ECTS

EYPQITAIKO XYSTHMA META®OPAX AKAAHMAIKQN MONAAQN
>THN EYPQITAIKH ENQZH

(A) Aiota pe ta otoyeia TV padnudrev ota eAAnviKda

I'evikég mAnpo@opieg pabnparog:

TIT)\PQ . E}\C[O"HKI] Km§11<0g . AO1000
padnparog: Evotafeia pabnparog:
IIotwTikeg doprog epyaociag
' 5 . 136

povadeg: (0peg):
Emine6o pabnparog: | Ipomtoytako Metantoytako O
Tonog pabyparog: YHoypemTiko (| Emoyng
K ' '

arnyopla. Kopiob 0 KatevBovong X
pabnparog:
ESapnvo %o Qpeg 4
Owaoxkaliag: o01daokaiiag

epfdopadraing:

Avtikeipevo to0 pabdnpatog (IKavoTTeg IOV AIIOKTOVTAL KAl AIMMOTENEOPATA
pabnong):

Meéow tov pabdnpatog avtod ot TeEAEOPOLTOl OIOLOAOTEG AIIOKTOLV OAEg Tig
AIIOITOVPEVEG  YVOOELG €Il TG YPAPpIKNg Oswpilag oOtatiki)g eAdOTIKI|g
evotdlelag TOV KATAOKEL®OV, He ERPAOT OTOLS YPAPHIKOLS opelg, o omoieg
arotehovv to vroPabpo yia my mepattépe epPadovvorn ot poviepva Bewpia
TOV OLaKAAOMOE®V KAt TN [ YPAPPKIG evotabelag, TOOOV OTATIKIG OO0V Kat
dvvapikr|g.

IIpoanattovpeva:

Mabnpatwa L, 11, 11T
Texvikr) Mnyavwn I, 11, 11T
Zratx) I, 11, 111

ITAnpo@opieg yia to Sidaokovta:

Ovopatenomvopo: Anpnytpng Zo@lavornovAog
BabBpida: Avamnpwtg Kabnyntg
I'pageio: 114A

Ty\. - email: 24210 74145 - dimsof@civ.uth.gr
AM\ot 61ddaokovteg: -



mailto:dimsof@civ.uth.gr

Ewdwkeg mA\npogopieg pabnparog:

A/A
pdopadag
Owaokaliag

Ilepieyopeva tov padnparog

Qpeg

ITapaxkoAovOnong | IIpoetowpaociag

EKTOG WPHOV

napaxkoAovfnong

Ewayoyr ot Ipappwrn Oeswpia Elaotikrg Evotabeag.
EAlaotikog Avytlopog - Mopgég Avyiopot, Kataotpopixog xat
oovn)Ong Avywopdg, evotabrig, aotabrig kat  oodétepr
woopporia, o Aoylopog og npoAnpa aotabeiag.

6

Kaprtikog Avyiopog evboypappov papdwnv. Fevikd - Baoikeg
napadoyxés, ITapadoyr) orjpavong Xxéon pomng KAapyng -
KapmoAomtag, Awagopiki) e§iowon Aoyopod (doxog oo
eykdapola @opton kat asovikr) OAiyn, dokog vmo alovikn)
OAiyn), Avoelg Owapopkav elowoemv, Xyxéon Bélovg -
@optiov, Afovikog epelkvopog, Emppor) g alovikrg
@optiong, O Moylopog og mpofAnpa OTHGV.

H emppor] tov oovoplakav oovinkov. Tevika, PaBoot pe
oovnfelg ovvirkeg ompng - mapadeiypata, Afovikda
OABopevn paPdog emi eAAOTIKOV OTPIE®V - KAVOVIKEG
pop@ég Avytopod, Aokrioeig kat napadetypata, H pabnparkn
Bewpnon Tov ypappwkod npoPAnpartog evotabetag, o Aoylopog
a¢ mpoPAnpa wotipev Sturm-Liouville, Kpttr)pto evotabetag
- OpiCovoa evotdbeiag, ZovOnkn opbBoywvikotntag
OLVAPTOERDV.

Avylopdg amov  @opéav. Ymootddopa Gerber pepka
MaKT@pévo, opboywmvikd TAaiolo amd  O0vo  péAn,
ITpooeyyotikég pebodot (evepyeraxry pébodog Timoshenko,
evepyelakr] péfodog tov ovLVOAWKOL dvvapikod, pédodog
Rayleigh-Ritz, pébodog Galerkin), opBoywvikd ovppetpiko
maitolo  amd  tpla  péAn, un  opboyevika mAaiow,
IMapadetypata xat aokroelg, H pébdodog tov Aoyiopod tev
petapolev - napadetypard.

