ECTS

EYPQITAIKO XYESTHMA META®OPAX AKAAHMAIKQN MONAAQN
XTHN EYPQITAIKH ENQXH

(A) Aioto pe To oTOLYELC TOV podnudtov oto eAhnvird

Fevinéc tinoodopies padnnoros:

Tithog Zhoayyes & Kmowog

rodnuorog: Ynoyeia ‘Egya nodnuorog:

IMwototinég 5 Pogrog egyooiog | 121

novades: (meg):

Eninedo podiuarog: | I[Moomruyianodx Metastuylond O

Tuvmog padnuaroc: Y moyoemtind X Emhoyng O

Ko yogia Kopuot (| KatetOuvong

nodnuoros: X

EEdunvo Qoeg

odaoxahiog: 10° OLdaoxahiog 4
efoouadiaiog:

AvTzeinevo Tov nadnuotog (IZAvOTNTES TOV ATOATOVINL X0 ATOTEAEGUATA
uddnong):

Katavonon agyav oxediaopot onodyywv. Eloaywyn otig 0Qyés mgooopotmong
OAMNAETUOQOONG E0APOVS-KATAOKREVDV. ATOTIUNOT YEMTEY VXDV CUVONROV KL
eMAOYT) TOQAPETOWV O eALOOUOV. [TooraTAUQRTIHOG OYEOATUOS ONOAYYWV UE
¥ON 0N YEOTEYVIROV LeBOdWV. Avalvon xot oxedaouds onedyywv e xonon
oQLOuNTIH®V HeBOdWV.

Iooomorrovueva:

Edapounyoviun I & 11

Oepehmoeis & Avtiotniteg Texyvirov ‘Egywv
Booayounyovini

Ymoloyiotnt) Femteyviny Mnyovixn

ITAnoodogies yio T0 d1dAGHOVTN:

Ovoporenmvuno: Aupidog Kmpodpopog
BaOuida: Kabnyntig

T'oageio: 218

TnA. —site: 24210-74143, ecomo.users.uth.gr
Alhor Drddorovres:




Ewdwéc minoodogiss nodinaroc:

A/A
poonddoag
OLdaoxahiog

IIegieyopeva Tov nadnuorog

Qosg

HogaxohotOnons | [Mposronaciog

EXTOS WEMV

T0Qax0AoVON oG

TUmoL onedyywv, meQLyQadn nefoddmv noTaoREVTG
og €dadovg naL PEaymOELs OYNUOTIOLOVS

ATOTIIN 0T ETURQATOVODV YEMAOYLRDV KO
YEMTEYVIROV CVVONRDV. ATAULTOVUEVES ETUTOTTOV
METONOELS Rl QOALUES ROOMS HOL EQYAOTNOLANEG
OONLUES VLA TOV TTQOGILOQLOUO TWV TTOLQAUETOWY
TQOCOUOMONG TWV CUOTATIRMOV VARDV, ROOMS RO
™G TOoTmoAOY(ag TOV TOPANuaTOG.

[TpoodLoLopdg 0ROV evTaTIROU TTEdIOU.
AvVOopevOUeEVO HVNUATIRO ROl EVTATIRO TTEDIO TTOV
emdEéQeL 1 exoradi), Loveg TAOOTIROTONONG RO
mofoloyia.

Evotdbeia onodyywv. Tvmmnég poodéc aotdderac.
Kapumiheg amonolong megipdhiovoag foayxondlog
OUVAQTIOEL TOV BHHOTOG AL TOV EVQOVG EXOROAPTC.
Foappuxt| EL0oTIRT %O ELAOTOTAALOTIX

TQOOEYYLON.

Kapmiheg eA0OTOTAAOTIANG OTTOXRQLONG
neglpailovoag Poayoudlag ovvaQToeL Tov
Puatog ratl Tov e0QOVE EXORAPTC KOL TV UETQWV
TQOEVIOYVONG KoL ALEONS VITOOTHOLENG.

[Teorypadn) pétomwv dueons vTooTHOLENS oL
TEOEVIOYVONG. AL0pOQOTOINOT WG TROG TNV
gUROAO TOTTOOETNONG, TOV ATALTOVUEVO YQOVO
MEQLUTG RO TTAT|QOVG EVEQYOTTOINONG KL TNV
owovouxrt empaguvon.

[TooraTaE®TIROG TEOCOLOQLOMAG LETQWV GUEONC
VIOOTNEENG OV WVO pE ®ABLEQWUEVO CLOTIHOTOL
vemteyvirng tagivounong (Eapuoyn e pedodov
Beniawski).

[ToorataenTrdg TEOGOLOQLOMOS HETQWY dueEONS
VIOOTNELENG OV WVO pE ®ABLEQWUEVO CLOTIUOTOL
vemteyvirng tagvounong (Egapuoyn e nedodov
Q).

EEdotnomn g emmhoyig tmv pétomwv dueong
VIOOTNELENG oL TS aAlnhouyiag VAOTO(NONG TOUg
a7to ) pebodoroyia RATAOREVT|S.

10

IMopdderypo TEORATAQRTIHOU OYESLAOUOD
onoayyag. [1poodLoQLoudg TOQANETQWY AVTOYTG
%O TAQOLOQPWOLUOTNTAS, EGAQUOYT] CUOTNUATWY
YEMTEYVIRNG TAELVOUNONG, EAEYYOC ETAQUELAS UE
%0101 TOV RAUTVADV GOQTIOV-ATOTOVIONG.




11

Edoopoyn agbuntnomv nebddmv oto oyediaoud 4
onedyywv. Avodogd oTLg ATAOVOTEVTIREG
TQOOEYYIOELS aQLOUNTIXTG vAAVONG.

12

Xonon ™g nefOdoV TWV TETEQATUEVIOV OTOLYELWV 4
YLOL TV QOGO UOLMWOT) TG RATAOKEVTG TMV
0NEdyywv mg ToAVOTAILOROD TQOPANUOTOS e
peTofANTA 0QLaL nOL OLOOTATELS HOL OVVATOTNTA
EVEQYOTO(NONG 1AL ALTEVEQYOTONONG UETQWV

AUEONS VITOOTNELENC.

13

Avvortotnta petafoins e dvorappiog Tmv 4
oVOTOTIXMOV oToLKElmV naTd Ta dLdpooa oTddLaL.
AMAenidooon megPailovtog edddovug pe Ta
otoyelo AUeons VITOOTNOLENG 1oL TEMKNG
emévovong. ITpooopoimon, avédivon, mhaiolo
emMAVOEMV Rl OUVOVAOUOU POQTIOEMV,
OLa0TOoLOAOYNOY).

14

Xapaxtnorotind moadelypota didvolEng 4
onodyywv.

Emnpo00etes mpeg Yo

Otna E&etaoerg Mgostowpacio yio | Exmoidevtini
eEeraoeig emioneyn

3 14 6

IMootervopevn Prloyoadio:

Bouvard-Lecoanet, A, Colombet, G. et Esteulle, F. (1988). Ouvrages Souterrains —
Conception — Realisation — Entretien. Presses Ponts et Chaussées, Paris.

Hoek, E., Kaiser, P.K. and Bawden, W.F. (1995). Support of Underground Excavations
in Hard Rock. A. A. Balkema, Brookfield, VT 05036, USA.

Whyllie, D. C. (1992). Foundation on Rock. Chapman & Hall, London, pp. 333.

Panet, M., (1995). Calcul des Tunnels par la méthode convergence-confinement.
Département Edition de 1’ Association Amicale des Ingénieurs Anciens Eleves, Paris:
Press de I’Ecole Nationale des Ponts et Chaussées.




