ECTS

EYPQITAIKO XYESTHMA META®OPAX AKAAHMAIKQN MONAAQN
XTHN EYPQITAIKH ENQXH

(A) Aioto pe To oTOLYELC TOV podnudtov oto eAhnvird

Fevinéc tinoodopies padnoros:

Tithog AMnhemidoaon Kmowog
nadnuaros: eddpoug- nadnuaros:
HOTAOREVDV
IMwototinég 5 Pogrog egyooiog | 121
novades: (moeg):
Eninedo podiuoarog: | IMoomruyland x Metastuylond O
Tuvmog padnuaroc: Y moyoemtind O Emhoyng O
Ko yogia Kopuot (| KatetOuvong
nodnuoros: X
EEdunvo 9 Qoeg
owaoxarioc: OLdaoxahiog 4
efoouadiaiog:

AvTzelnevo Tov nadnuotog (IZAvVOTNTES TOV ATOATOVINL X0 ATOTEAEGUATA
uddnong):

Katavonon twv pnyoviopov avamtuEng Tov meofAnudtov ahiniemidoaong
edAPOVC HOTACHEVDV. ZVVTOUY ETTAVAA Y ROL ELGOYWYT] OF alyoQIOHOUGS U
YOOUUXTG AVAALONG, O ®QLTNOLAL %o ETLPAVELES Boaong rou o€
ratootoTtirolg vopous. EEowelmwon pe mapadeiypata Bepeldoemv,
OVTLOTNOIEEMV 1AL VTTOYEIWV £QYWV.

Iooomorrovueva:

Teyvin) Mnyaveen I, IT & 1T - Edadpounyoavixn I & 11
Oepehmoes & Avtiotniteg Texvirmv ‘Egywv
Ymoloyiotnt) Femteyvinny Mnyovixn

Zrotwwi) LI, 1T - Omhopévo Znvpddepa

ITAnoodogies yia T0 dLdGGHOVTN:

Ovoporenmvuno: Aupidog Kmpodpouog
BaOuida: Kabnyntig

T'oageio: 218

TnA. — Site: 24210-74143, ecomo@civ.uth.gr
Alhor Drddorovres:

Ewdwéc minoodogiss nodinaroc:



A/A
poonddag
OLdaoxahiog

IIegieyopeva Tov nadnuorog

Qoeg

HogaxohotOnons | [Moosronaciog

EXTOG WEMV

T0Q0x0AoVONONG

[Togovoioon arlyoiBumy emthuong un-yQouuxmy
ovotnuatwv (MéBodolr Newton Rampson,
OVTLXOTAOTOONG)

4

ZUvtoun avadooui] oTig adunTnéc peBodoug
(TETEQAUOUEVQL OTOLYEIOL ROl TEETEQOOUEVES
OLadpoEg)

AmAoTOMNTIXTY TQOCEYYLON ATTORQLONG E0APOUS e
YOO A RO 1] — YQOUUX A EAOTIQLOL, TTALQOOOYEC,
oL 1AL XMDEOL EPaQUOYNG (EPaQuOYT OTNV
TeQImTmOoN emdaAveELan®V OEUEMDOEMV ).

Koutiowa Boavong, xortiola exdNAmong mhaotinmy
TOQOUOQPMOEWMV, RATACTATLXOL VOUOL
OVUTTEQLPOQAGS, TEAELOL HOLL HQOUTUVOUEVY],
€AOOTOTTAOLOTIXT) CVUTTEQLDOQA.

[Tpoodrogopds pnTeOmv duoxapypiog otoryelmv,
VIEQUNTOMOV duonappiog TQofAuatog,
dLaviopaTog yevirng ¢pooTLong.

Avaymyi Tov ouveyolg YOOUIXOU 1 U1 YOOUIAKOU
€AOOTOTTAOLOTLXOU TTQOPANUATOG 08 CVOTNUOL
YOOUMUHRDOV EELODOEMV.

[Tpooopoimon twv dpdoewv (Pogtia Pagunrog,
OELOUKAL, OQYLXTG EVTOUTLXTG RATAOTOONG).
AwanQLtomoinom meoPANuaTog, ayés
TQOCOUOIMONG TWV CUOTATIXMV GTOLYEIWV
HOTOOREVDV..

MeBodohoyia mQootyyLong mQOoPANUATMV.
OcepeMmOeLg aQyES dLORQLTOTOIMONG RAL
TQOCOUOIMONG YOQAXTNQLOTIRDV TROPANUATWY
oMNAeTidpaong 0APOVS-RATAOHEVDV.

AmhomomTinég moQadoyég nal TQOVTOOETELS
YEWUETQIOG %O HOQTIONG YLOL TNV TQOTEYYLON)
ToLodLdoTATOVY TEOPANUAT®Y 0 ®ABEOTOG
emimedNg TOQANOQPWONS 1) AEOVO-OUUUETOLOG.
[Mopadoyég mpooopoimong amdroLons dAPoug,
oToLYElMV RATOOREVNG, LETOPANTOTNTAS 0QIWV RO
daotdoewv, TEoAnNudtov pe molamhéc Gpdaoelg
AATAOKEVTG.

10

Edoaopoyn tov agyov g ariniemidoaong otig
Pabiég BepeMmoeLg pe TOoCAAOVG 0TV TTEQITTMON)
a&ovinng popTions. MéBodol mpoadiogLopol
QITO%QLONG LEUOVOUEVOU TTOLOOAAOV ROl OPADALG
TAOOAAWV.

11

Edoaopoyn tov agyov g aAlniemidoaong otig
Babiég BepeMmoelg pe ToocaAoVg 0T TEQLTTTMON




ooLLovTIag poTions. MéBodolL mEoadLoQLoHoU
QITO%QLONG LEUOVOUEVOU TTOLOOAAOV ROl OPADALG
TUOOAAWV.

12

[Tp00dL0QLoUOG VITEQUNTEMOV dVoHRAAPIOG
BepeMmong pe mooodAovg vITtd CVVOVAOUEVT
$ooTion. [Toc00Td CUPPOAS TNG EMPAVELARTG
Oepemong nal TV TOOCAAWDYV.

13

Edoaopoyn tov agyov g arAlnienidoaong oto
oy edLaoUO TOlY MWV AVTLOTNOIENG. ZVY%QLOT) UE
uef6dOVg 0QLAXTC LOOQQOTIALG.

14

Edoopoyn tov agyov g arAlnienidoaong oto
oY edLaAoUO VITOYEIWY £QYMV OVTLOTNOLENG. ZUY®QLON
pe uefdO0VE 0QLOXTS LOOQQOTAC.

Emnpo00etes mpeg yuo:

E&etrdoeg Igostolpacic yio
eEeraoeig

Exmtondevtian
emioneyn

2 15




IMootervopevn Prployoadio:

Bathe, K.J. and Wilson, E.L. (1976). Numerical Methods in Finite Element Analysis.
Prentice-Hall, Englewood Cliffs, NJ.

Chen, W.F. (1982). Plasticity in Reinforced Concrete. McGraw-Hill Book Co., New
York, N.Y., 474 pp.

Chen, W.F, & Baladi,G.Y. (1986). Soil Plasticity - Theory and Implementation.
Elsevier Science Publishing Company, Inc. NY.

Desai, C.S. and Abel, F.J. (1972). Introduction to the Finite Element Method. A
Numerical Method for Engineering Analysis. Van Nostrand Reinhold Company -
N.Y.

Desai, C.S. (1977). Soil-Structure Interaction and Simulation Problems. In Finite
Element in Geomechanics, ed. Gudehus G., John Wiley & Sons, pp. 209-250.

Desai, C.S. & Christian, J.T. (1977). Numerical Methods in Geotechnical Engineering.

NAFEMS (1992). Introduction to nonlinear finite element analysis. Glasgow:
NAFEMS (edited by E. Hinton).

Oden, J.T. (1972). Finite Elements of Continua. McGraw-Hill Co., N.Y.
Owen, D.R.J. & Hinton, E., (1980). Finite Elements in Plasticity: Theory and Practice.

Salencon, J. (1974). Théorie de la Plasticité pour les Applications a la Mécanique des
Sols. Edit. Eyrolles, Paris.

Schofield, A.N. & Wroth, C.P. (1968). Critical-State Soil Mechanics. McGraw-Hill
Book Co., London.

Smith, I. M. & Griffiths, D. V. (1988). Programming the finite element method. 2nd
edition, New York, John Wiley & sons Ltd.

Zienkiewicz, O.C., (1977). The Finite Element Method. 3rd Edition, McGraw-Hill Book
Co.,New York.

Kopodoopog, Atp. (2012) Ocuciidoeis - Avtiotnoibels: ootaxij toogooia. -
aotbuntixés uéfodor, ISBN 978-960-478-506-3, exdooeig KhewddoOpog,
AOnva.

Kopodoopog, M.A. (2009). Yrodoyiotixn ewteyvinny Myyavixn —
Aldniemidoaon Eddpovs-Kataoxevav. Exdooeig KhelddoBpog, AdBnva.




Mé£0000g d10aorarios (emAé€Te xal TEQUYQAYTE ePOTOV XQIVETAL ATOQALTHTO -
faguinta):

[Mogaddoeig X 50%
AlahEEELG X 10%
ITooPohég X 10%
Eopyoothowa o %
Aonnoelg X 30%
Emoxéyels oe o %
EYROTAOTAOELS
Al (meeuyedyTe): I %
ZYNOAO 100%
Mé£00d0og aEohoynong (emiéére) - fogunro:

lToantd % Iloogooixd | %
Aonnoeig notd
oudexrela Tov eEaunvou O O
O¢po eEapvov X 50 O
Evdidpeon mpdodog O O
EEetdoeis eEapnvou X 50 O
AM (eoryodyte): O O




(B) Course information in English

General course information:

Course title: Soil-structure Course code:

interaction
Credits: 4 Work load 121

(hours):

Course level: Undergraduate x Graduate O
Course type: Mandatory O Selective O
Course category: Basic O Orientation O
Semester: |9 | Hours per week: [ 4

Course objectives (capabilities pursued and learning results):

Comprehension of the mechanism involved in soil structure interaction problems. Short
revision and introduction to algorithms of non linear analysis, to failure criteria and
surfaces and to constitutive laws. Familiarization with examples of foundations,
retaining structures and infrastructures.

Prerequisites:

Mechanics I, II

Soil Mechanics I & 11

Foundations & Retaining Structures
Computational Geotechnical Engineering
Structural Analysis I, II, 11T

Reinforced Concrete Behavior & Design

Instructor’s data:

Name: Emilios Comodromos

Level: Professor

Office: 218

Tel. — Site: +30 24210 74143, ecomo.users.uth.gr
Other tutors:




Specific course information:

Week No.

Course contents

Hours

Course attendance | Preparation

Algorithms for solving non-linear systems
(Newton-Rampson, substitution method).

Short review of numerical methods (finite element,
finite difference).

Simplified approach of soil response with linear
and non linear springs, admissions, limits and
application domains (application in shallow
foundations).

Failure criteria, flow rules, constitutive laws,
perfect plasticity and plasticity with hardening.

Definition of element stiffness matrix, assembly of
global stiffness matrix, global force vector.

From linear or linear elasticity to a system of linear
equations.

Simulation of actions (gravity loads, seismic action,
initial stress condition). Discretisation, principles of
simulating constitutive elements of a structure.
Simplified and complex constitutive models,
(concrete, steel, adhesion between steel-concrete).
Response of cracked element under monotonic,
repeated and reverse loading.

Methodology of a problem approach. Principles of
discretisation, and simulation of representative soil-
structure cases.

Geometrical and loading assumptions in
approaching 3D problems with plane strain or
axisymmetric conditions. Multistage simulation
process of a problem with variable domain and
boundaries.

10

Application of interaction principles in case of deep
foundations under axial loading. Evaluation
methods of single pile and pile group response.

11

Application of interaction principles in case of deep
foundations under horizontal loading. Evaluation
methods of single pile and pile group response.

12

Definition of global stiffness matrix of a pile group
foundation under combined loading. Proportion of
raft and piles contribution.




13 Application of interaction principles in case of the 4
design of concrete walls. Comparison with limit
equilibrium methods.

14 Application of interaction principles in case of the 4

design of underground retaining structures.
Comparison with limit equilibrium methods.

Additional hours for:

Class project Examinations Preparation for Educational visit
examinations
2 15




Suggested literature:
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York, N.Y., 474 pp.
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Science Publishing Company, Inc. NY.
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Owen, D.R.J. & Hinton, E., (1980). Finite Elements in Plasticity: Theory and Practice.

Salencon, J. (1974). Théorie de la Plasticité pour les Applications a la Mécanique des
Sols. Edit. Eyrolles, Paris.

Schofield, A.N. & Wroth, C.P. (1968). Critical-State Soil Mechanics. McGraw-Hill
Book Co., London.

Smith, I. M. & Griffiths, D. V. (1988). Programming the finite element method. 2nd
edition, New York, John Wiley & sons Ltd.

Zienkiewicz, O.C., (1977). The Finite Element Method. 3rd Edition, McGraw-Hill Book
Co.,New York.




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

Teaching X 50%
Seminars X 10%
Demonstrations X 10%
Laboratory I %
Exercises X 30%
Visits at facilities N %
Other (describe): o | %
Total 100%
Evaluation method (select) - weight:

written % Oral %
Homework

O O
Class project X 50 (]
Interim examination O O
Final examinations X 50 O
Other (describe): O O

10




