ECTS

EYPQITAIKO XYSTHMA META®OPAX AKAAHMAIKQON MONAAQN
>THN EYPQITAIKH ENQZH

(A) Aiota pe ta otowyeia @V padnudrmv ota eAA\nvikda

I'evikég mAnpo@opieg pabnparog:

TitAog IZTATIKH III Kwodikog
pabnparog: pabnparog:
ITotwtikeg 5 Doptog epyaoiag | 132
povadeg: (®peg):
Emine6o pabnpatog: | Ilpomrtoytako Metantoytako 0
Tonog pabnparog: YHoype®Tiko Emoyng O
Katnyopia Koppoob KatevBovong O
pabnparog:
ESapnvo 60 Qpeg 4
Owaoxkaliag: o01daokaiiag

epfdopadraing:

Avtikeipevo 100 pabnpartog (IKavoTtTeg MOV ANOKTOVTAL KAl AIOTEAEOpatTa
pabnong):

Avukeipevo tou padrnpatog eivatr n epappoyr) g MeBodou tng Apeong
Axapyiag owmv avadluon paPfdeteov @opéwv. Ta tov Aoyo auto
Hop@®VOVIAl Td HUNIPOA AdKPAIOV Opdosmv KAl AKPAI®OV HETATOTOE®V
KaOwg KAl ta PNIpoa HETAOXNHPATIONOU T®V oTtoXeiwv. Xin ouvexela
Hoppmvovial ta pntpwa akapyiag otoxeiou Siktuwpatog (oe duo kat
1pelg Olaotdoelg), ortowxeiou mAaiwciou (oe dUo kat tpelg draotaoeslg) Kat
OTOIXEIOU €0XAPAG OE TOTIKO KAl KAB0AKO ouotnpa afovev. AkoAdoubei 1)
HOPP®OT TOV PUNIPO®V ETKOUPBIOV POPTIOV, ETIKOUB1OV PeTatorniosnv Kat
OAKOU UNIpwou axkapyiag tou @opea. TEAog, eloayoviat ot ouvOrkeg
otpP1ng Kat urtodoyifovial ol ETKOPP1EG PETATOITIOEIG TOU POPEA KAl Ol
akpaieg dpaoelg 1wV oroxeiwv. Medetovial emiong otowxeia pe petaPAnt)
6tatopr). To pdaBnua oAloxkAnpwverat pe ) peAewn g pebodou ng
OTATIKI|G OUPITUKVOONG Kat g pebodou 1oV urto@opemv.

ArntoteAsopa tou pabrjpatog eivat 1 e€o1kei®onN TV @ortntwv pe t MebBodo
g Apeong Akapyiag, pia yevikr pebodo, n oroia Xprolpornoleitat aro
O0Aa oxedov 1a mpoypdppata avaluong paBdntdv eopenv.

Ma v emtuxr) e§etaon oto pabnpa anatteital 1 UMOXPEDTIKY] EKITOVION
eCapnviaiou B¢parog.

IIpoanattovopeva:

o Xrtatknl




o Xratkn Il

ITAnpogopieg yia 1o didaokovra:

Ovopatenomvopo: OMNvpnia ITavayovAn
BabBpida: Emx. Kabnynrpua

I'pageio:

Th\. - email: 24210-74146, olpanag@uth.gr
AM\ot 61ddaokovteg: -




Ewdwkeg mA\npogopieg pabnparog:

A/A
pdopadag
Owaokaliag

Ilepieyopeva tov padnpartog

Qpeg

ITapaxkoAovOnong

Ilpostotpaoiag
EKTOG WPV
napaxkoAovlnong

Ewoaywyrn ot pébodo g dapeong axapyiag.
Mntpwa peraoynpatiopoo.

2

H Mebodog g Apeong Axapyiag yia To
erinedo dikrvopa. Mntpwo axkpaiov dpdoemv
KAl AKPAlMV PETATONIOE®V OTOLXELOD EMIEdOD
diktoopatog. Mntpwo axapyiag ototyeiov
emnedov  SIKTLOHPATOG OTO  TOMIKO KAt
KaBoAKo ovotpa avagopds.