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

IMapadodoeig O 50%
AlahEEELG O 10%
ITooPohég O 10%
Eopyoothowa o %
Aonnoelg (] 20%
Emcmélpsgg o€ 0 10%
EYROTAOTAOELS
Al (meeuyedyTe): I %
ZYNOAO 100%
Mé£00d0og aEohoynong (emiéére) - fogunro:

lToantd % Iloogooixd | %
Aonnoeig notd
oudexrela Tov eEaunvou O O
O¢po eEapvov O O
Evdidpeon mpdodog O O
EEetdoeis eEapnvou X 100 O
AM (eoryodyte): O O




(B) Course information in English

General course information:

Course title: Tunnels & Course code:

Underground

Works
Credits: 4 Work load 121

(hours):

Course level: Undergraduatex Graduate O
Course type: Mandatory X Selective O
Course category: Basic O Orientation X
Semester: | 10" | Hours per week: [ 4

Course objectives (capabilities pursued and learning results):

Comprehension of tunnel designing principles. Introduction to the principles of soil-
structure interaction modelling. Evaluation of geotechnical conditions and selection of
design parameters. Preliminary tunnel design using geotechnical methods. Tunnel
analysis and design with numerical methods.

Prerequisites:

Soil Mechanics I & 11
Foundations & Retaining Structures
Rock Mechanics
Computational Geotechnical Engineering

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

Tunnel types, description of construction methods
in soil and rocky formations.

Evaluation of in-situ geological and geotechnical
conditions. Requisite site tests and measurements
and laboratory tests to define design parameters of
soil materials and domain topology.

Initial stress field definition. Anticipated kinematic
and stress field due to excavation. Plastified zones
and general pathology.

Tunnel stability. Typical shapes of instability.
Reaction curves of surrounding rock mass in
relation to excavation step. Linear elastic and
elastoplastic approach.

Elastoplastic response curves of surrounding rock
mass in relation to excavation size and immediate
support measures.

Description of primary support measures. Variation
associated with placement convenience, partial and
full activation time and installation cost.

Preliminary design of primary support measures,
according to custom geotechnical rating systems
(Bieniawski rock mass rating system application).

Preliminary design of primary support measures,
according to custom geotechnical rating systems (Q
rock mass rating system application).

Dependence of primary support measures’ selection
and implementation sequence on construction
method.

10

Preliminary tunnel design example. Definition of
strength parameters and deformation modules,
application of geotechnical rating systems,
adequacy control using pressure-convergence
curves.

11

Application of numerical methods in tunnel
designing. Reference to simplified numerical
approaches.

12

Finite Element Method application to simulate
tunnel construction as a multistage problem, with
variable boundaries and capability of primary




support activation and deactivation.

13

Modification of constitutive materials’ stiffness
during various stages. Interaction of surrounding
rock mass and final lining elements. Simulation,
analysis, solution framework allowing for load
combinations, final design.

14

Representative examples of tunneling.

Additional hours for:

Class project Examinations Preparation for Educational visit
examinations
3 14 6

Suggested literature:

Press de I’Ecole Nationale des Ponts et Chaussées.

Bouvard-Lecoanet, A, Colombet, G. et Esteulle, F. (1988). Ouvrages Souterrains —
Conception — Realisation — Entretien. Presses Ponts et Chaussées, Paris.

Hoek, E., Kaiser, P.K. and Bawden, W.F. (1995). Support of Underground Excavations
in Hard Rock. A. A. Balkema, Brookfield, VT 05036, USA.

Whyllie, D. C. (1992). Foundation on Rock. Chapman & Hall, London, pp. 333.

Panet, M., (1995). Calcul des Tunnels par la méthode convergence-confinement.
Département Edition de 1’ Association Amicale des Ingénieurs Anciens Eleves, Paris:




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

Teaching (] 50%
Seminars O 10%
Demonstrations O 10%
Laboratory I %
Exercises O 20%
Visits at facilities O 10%
Other (describe): o | %
Total 100%
Evaluation method (select) - weight:

written % Oral %
Homework

O O
Class project (] O
Interim examination O O
Final examinations X 100 O
Other (describe): O O