ZOyxpovn afovikr Kot Kapmtiki) évraot). levikd, vmootoAopa
DIIOKEIPEVO Of eyKAPOWd POPTION, 1 apxl] g emainAiag,
Bepehiadelg porég KapyWng, LOPIEPLPOPA DIIOCTOADUATOV HE
atéleleg (apyikl] KapmoAOTTa, ekkevtpn @option), H emppor)
g apykng kapyng, Hapadelypara kat aoknoets.

H emppory g Oeppoxpaociag. — Zdyxpovn — emppor)
Beppokpaoiag kat afovikrg @optiong, Ilapadetypara xat
QOKI)OELG el TG ANG OA@V TV mponyodpevav foopddav.

H pébodog axkapypiag pe ovyxpovn Eemppor] aSoVIK®V
dovapeav. 'evikd, Oepelwderg oxéoetg, Opboyaviko miaioto
pe apetadetong kopPouvg, opboywvikod mAaiclo pe petdbdeor),
Ioomevpo  TPy@VIKO — TAdOlopa  (COPHETPIKOG KOt
AVTICOPPETPIKOG ADYIOHOG).

Aoxrjoeig kat mapadetypata emt g VAng g 71 fdopddag.

Aoxrjoeig kat mapadetypata emt g VAng g 71 fdopddag.




A/A . . \ A/A Boopadag
pdopadag ITeprexyopeva too pabnparog Qpeg .
. O1daokaiiag
Owaokaliag

ZTIPemTKOG KOl OTPENTOKAPITIKOG  ADYIOHOG  aSOVIKA
OABopeveov  pdPdwv. Tevika, Opowopopern (St. Venant)
oTPEY, AVOPOIOPOPQPI OTPEYI] — OLVOPLAKEG OLVONKeG -

10 evépyela mapapdp@eeong Aoy otpéyng, ZTPenTKOg ADYLopog 4 6
- otabepd otpePA@ONG, ZTPENTOKANUITIKOS ADYIOROG (KEVTPO
otpo@rg, Olatopég pe évav dafova ovpperpiag, Svvapikn)
EVEPYELA AOY® ODYXPOVIG OTPEWNG KAt KAPWING).

11 Tapadetypata kat aokroetg eri g VANg g 10ms Bdopddag. 4 6
Ewoayeyr otg Paowkés apyég g pn YPAppikig Oewmpiag
ehaotikrg evotabelag. Apopot oopporiag, kpiowa onpeld,
akapiaiog Avylopog, evotdfela KAl QOLPITOTIKY] evotdbeld,

12 , . , , , 4 6
evepyelaxd Bemprjpata, SiakAad®oelg Kat OLVOAKO SOVAHIKO,
napadetypata xat oodytnor). Ipotewvopevn BipAoypagia yia
MEPAITEP® PENETT).

13 IMapadetypa povoPadptov cvotrpatog pe Siakpitd Kpiotpa 4 6
onpeta.

14 Enava\nrrikég aokr)oetg, 4 6

Enuipooleteg mpeg yra:
O¢cpa ESetdosig IIpoctowpaocia yia | Exkmaideotikn
efetaosig EMOKEYT)
- 3 15 -
IIpotewvopevn Biphoypagia:

1. A.N. Kovovadng : I'papuikny Oswpia EAaotixig Evorabeiag - 3'éx6oor), Exdooelg Zopemv, ABrjva1997.

2. Z.P.Pazant, L. Cedolin : Stability of Structures, Elastic, Inelastic and Damage Theories, Oxford University
Press, NY, 1991.

3. J. Chajes : Principles of Structural Stability Theory, Prentice-Hall, Englewood Cliffs, NJ,1974.

4. St. P. Timoshenko, J. M. Gere : Theory of Elastic Stability, McGraw-Hill, NY, 1961.




M¢e0060g 618aokaliag (emAeSTe kar weprypayte epOoOV KpiveTal ATapaiTyTo -

Bapotnta):
[Mapadooetg 40%
AtaNé€etg 5%
[TpoPolég 5%
Epyaotpia oo | %
Aoknoelg 50%
Emokéwpeig oe oo %
EYKATAOTUOELG
AN\ (meprypawre): O
...................................... %
2YNOAO 100%
M¢e00dog aflohoynong (emAélre)- Bapotnta:

Toarta % Ilpopopika | %
Aokr)oelg Katd 1) 10
duapkewa tov e€aprjvoo | U
O¢pa e€aprvoo O (
Evéuapeon mpoodog O a
E€etdoerg e€aprjvoo 80
AN\ (reprypawre): 10

[Tapovoieg kat evepyog
OLPPETOXN




(B) Course information in English

General course information:

Course title: Metal Structures III | Course code: CE09-504

Credits: 6 Work l?ad 136
(hours):

Course level: Undergraduate Graduate O

Course type: Mandatory O Selective

Course category: Basic (| Orientation

Semester: Ot Hours per A
week:

Course objectives (capabilities pursued and learning results):

Through this course all the required knowledge concerning the linearized static
stability of structures is gained, with emphasis given on linear structures,
which is the basis for further studies on the modern static as well as dynamic
nonlinear stability and bifurcation theory.