2

Mntpwa emxopPiov Opdocemv - emKOpPlov
HPETAKIVIOEDV OIKTO®HUATOG OTO eMirnedo, OAKO
pntpwo axkapyiag tov gopéa. ITpoodiopiopog
TOV  dYVOOT®V EMKOPPLOV  HETAKIVI|OEDY,
avtidpdoe®V KAl akpainv dpdoemv.

Epappoyny 1mg Mebodov g Apeong
Axapyilag yia Tov 0HmoAoylopod  emmnedov
diktompatog pe AoSég otnpidet.

H Mébodog tng ‘Apeong Axapyiag ywa To
errinedo mAaioto. Mntpwo axpaiov dpdoswv
KAl AKPAi®V PETATOMIOE®V OTOYeloOL emmedov
mhawotov.  Mntpwo  akapyilag —ototyeiov
emnedov MAAolov OTo TOmKO KAt KAaBoAko
oLOTNPA AVAPOPUS,.

Mntpoa emxoppPiov Opdoemv - emKOpPlov
PETAKVIOe®V  emimedov  MAAolov,  OAKO
pntpwo akapyiag too gopéa. ITpoodiopiopog
TOV  dyVOOT®V EIKOPPLOV  HETAKIVI|OEDY,
avTdPAaoce®V KAl AKPALmV OPUCEMV.

Egappoyr) g MebBodoo g  Apeong
Axkapyiag yia ToOv OIOAOYIOHO  EImiredov
m\atotov PE  KATavepnpeva poptiaq,
Oeppoxpactaxr) petaPoAr} KAt LIOXWPIOELS
otpiSemv.

Mntpwo akapyiag otoryelov SOKOL OTO X®PO.
[Tapaywyn T®V pNTpO®V aKapyiag oTotyeiov
OIKTO®HATOG OTO YWPO KAl OTOLXELOD €0XAPAS.




Mntpwo petaocxnpatiopod ototyeiov Hoxov
OTO XWPO.

Eowtepikeg ehevbepmoelg oe emineda miaioa.
MeBodog twv covdvaopevav KOpPov.

10

Tpononowmpéva pnTp®a akapyiag.
Tponmonmompéva pnrpoa  akapyiag — xdat
e0nTEPIKEG eAevbepwoetg.

11

Egappoyrn tmg peddodov te@v ovvdvaopévev
KOPP®V KAt T@V TPOHOHOUHEVAOV HNTPO®DV
AKapWiag yla Tov DIOAOYIOPO @QOpE®V HE
€0MTEPIKEG eEAeOepOETG.

12

ZTATKI]  OLHIIOKV®OT).  Alepebvnon eV
delKT®OV akapyiag evog vbepoTotyeiov.

13

Ztoweto petaPAntrg Swatopng: AxpiPeig kat
IIPOCEYYOTIKOL DIIOAOYIOHOL TV PNTPRA®DV TOD
ototyeiov.

14

Mebodog twv vnogopiwv. Epappoyn g
1pefo00v o emrirtedo mAaioto.

Enmuipooleteg wpeg yra:

Otpa

efetaosig

ESetaoeig IIpoetowpaocia yia | Exkmaidevtikn

ENIOKEWYT)

20

3 25

IIpotewvopevn PrpAoypagia:

I. Katowadéeing, M. Nepat{axn, Mabnpata Ztatkng III. Zoyypoveg
Mebodot Avalvong Popeav, exdooeirg E.M.IT., Abryva, 1996

M. INanadpaxdakng, Mabrjparta Ztatikrg III. Zoyyxpoveg Mébodot
Avalvong Qopémv, exdooerg E.MLIT., ABrva, 1996

M¢e0000g 618aokaliag (emAéSTe kat TeprypaywTe QOOOV KpiveTAl ATApPAITHTO -

Bapotnta):

[Mapadooeig 50%
AwaleCerg O

ITpoPoAég O

Epyaotmpua O




Aoxroelg 50%
Emoxéyetg oe O

EYKATAOTAUOELG

AN\ (meprypawre): O

ZYNOAO .............. —

M¢e00dog aflohoynong (emAélre)- Bapotnta:

Lparta % Ipogopika | %
Aoxr)oelg Katd tn
duapkewa tov e€aprjvoo | O L
O¢pa e€apnvoo 30% O
Evoiapeon) pdodog O O
E€etaoeig eSaprjvoo 70% O
ANA1 (meprypayre): O O




(B) Course information in English

General course information:

Course title: Structural Course code:

Analysis 111
Credits: 5 Work load 132

(hours):

Course level: Undergraduate Graduate [
Course type: Mandatory Selective O
Course category: Basic Orientation O
Semester: | | Hours per week: |

Course objectives (capabilities pursued and learning results):

The objective is the study of the Direct Stiffness Method for the analysis
of frame structures. For that, the lectures concern the determination of
transformation matrices, and nodal displacements and nodal forces
matrices of elements. In the sequel the stiffness matrices of different
types of elements are formulated in the local and global coordinate
systems. The formulation of nodal loads and nodal displacements
matrices of the structure together with the formulation of the total
stiffness matrix of the structure follows. Finally the boundary
conditions are applied and the nodal displacements of the structure are
calculated. The Static Condensation Method and the Substructures
Method are also included.

The result is the familiarization of the students with the Direct Stiffness
Method which is used by many structural analysis programs.

Prerequisites:

e Structural Analysis I
e Structural Analysis II

Instructor’s data:

Name: O. Panagouli

Level: Assistant Professor

Office:

Tel. - email: 24210-74146 olpanag@uth.gr
Other tutors: -




Specific course information:

Week No.

Course contents

Hours

Course
attendance

Preparation

Introduction to the Direct Stiffness Method.
Transformation matrices.

4

The Direct Stiffness Method for the 2D-truss
element. Formulation of stiffness matrix of the
element in the local and global coordinate
systems.

4

Formulation of nodal loads and nodal
displacements matrices of a 2D-truss structure.
Formulation of the total stiffness matrix of the
structure. Calculation of nodal displacements.

Application of the direct stiffness method for
the analysis of a plane truss with supports of
arbitrary orientation.

The Direct Stiffness Method for the 2D-beam
element. Formulation of stiffness matrix of the
element in the local and global coordinate
systems.

Formulation of nodal loads and nodal
displacements matrices of a plane frame
structure. Formulation of the total stiffness
matrix of the structure. Calculation of nodal
displacements reactions.

The Direct Stiffness Method for the analysis of
a plane frame structure with distributed
loading, including temperature effects and
support displacements.

3D-beam element. Formulation of the stiffness
and transformation matrices of the element.
Formulation of the stiffness matrices for 3D-
truss elements and for grillage elements.

Internal hinges in plane frames.

10

Modified stiffness matrices.

11

E@appoyr) g pefodov tov oovdvaopévav
KOPP@V KAt T@V TPOIOIOUPIEVOV PNTPDDV
AKAaPWidg yid TOV DIIOAOYIOHO QPOPEDV HE




E0MTEPLKEG eEAeDDEPMOELS.

12 Static Condensation. i1 2
13 Elements with variable cross sections. 4 2
14 Substructuring. Application in plane frames. 4 2

Additional hours for:

Class project

Examinations

Preparation for

examinations

Educational visit

Suggested literature:

Athens, 1996

o [. Katsikadelis, M. Neratzaki, Structural Analysis with Modern Methods,
N.T.U.A., Athens, 1996
e M. Papadrakakis, Structural Analysis with Modern Methods, N.T.U.A.,

Teaching method (select and describe if necessary - weight):

Teaching 50%
Seminars O
Demonstrations O
Laboratory O
Exercises 50%
Visits at facilities O
Other (describe): O
Total 100%
Evaluation method (select)- weight:

written % Oral %
Homework

O O




Class project 30% O
Interim examination O O
Final examinations 70% O
Other (describe): O O




