ECTS

EYPQITAIKO XYITHMA META®OPAX AKAAHMAIKQN MONAAQN
XTHN EYPQITAIKH ENQXH

(A) Aiota pe Ta otoyeia TV padnpdatwv ota eAAViIKA

T'evikég mAnpo@opieg pabnparog:

TitAog [Tpoxwpnpevn Kwowkog
pabnparog: ESagopnyaviky | pabpparog:
IIotwTikeg 9 doprog epyaociag | 227
povadeg: (0peg):
Eninedo pabnparog: | Ilpomtoyako (| Metantoytako
Tonog pabnpartog: YHoxpe®Tiko O Em\oyr|g
Katnyopia Koppoob O KatevBovong O
pabnparog:
ESapnvo 2 Qpeg 4
01daokaliiag: Owaokaliag

epfdopadraing:

Avtikeipevo to0 pabnpartog (1IKavoTtnTeg MOV ANOKTOVTAL KAl AIOTEAEOPATA
pabnong):

E&etdlovrol KoTaoTUTIKA TPOGOUOLMULNTO Y10, TV aPOUNTIKY] TPOGOUOIMGCT) TG CUUTEPIPOPAS
TOV £6GPOVG. MELETMVTOL 1] EAUGTIKN-TEAELN TAAGTIKT GUUTEPLPOPE KOl 1] EAAGTO-TAUCTIKY|
ovumeplpopa pe kpdrovon. Tivetar oe Pdboc e€€taon tov tpocopoiduatog Cam Clay ue
TOANOTTAEG EQPOAPUOYES Y10, apYIAKA £0GpN. Ev cuveyeia, Yo tnv cuumepipopd QUU®V Kot
yorikov peretdvrat: (1) to mpocouoiopa Cap Yield Soil (Itasca 2008), (2) to tpomomomuévo
npocouoioua Drucker — Prager pe kpdtoven kot eproopd, (3) to mpocopoimpo Pastor at al.
Y0l AVOKVKALKT @OpTIon €60paV. T KOTAGTATIKA TPOGOUOIDUATE XPTOLULOTOL0VVTOL GE pia
GELPA OTUAVTIKOV TPOKTIKOV EQUPUOYDV KOl ETIAVETAL L0 EKTETAUEVT] GEIPE TPOPANLATOV.

IIpoanattoopeva:

ITAnpo@opieg yia to didaokovra:

Ovopatenomvopo: [Tavaywwtng NtakovAag
BabBpida: Avan\npwtg Kabnyntrg
I'papeio: Tprypa IoAtikwv Mnyavwwy, 105
Ty\. - email: 24214-74161, dakoulas@uth.gr
AN\ot 61ddaokovteg:




Ewdwkég mAnpogopieg pabnparog:

A/A
pBoopadag
OwWaokaliag

ITeprexyopeva too pabnparog

Qpeg

ITapaxkoAovbnon
S

Ilpostotpaoiag
EKTOG WPHOV
napaxkoAovbnong

Ewayoyi. Ewcayoyn oty Edagounyavikn. Iepapaticnh
GUUTEPLPOPA TOV AUUMSOVS £ddpovs. TTepapatikn
GUUTEPLPOPA TOL APYIALKOD £dAPOVS. E@appoyés aptBuntikng
mpocopoioong oy ['ewteyvikn Mnyavikn

2

2

Tacerc-Mapapopeaosc. Eicaywyn. Taoeig. Kokhog Mohr.
Taoeig og Tpelg dwotdoetg, oyéoelg Cauchy. [epiotpoen
aovav. Avorroionteg tdoswv. Epappoyéc. Ilapapoppdocels.
Kbvxhog Mohr. [Tepiotpopn a&dvav. Avorrointeg
nmapopopemcemv. Epappoyéc.

1" 6e1pd AcKNGE®V Y10 TO omiTL.

