elastic rod.

3 Strains. Axial deformations. Thermal strains 3

4 Constitutive rglations (?f isotropic materials in 1D. 3
Hook’s Law, Poisson Ratio

5 Axial loading of elastic and elastoplastic beam:s. 3

Loading-unloading. Permanent stresses and strains.

Shear stress and shear strain. Shear Modulus. Strain
tensor. Bulk Modulus. Generalized Hooke’s Law.

Stress Transformation. Plane stress. Normal and shear
7 stresses. Principal Stresses and directions. Mohr Circle. 3
Equations of Equilibrium.
Strains, rotations, Strain Transformation. Principle

Strains. Strain rosettes. Compatibility Equations
Torsion of cylindrical beams (circular cross sections)
Elastic and Elastoplastic behavior (Loading- unloading).
Pure Bending of elastic beams with symmetric cross
10 section. Stresses, strains, curvature. Moments of Inertia 3
of cross sections.
11-12 Pure Bending of beams with symmetric cross section
from elastoplastic material (loading-unloading)

13 Deflections of Beams. 3




TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS:
lNpéowrroue mpéowrro, E§amoardosws
EKTTAIOEUON K.ATT.

Physical Presence

TEACHING MEDIA:
XprionT.I1.E.otnAidaokadia, otnv
Epyaotnpiaky Ekmaideuan, atnv Emikoivwvia
E TOUS POITNTES

COURSE ARRANGEMENT:

lepiypdagpovral avaAuTika o Tpo1ToS Kai uéBodol
di1daokaliag.

ACTIVITY

Use Helios platform to Communicate with Students
Course schedule, Notes, Assignments

(assignment of HWs by the teacher through Helios and
submission of through Helios by students)

IMPORTANCE
Hours

AaAééeis, Zeuivapia, Epyaotnpiakn Aoknon, Aoknon
lMediou, MeAétn & avdiuon  BiBAioypagiag,
®povriaripio, [lpakrikh (Tomobérnan), KAviki
Aoknon, KaMitexviké Epyaortipio, AiadpadTikn
O10aoKkalia, EKTaIOEUTIKEG ETTIOKEWEIS, EKmovnon
ueAéTng (project), Zuyypagn epyaciag / pyaciwy,
KaAAirexvikn énuioupyia, K.ATT.

Avaypdgovral ol WPES UEAETNS TOU QOITNTH YIa KABE
uabnaoiakh 6pacTnpIdTNTa KaBws Kal o WPES un
KaBodnyoupevng UEAETNS WOTE O OUVOAIKOS POPTOS
epyaaiag o€ emiTedo €€aunvou va avrioToIXEl oTa
standards tou ECTS

Lecture

13x5=39

Study at (home)

65

Homework

66

OVERALL:

170

STUDENT ASSESSMENT:
lepiypaen ¢ diadikaagiag aloAdynong

MNwooa  AéioAdynong,  MéBodoi  aéloAdynong,
Alquoppwrtiky Zuumepacarnikn),  Aokiuaoia
lMoAamAng  EmAoyng, Epwrnhoeic  2ovrouns
Amavrnong, Epwrrioeis Avarrruéng Aokipiwy, EmriAuon
lMpoBAnudarwv, Tpamri Epyaocia, EkBeon /
Avagopd, Tpogpopikn Eééraon, Anuéoia
lMapougiaon,  Epyacmpiakh  Epyacia,  KAivikn
Eééraon AaBevoug, KaAAirexvikni Epunveia, AAAn /
AMeg

Avagépovral pnTa mpoodIopICLEVA KPITHPIA
aéloAdynang kai eav kai mou givar mpooBdaaiua armro
TOUS QOITNTEG.

Evaluation Language: Greek
(for Erasmus students: English)

Homework: 10%

Laboratory: %

Work Preparation/Presentation: %

Written Final Exam (problem solving): 90%

TEXTBOOKS - BIBLIOGRAPHY

--Mpotetvouevn BiBAoypagia :

1. Mnxavikr) uAikwv, Philpot Timothy A., Thomas Jeffery S. (Zuyyp.) - Zappaidng I'., XaunAobwpng I.,

Znong A. (Emiy.)

oakwn

Na nepaitépw euBabuvon:

Mnxavikr Mapapopwoipwy ZwudTtwyv |, Toapyaoeupog I.
Mnxaviki Twv YAIKwv, 8n ‘Ekdoaon, Beer F. - Johnston R. - DeWolf J. Mazurek D.
AvTtoxn YAIKwv kal Aouikwv ZToixEiwy, 2n €kdoon, MNMamapixog EupuTridng- Xapahautrdkng NikéAaog
Texvikry Mnxavikr}, TOMOZ 2, BapdouAdkng lwavvng
Avtoxn YAikwv, BouBouvng Mavayiwtng

7. J. M. Gere, Mechanics of Materials, McGraw Hill
8. Roy R. Craig Jr., Mechanics of Materials, 2nd edition, John Wiley & Sons, 1999.

9. E. Popov, Engineering Mechanics of Solids, Prentice Hall, 1990.

-Juvaen eMoTNOVIKA TEPIOIKA:




