COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1222 | SEMESTER IE

COURSE TITLE | SOIL-STRUCTURE INTERACTION

COURSE UNITS HOURS ECTS CREDITS

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

lMpoobéoTe aeipég av xpeiaarei. H opyavwon didaokaliag Kai o1
OI0QKTIKES [1E60O0I TTOU XPNTILOTTOIOUVTAI TTEQIYPAPOVTAI AVAAUTIKA OTO 4.

COURSE TYPE:

levikoU YmroBa6pou, Eidikou YréBabpou, EidikéTnTag

MANDATORY FOR THE GEOTECHNICAL ENGINEERING
DIRECTION, ELECTIVE FOR THE OTHER DIRECTIONS

Basic knowledge in the following Areas (Courses): Soil Mechanics
I, Soil Mechanics Il, Foundation Engineering and Matrix Structural
Analysis

COURSE AND EXAMS LANGUAGE: | Greek

PREREQUISITE KNOWLEDGE:

COURSE OFFERED TO | NO
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | MaBnua: AAMnAetTidpaon Eddgouc-Kataokeunc | helios
(ntua.qgr)

2. LEARNING OBJECTIVES

Learning Objectives

lepiypapovral Ta pabnaiakd amoreAéouara Tou uabruaTog Of CUYKEKPIUEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV 01 QOITNTEG UETA TNV ETTITUXT OAOKARPWON TOU Labnuarog.
SupBouAcureite o lMNMapdptnua A
o [lepiypagn Tou Emimédou Twv Mabnoiakwy AmmoteAeaudrwy yia kGOe éva kUkAo atmoudwv oUuewva e lNAaioio Mpoodviwy rou
Eupwrraikou Xwpou Avwrartng Ekmraideuong
o [lepiypagikoi Acikteg ETrirédwy 6, 7 & 8 rou Eupwrraikou lMAaigiou MNMpoodviwy Aig Biou Mabnaong kai Mapdptnua B
o [lepiAnmTik6g Odnyos auyypaens Mabnoiakwy AmmoteAsoudrwv

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

1. Know the role of Soil-structure interaction (SSI) on the performance of civil engineering structures, and its
influence on the foundation design.

Realize the capabilities of numerical modelling as a design Tool in solving SSI problems.

Understand the necessity of characterizing the role of SSI for the safe design of earthquake resistant
structures

Develop and use simple numerical models, and

5. Analysing real case studies with the use of dedicated PC codes.




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

Decision making
Working autonomously
Project design and management
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How Soil-Structure Interaction affect the design of civil engineering structures (e.g. high rise building,
bridges, underground structures etc.) and the design of their foundation. Examples from real projects.

Determination of the stiffness matrix for soil-structure interaction systems (shallow and embedded
footings, caisson foundations).

Methods for calculating the stiffness matrix:

Rigorous Analysis: The theory of elasticity.

Numerical Analysis: The finite element method.

Simplified physically motivated analysis.

Characteristic solution in the form of closed analytical expressions for the foundation stiffness matrix,
accounting for soil layering, inhomogeneity, foundation shape and embedment effects.

Numerical Analysis with the use of the F.E code PLAXIS.

Analysis of a laterally loaded single-span frame structure with and without considering soil-structure,
interaction effects.

Examples from large-scale projects: Analysis of the foundations of the Rion-Antirion Bridge.

Seismic Soil-Foundation-Superstructure Interaction Analysis.

Failure mechanisms of shallow and embedded foundations subjected to combined axial and lateral
loading.

The meaning of progressive failure in bearing capacity problems.

Non-linear Soil-Foundation-Superstructure Interaction Analysis.

Numerical Analysis with the use of the F.E code PLAXIS.

The concepts of generalized factor of safety and secant (effective) foundation stiffness matrix.
Extending the N2 method to account for SSI effects.
Application to case studies with the use of the FE code PLAXIS.

Determination of the stiffness matrix for piles in elastic soil.
Laterally loaded flexible and rigid piles.
Non-linear horizontal soil reaction on piles: The concept of p-y curves.

Group of piles under lateral and axial loading.
Pile-to-pile interaction and group efficiency: Static and dynamic loading.

Kinematic and Inertial response of piles
Method of analysis.

Group effects.

Examples, Case histories.

The collapse of Fukae bridge in Kobe 1995 earthquake.
The leaning Tower of Pisa.




TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: e In class lectures, Solving of examples and applications in

[Npéowrmope mpéowro, E§amooréoews class, Discussion of case studies.
EKTTAIOEUON K.ATT.

TEACHING MEDIA: |» Blackboard presentations, Power Point Slide

XprionT.11.E.omAidaokahia, onv Projection, Calculations in PC using spreadsheets
e and dedicated software of analysis (e.g. Matlab,
E TOUS QOITNTES
PLAXIS).

e Tutorials for use of dedicated PC software.

e Tutorials for use of numerical modelling software for
geotechnical design purposes, Solving of examples
with the use of specialized computer codes and

spreadsheets.
COURSE ARRANGEMENT: ACTIVITY IMPORTANCE
lepiypdagpovral avaAuTika o Tpo1ToS Kai uéBodol
o10aokaliag.

AiaAégeis, Zepivapia, Epyaotnpiakr) Aoknon, Acknon Lectures (13 x 4 hours). 52
lediou, MeAétn & avdaiuon  BiBAioypaegiag,
®povriaripio, [lpaktiky (Tomobétnan), KAviki
Aoknan, KalAitexviké Epyaaornpio, AiadpadcTikni Coursework (4 x4 hours)' 16
o16aokalia, EKTaIOEUTIKES ETTIOKEWEIS, EKmTévnon -
ueAéme (project), Suyypagn epyaciac / epyaciiv, Personal  study during the 58
KaAAitexvikn dnuioupyia, K.ATT. semester.
Avaypdpovial ol Wpes peAétne Tou goimm yia kage | Preparation for the final exam. 24
pabnoiakn opaoctnpIdTnTa Kabws Kal Ol WPES N
KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS POPTOS
epyaciag o€ emimedo e€aunvou va avrioToiXEl aTa
standards rou ECTS

20voAo MaBniuarog: 150

STUDENT ASSESSMENT: . . Mo

Mepiypagi mg Siadikaaiag agioAdynane 1. Final written exam: 60%
rAiooa  AgoAéynons, — MéGodor  agioAdynors, 2. Assignments (projects, reports): 40%
Alquopowrtiky Zuumepaoarnikn,  Aokiuaoia . . . .
MoAMamAric  Emidoyrc, Epwriceic  Soviounc 3. Problems - Applications: 10% x Final written exam

Amavrnong, Epwrrioeis Avarrruéng Aokipiwy, EmriAuon
lMpoBAnudarwv, Tpamri Epyaocia, EkBeon /
Avagopd, lpogpopikn Eééraon, Anuéoia
lMapougiaon,  Epyacmpiakh  Epyacia,  KAivikn
Eééraon AoBevoug, KaAAirexvikny Epunveia, AAAn /
AMeg

Avagépovral pnTa mpoodIopICLEVA KPITHPIA
aéloAdynang kai eav kai mou givar mpoofaaiua arro
TOUS QOITNTEG.

o
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