6+10

Elootui] — téAe10 TAOOTIKT copmeproopd. Eicaymyn.
Elaotikn) ovpmepipopd. Opro dwppong. Kpirhpio edptiong —
aro@optiong . [TAactikd Suvapkd Kot VOUOG TAAGTIKAG PONG.
Yyéom Taong — TOPOUOPPOONG. ATUNTIKEG TAAGTIKES
napopopemcels. Kprripio actoyiag. Kprripio Drucker-
Prager, Mohr-Coulomb «o1 Lade — Duncan. Epappoyég

Elacto-mhacTtiky copmeprpopd pe kpatoven. Ewcoyoyn.
Emodvela poptiong. Kpiripio optiong — amopoptiong.
Nopog kpdtuveng (LI6OTPOTIKY, KIVILLOTIKY, LIKTY,
epappoyég). [Miootikd duvapukd Kot vOLog TAUGTIKNG pOT|S.
Kpunpio gvotdbelog Drucker. Métpo mAaotikotnog.
Epappoyég pe tavvotéc. Epappoyés pe untpoa.
Ipocopoiopoe Lade. Ipocopoiope tomov CAP. Epappoyés.
Awappon| og apythkd edaen. Awppon o€ apLULOdT €36

2" 6g1pd AGKNGEDV Y1 TO GTiTL.

12+10

Elaoto-thactiko mpocopoiopa Cam Clay. Eicaymyn om
Ocopia Kpiown Katdotaong yia apyilovs. Kotaotartikod
npocopoiopo Cam-Clay. [TAaoTikég 0yKOUETPIKES
TOPALOPPDSELG KOt KpaTuven. Emedveia dappors.
Empdvelo mhootikod duvaptkod. Nopog kpdtovong. Zyxéon
Taong — Tapapdpewong. Tpla&ovikr OAlyM Vo cuvONKeg
oTpAYYIoNS (ATPOPOPTIOTN KOL VIEPGTEPEOTOMUEVT|
apyog). Tpragovikn OAlyM vd cuvonkeg mapepmodlopevng
oTPAyYIoNG (ATPOPOPTIOTY KOl VIEPCTEPEOTOUEVT APYILOG)
3" 6e1pd AcKNGEDV Y1 TO oTiTL.

12+20

Ozmpio KpicUNG KATAGTAGNS — APYLAIKA £0G.OT.
Ecayoyn oy Bempia kpioyung katdotaong. [lepapotikn
emPePaimon g kpioung katdotacng. Kpirfipilo actoyiog
Mohr-Coulomb. I'papun kpiciung katdotoong Kot
aotpdyyiot avioyn. ['poppn kpicyung katdotoong Kot
vrepmieon. Méyiot avtoyn. Tdomn kot S1oeTaATIKOTNTO.
E&iomoeig épyov. Eapuoyés.

4" 6e1pd AGKNGE®V Y10 TO GTiTL

12+10

Egappoyés tov npocopordparog Cam-Clay os
aprOpunTikég avarvoers. [Ipocopoinon tpa&ovikmv




doxipdv. Kotaokevn enydpotog ent opyiikod GTPOUITOG
KoL 6TEPEOTOINGN. ALNOTOAN KUAVIPIKNG KOTAOTNTOG
TPEGGIOUETPOV. ApOUNTIKN TpocOopoimon TG
otofepomoinomg tov mhpyov g Iilag

Ipocopoiopa kpaTvvépevov dagoug (Cap Yield Soil).
E&Gptnon g dvokopyiog omd Ty EVIATIKY KATACTAC.
Empdveieg drapponic. [Mhaotikn topoapdpewon Aoy
amokAivovoag tdong. ITAacTikn Tapapdpemon Ady®
ovunieong. Kpurfpio actoyiag. Awactarticotnta. Epappoyég
— Z10d10KT KATOGKEDT] KOl TATP®GCT GPAYLLOTOG

5" 6e1pd AcKNGEDV Y10 TO GmiTL.

6+10

Tpomomompévo tposopoiope Drucker-Prager pe eproopd
Ecayoyn. Emedveieg dtapponc. Empdveln mhaotikod
duvapkod. Kpdrovon. Epmuopdc. Eeappoyéc: Aywydg
QUGIKOD 0EPTOV dEPYOUEVOG O EVEPYO PIYUAL

6" 6e1pd AcKiGEDV Y10 TO GmiTL.