Prerequisites:

Statics I, I, III

Mathematics I, 11, 111
Engineering Mechanics I, II, III

Instructor’s data:

Name:

Dimitrios Sophianopoulos

Level: Associate Professor

Office: 114A

Tel. - email: +30 24210 74145 - dimsof@civ.uth.er
Other tutors: -



mailto:dimsof@civ.uth.gr

Specific course information:

Week No.

Course contents

Hours

Course
attendance

Preparation

Introduction to the Linear Theory of Elastic Stability. Elastic
Buckling - buckling mode, mild and violent buckling, stable,
unstable and neutral equilibrium, buckling as an instability
problem.

Flexural buckling of linear bars. General issues - basic
assumptions, Sign convention, Moment - curvature relation,
Buckling differential equation (beam under transverse loading
and axial compression, beam under axial compression),
Solutions of the buckling D.E., Load - displacement relation,
Axial tension, Effect of axial loading, Buckling as an
eigenvalue problem.

Effect of boundary conditions. General issues, Beams with
ordinary supports - examples, Elastically supported axially
compressed beam, buckling eigenmodes and mode shapes.
Worked examples and exercises. The linear stability problem
and its mathematical perspective, buckling as a Sturm-
Liouville eigenvalue problem, Stability criterion - stability
determinant, Orthogonality condition.

Buckling of simple structural elements. Gerber column
partially fixed, orthogonal two-bar frame, Approximate
methods (energy methods of Timoshenko and total potential
energy, Rayleigh-Ritz method, Galerkin method), orthogonal
symmetric three-bar frame, non orthogonal frames. Examples
and exercises. The method of calculus of variations.

Simultaneous axial and bending action. General issues,
column under transverse loading, superposition principle,
fundamental bending moments, behavior of a column with
imperfections (initial curvature, loading eccentricity), Effect of
initial bending, Worked examples and exercises.

The effect of temperature. Simultaneous effect of temperature
change and axial loading, Examples and exercises on the
material taught during all previous weeks.

The generalized stiffness method. General issues,
Fundamental relations, Orthogonal frame (sway and non-
sway), triangular equally sided frame (symmetric and
asymmetric buckling).

Exercises and worked examples on the material taught during
the 7th week.

Exercises and worked examples on the material taught during
the 7thweek.

10

Torsional and lateral-torsional buckling of axially compressed
beams. General issues, uniform (St. Venant) torsion,
Nonuniform torsion - boundary conditions, Strain energy due
to torsion, Torsional buckling - warping constant), Lateral -
Torsional buckling (centre of twist, cross-sections with a single
symmetry axis, potential energy due to combined bending
and torsion)




Hours
Week No. Course contents Course Preparation
attendance

11 Exercises and worked examples on the material taught during 4 6
the 10th week.
Introduction to the principles of nonlinear theory of elastic
stability. Equilibrium paths, critical points, energy theorems,

12 stability and asymptotic stability, total potential and 4 6
bifurcations, worked examples and discussion. Suggested
further reading.
Example of a single degree of freedom system with distinct

13 o . 4 6
critical points.

14 Review examples and exercises. 4 6

Additional hours for:
Class project Examinations Preparation for Educational visit
examinations
- 3 15 -

Suggested literature:

1. A.N. Kounadis : Linear Theory of Elastic Stability - 2nd edition, Symeon Publishing, Athens1997.
2. Z.P.Pazant, L. Cedolin : Stability of Structures, Elastic, Inelastic and Damage Theories, Oxford University

Press, NY, 1991.
3. J. Chajes : Principles of Structural Stability Theory, Prentice-Hall, Englewood Cliffs, NJ,1974.
4. St. P. Timoshenko, J. M. Gere : Theory of Elastic Stability, McGraw-Hill, NY, 1961.
Teaching method (select and describe if necessary - weight):
Teaching 40%
Seminars 5%
Demonstrations 5%
Laboratory O
.......... %
Exercises 50%
Visits at facilities O
.......... %
Other (describe): O
...................................... %
Total 100%




Evaluation method (select)- weight:

written % Oral %
Homework O 10
Class project O O
Interim examination O O
Final examinations 80 O
Other (describe): O 10

Active class participation




