COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1241 | SEMESTER | 3

COURSE TITLE | Strength of Materials

COURSE UNITS HOURS ECTS CREDITS

O€ TTEPITITWOT) TTOU 01 SIGAKTIKES ATTOVEUOVTQI OE OIQKPITA UEPN TOU UABRLATOSTT. X.
AaAééeis, Epyaatnpiakég AOKNoeIS K.ATT. Av ol SI0QKTIKEG QITOVEUOVTAI EvIQia yid TO
oUvoAo Tou pabnuarog avaypawretigeBoouadiaiegwpes O10aoKaAiagkaiToauvoAo
TwvV 810aKTIKWY povadwy / ECTS

Class presentation. Solution of example problems in the class 3 4

[Mpoobéate aeipég av xpeiaarei. H opyavwaon didaokaliag Kai ol
010aKTIKEG UEBODOI TTOU XPNOILOTTOIOUVTal TIEPIYPAPOVTal aVaAUTIKG aTo 4.

COURSE TYPE: | MANDATORY

[evikoU YmmoBaBpou, Eidikou YréBabpou, EidikétnTag

PREREQUISITE KNOWLEDGE: | Mechanics of the rigid body, Mechanics of Deformable Bodies,
Calculus, Vector Algebra

COURSE AND EXAMS LANGUAGE: | GREEK

COURSE OFFERED TO | YES (in English as reading course)
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1624

2. LEARNING OBJECTIVES

Learning Objectives
lepiypagpovral Ta uabnaoiakd amoreAéouara Tou uabrnuarog of GUYKEKPINEVES 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 atmoudwy 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

Knowledge:

In this course, students deepen the knowledge they have acquired in the course of Mechanics of Deformable
Bodies. The problems of skew bending, axial bending, shear bending, and shear of thin-walled cross-
sections are formulated and solved. Also, energy methods are introduced and formulated: the principle of
virtual works, the Castigliano theorems, and the reciprocity theorems of Betti and Maxwell. Finally, the
problem of buckling of bars is developed and the material failure criteria are presented. The course aims to
provide students with the basic methodology of analysis and design of Civil Engineering structures.

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

+ Calculate the distribution of normal and shear stresses within arbitrary —non-symmetric cross sections
of structural members (e.g., beams, columns, etc.) under pure or skew bending.

« Calculate neutral axis, as well as the core of the cross section

+ Estimate the shear flow of an arbitrary open or closed thin-walled cross-section

* Determine the elastic strain energy of a structural member due to combined axial-bending-torsional
loading.

» Determine displacements of linear elastic structural member using energy methods.

»  Calculate the buckling load of structural members for various boundary conditions.

» Estimate/guess potential points of failure in simple structural members using failure criteria.




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 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
lMapaywyn 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 Pure Bending in Built-up Beams (built-up cross sections) 3

2 Doubly symmetric beams with skew loads. Generalized 3
Theory of Pure Bending

3 Eccentric Axial Loading. Neutral Axis, Core of a cross 3
Section.

4 Eccentric Axial Loading. Neutral Axis, Core of a cross 3
Section.

5 Shear Stresses in Beams (Shear Stresses due to 3

Bending). Shear Flow.

6 Shear Stresses in beams of Thin-walled Cross Sections 3
(open and closed cross sections). Shear Center of Thin-
walled Open Sections

7 Beams under Combined Axial, Bending, Torsional 3
Loading

8 Introduction to Energy Methods in Structural Mechanics. 3
Strain Energy and Complementary Energy.

9 Energy Methods (Castiglianos’ Theorems, Reciprocal 3
Theorems)

10 Energy Methods (Principle of Virtual Work, Introduction 3
to the Force Method)

11 Buckling 3

12 Failure Criterial of Materials (Tresca, Misses, Mohr — 3
Coulomb.)

13 Failure Criterial of Materials (Tresca, Misses, Mohr — 3
Coulomb.)




TEACHING METHODS — STUDENT ASSESSMENT

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

TEACHING MEDIA: | Use Helios platform to Communicate with Students
XpnonT.I1.E.omAidackakia,omv | Course schedule, Notes, Assignments (assignment of
Epyaornpiaxi) Exmaidevan, omv Emkovwvia | L s by the teacher through helios and submission of
HETOUS POITTES through helios by students)

ACTIVITY IMPORTANCE
COURSE ARRANGEMENT: Hours

lepiypapovral avaAuTiké o Tpo1ToG Kai uéBodor
di1daokaliag.

ﬁagﬁs‘ag ZA;uAvg’rpla, lf'&pvaorrzﬁlam A%ngn, Aoknon | Lecture 13x5=39
diou, EAETN avaAuan  BiBAioypagpiag,
®povriaripio, [lpakrik (Tomobérnan), KAviki StUdy at (home) 65
Aoknon, Kalirexviké Epyaotipio, Aadpactikii | Homework 66
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: 170

STUDENT ASSESSMENT: [Evaluation Language: Greek
Ieptypagn mg Siadikaoiag agioAdynong (for Erasmus students in English, as reading course)

Nwooa  AéioAdynong,  MéBodor  aloAdynong,
Aiquoppwriky i Zuutepacuariki,  Aokiuaoia Homework: 10%
MoAamAng  EmAoyng, Epwrhoeic  2ovroung
Amavimong, Epwroeig Avamruéng Aokipiwv, Emiduon \Written Final Exam (problem solving): 90%
lMpoBAnudarwyv, [pamrm) Epyaocia, ‘Ek6eon /
Avagopd, lMpogopikn Eé&éraon, Anuéoia
lMapouaiaon,  Epyaotnpiakny  Epyacia,  KAvikn
Eééraon AoBevoug, KaAAitexvikny Epunveia, AAAn /
AMeg

Avagépovral pntd mpoadiopiouéva KpItripla
aéioAéynang kai eav kai ou givar mpooBdoiua arrod
TOUS QOITNTES.

5.

TEXTBOOKS - BIBLIOGRAPHY

--Mpotetvopevn BiBAoypagpia :

1. Texvikd Mnxavikr}, TOMOZ 2, |. BapdouAdkng, 1999

2. Mnxavikn Mapapopewaipwv Zwudtwy I, . Toapaceupog, 2022

3. Mnxaviki uAikwv, Philpot Timothy A., Thomas Jeffery S. (Zuyyp.) - ZaBBRdidng MNwpyog, XaunAobwpng
MNwpyog, Znong ABavaoiog (Emipy.), 2022