6+10

10

[ewpopoatiky copmepreopd Aupov vrd avoKVKAIKN
06pTIoN. ZopndKveoon ENphg GULULOL VIO AVOKVKALKY
@OpTIoN. AVATTLEN VITEPTIEONC KOPESUEVIG GLLLLOV VIO
avakvKALKY eoptTion. Pevotomoinor. Avakvkiikig
TOPALOPPOCUOTNTOL

11

IIpooopoicmon avoKVKAIKNAG cVUTEPLPOPAS Gppov. Ocswpio
Kpiowng Katdotaong yuo dppovs. Koataototikod
npocopoiopa. IMAaotikd duvapkd, voprot pong, Kot
SOGTAATIKOTNTA. ZTPAYYICUEVT] GUUTEPIPOPE. GULLLOV.
Aotphyylotn cuumepipopd dppov - Yrepmicon nopwv —
Aotpayyiot avtoyn. [Ipocopoinon epyactnplokmv
SoKIudV.

12

Eg@appoyéc mpocoporopdtov Gupov og aplOpuntikég
UVOADGELS

ZEIGKN 0VOAVOT] ALEVIKOD TO1YOV OvTIoTNPIEEMG
ZEIGKT avOAVOT| PPAYLLOTOG

Aoctoyio Oepghion

Emnpoobeteg @peg yra:

Otpa

efetaosig

ESetaoeig IIpostowpaoia yua

Exnawdevtikn
EMioKEYD

3 16

IIpotewvopevn BipAoypagia:

1. Ipoyxopnuévn Edagounyavikn, I1. Ntarxodrag, 2006
2. Wood, D. M. (1990) Soil Behavior and Critical State Mechanics, Cambridge

University Press.

Other literature
3. Wood, D. M. (2004), Geotechnical Modelling, Spon Press, Oxfordshire, UK
4. Budhu, M., (2000), Soil Mechanics and Foundations, Wiley.
5. Das, B. (1997), Advanced Soil Mechanics, Taylor and Francis.




M¢B0odog 618aokaliag (emAéSTe ka1 mepypayTe eQOoOV KpiveETAL ATIAPAITH TO -
Bapotnta):

[Tapadooeig

70%
AwaleéCerg O
ITpoPoAeg O
Epyaotmpua

5%

Aoxr)oelg

25%
Emokewelg oe (|
EYKATAOTUOELG
AN\ (rmeprypdwre): O
ZYNOAO 100%
M¢0080o¢ alrohoynong (emAédre)- Papotyra:

Toarra % Ipogopika | %

Aoxnoelg Katd 1)
diapxela tov eSaprjvoo 0% O
O¢pa egapnvoo O O
Evuapeon mpoodog O O
E€etaoeig eCaprnvoo 100% O
ANA1 (meprypayre): O O




(B) Course information in English

General course information:

Course title: Advanced Soil Course code:

Mechanics
Credits: 9 Work load 227

(hours):

Course level: Undergraduate O Graduate
Course type: Mandatory (| Selective
Course category: Basic (| Orientation 0
Semester: |2 | Hours per week: |4

Course objectives (capabilities pursued and learning results):

Constitutive models for the numerical simulation of soils are studied. First, the elastic-
perfectly plastic behaviour and subsequently the elasto-plastic behaviour with
hardening are considered. The formulation of the constitutive model Cam Clay is
examined in depth, considering several applications. For the numerical simulation of
the behaviour of sands and gravels, the following models are studied: (1) Hardening
Soil model by Schanz and Vermeer (2) Extended Drucker-Prager model with creep
and (3) the model by Pastor at al. for the cyclic loading. The constitutive models are
used in a series of important practical applications and several series of problems are
solved.

Prerequisites:

Instructor’s data:

Name: Panos Dakoulas

Level: Associate Professor

Office: Civil Engineering, 105

Tel. - email: 24214-74161, dakoulas@uth.gr
Other tutors:




Specific course information:

Week No.

Course contents

Hours

Course
attendance

Preparation

Introduction. Experimental stress-strain behavior of granular
soils. Experimental stress-strain behavior of clayey soils.
Application of numerical simulation to Geotechnical
Engineering. Soil Mechanics applications in Civil Engineering
projects.

2

Stress and strain. Stress, Mohr circle. Stress in three
dimensions (Cauchy relationhip). Rotation of coordinate
system. Invariants. Strain, Mohr circle. Rotation of strain
coordinate system, strain invariants. Applications.

1 homework set.

6+10

Elastic—perfectly plastic model. Elastic behavior. Yield
surface. Loading/unloading criterion. Plastic potential surface
and low rule. Stress-strain relationship. Failure criteria.
Failure criteria in Drucker-Prager model, Mohr-Coulomb
model and Lade-Duncan model. Applications.

Elastoplastic model with hardening. Loading surface.
Loading/unloading criterion. Hardening law (isotropic,
kinematic, mixed, applications). Plastic potential surface and
low rule. Stability criterion. Plastic modulus. Applications
using tensors. Applications using matrices. Constitutive model
by Lade. Cap models. Applications. Yielding in clayey soils.
Yielding in sands.

2* homework set.

12+10

Elasto-plastic model Cam Clay. Critical state theory for
clays. Constitutive model Cam Clay. Plastic volumetric strain
and hardening. Yield surface. Plastic potential surface.
Hardening law. Stress-strain relationship. Triaxial
compression under drained conditions (NC and OC clay).
Triaxial compression under undrained conditions (NC and OC

clay).
3" homework set.

12+20

Critical state theory — clayey soils. Experimental
verification of the critical state theory. Failure criterion by
Mohr-Coulomb. Critical state line and undrained shear
strength. Critical state line and excess pore water pressure.
Maximum strength. Stress and dilation. Work equation.
Applications.

4" homework set.

12+10

Applications of the Cam Clay model in numerical
simulations. Simulation of triaxial tests. Embankment
construction on clay layer and consolidation. Expansion of the
cylindrical cavity in pressuremeter test. Numerical simulation
of the tower of Pizza stabilization.

Hardening Soil constitutive model (Schanz & Vermeer).
Dependance of stiffness on stress state. Yield surface. Plastic
strain due to deviator stress. Plastic strain due to compression.

6+10




Failure criterion. Dilation. Application: Staged construction of
embankment and reservoir impoundment.
5" homework set.

Modified Drucker — Prager model including creep. 4
Introduction. Yield surface. Plastic potential surface.
Hardening law. Creep behavior. Applications: Natural gas
pipeline through seismic fault.
6" homework set.

6+10

10

Experimental behavior of sand under cyclic behavior. 4
Densification of dry sand during cyclic loading. Excess pore
pressure development in sand during cyclic loading.

Liquefaction. Cyclic mobility.

11

Constitutive modeling of the cyclic behavior of sand. 4
Critical state theory for sand. Constitutive model by Pastor at
al. Yielding surface, plastic potential surface, flow rule and
dilation. Drained behavior. Undrained behavior, excess pore
water pressure, undrained shear strength. Simulation of
laboratory experiments.

12

Aplication of constitutive models for sand in numerical 2
simulations. Seismic analysis of a quay retaining wall.
Seismic analysis of embankment dams. Failure of a footing
foundation.

Additional hours for:

Class project

Examinations

Preparation for
examinations

Educational visit

3

16

Suggested literature:

Other literature
8. Wood, D. M. (2004), Geotechnical Modelling, Spon Press, Oxfordshire, UK
9. Budhu, M., (2000), Soil Mechanics and Foundations, Wiley.
10. Das, B. (1997), Advanced Soil Mechanics, Taylor and Francis.

6. Advanced Soil Mechanics, P. Dakoulas, 2006 (distributed, in Greek)
7. Wood, D. M. (1990) Soil Behavior and Critical State Mechanics, Cambridge
University Press.

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

Teaching

70%

Seminars

O




Demonstrations O
Laboratory 5%
Exercises
25%

Visits at facilities O
Other (describe): [l
Total 100%
Evaluation method (select)- weight:

written % Oral %
Homework

0% O
Class project O O
Interim examination O O
Final examinations 100% O
Other (describe): O O




