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2HPAITEX2: EAAXZTIKEZ AY2EIZ



[TapauopPwaoelc KaTa TN dlavolcn

Hoek, 1998
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[ 10TI YPOAPMIKA EAAOTIKOTNTA;

* To TTedI0 TAOEWV TTPOKUTITEI AUVOVTOG TIC
£CIOWOEIC ICOPPOTTIAC.
— Mikpr)/kaBoAou ecapTnon atro EAACTIKEC OTABEPEC.
— N\UQEIC «TTEPITTOU» CWOTEC KAl YIA AVEAQCTIKA UAIKQ.
* YTTapXouVv AUCEIC YIa OIQPOPETIKEC YEWMETPIEC
KOl QOPTIOEIC.

— I'.x. Elastic solutions for soil and rock mechanics,
Twv Poulos kai Davis.

e XpNon TnNG apxn¢ TnS eTTaAANAiac yia o
ouvOeTa TTpoANuaTa.
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EVOEIKTIKEC KOTAVOUEC TAOEWV
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AKTIVIKEC UETATOTTIOEIC

2 2
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e 2TNV avruya (r=a):
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e 27NV avruya via K=1: u, = —%
* 21NV avtuya yia K=0:
U, = —E[l — 4(1 —v) - cos 20]
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METPO eAAOTIKOTNTAC Bpaxopalac

Katd Hoek and Diederichs (2005):
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MR: o1a0epa TTapapop@waoluotTnTac (modulus ratio)



Guidelines for the selection of modulus ratio (MR) values in Eq. (3)—based on Deere [24] and Palmstrom and Singh [15]

EVOEIKTIKEC

Rock type Class Group Texture
’
Coarse Medium Fine Very fine TI “ ag TO U M R
Clastic Conglomerates Sandstones Siltstones Claystones
300-400 200-350 350-400 200-300
Breccias Greywackes Shales
230-350 350 150-250"
. Marls
s 150-200
=
E Non-clastic Carbonates Crystalline limestones Sparitic limestones Micritic Limestones Dolomites
= 400-600 600-800 8001000 350-500
w
Evaporites Gypsum Anhydrite
(350)° (350)°
Organic Chalk
1000+
Non-foliated Marble Hornfels Quartzites
700-1000 400-700 300450
2 Metasandstone
g 200-300
E Slightly foliated Migmaltite Amphibolites Gneiss
§ 350-400 400-500 300-750"
Foliated® Schists Phyllites/Mica Schist Slates
250-1100" 300-800° 400-600*
Plutonic Light Granite® Diorite®
300-550 300-3350
Granodiorite®
400-450
Dark Gabbro Dolerite
400-500 300-400
2 Norite
§ 350-400
~ Hypabyssal Porphyries Diabase Peridotite
(400)° 300350 250 300
Voleanic Lava Rhyolite Dacite
300-500 350-450
Andesite Basalt
300-500 250450
Pyroclastic Agglomerate Volcanic breccia Tuff
400-600 (500)° 200400

“Highly anisotropic rocks: the value of MR will be significantly different if normal strain and/or loading occurs parallel (high MR) or
perpendicular (low MR) to a weakness plane. Uniaxial test loading direction should be equivalent to field application.
®No data available, estimated on the basis of geological logic.
“Felsic Granitoids; coarse grained or altered (high MR), fined grained (low MR).

Hoek and Diederichs, 2005
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[licon utTOoOTNPICNG O€ DIAPOPETIKEC BETEIC WG TTPOC TO METWTTO.



ApPXEC TNC NEBOOOU OUYKAIONC-
omomvwong

KaBwc¢ 1o JETWTTO
Tpowoeital, p; - 0

Pi = Po (in situ stress)

Uie — elastic displacement

critical support pressure
¢ defined by initiation of

plastic failure of the rock

surrounding the tunnel

Uip — plastic displacement

A

Inward radial displacement u; >



EtrevoedupeEvn onpayya

4P Poulos and Davis, 1974
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[TANpNnc ouvageia (NS) EAeUBepn oAicBnon (FS)

ay = {1=2v(c-1) ay = (1-2v)(C-1)
(1-2v) C+1 T (1-2Vv)C+1
1 2
[(3-2V)+(1-2V)CIF#(5 -8V+6V2)C46-8v 2F+5-6V
[14(1-2V)CIF - (1-2v)C-2 as = —2F-1 _
as = OF+5=6V

[(3-20)+(1-2V)C) F+(2 - 8v+6v2)C+6-8V



D: d1aUETPOC TNC oNpayyac.
t, E., V.. TTAX0G KAl EAAOTIKEG OTAOEPEG

ETTEVOUONC

METPO povodIaoTATNC CUMTTIEONC: M=

E(1-v)

(1+v) (1-2v)



AKTIVIKN TAON €TTAPNC WS ouvaAPTNON TNS EUKAUWIAC
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Tiyivetali ota opia; lNa K =1 kalr = a:
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Aoknon-B1l: Atrodei¢te OTI 0€ KUKAIKN,
BaBid, avuTTOOTNPIKTN ONPAYYQ O€ YPAUUIKA
eEAAOTIKO BPAX0, O AKPAIEC EPATTTOMEVIKEC
TAOEIG Og i KAI Og may AVTIOTOIXOUV TTAVTA
OTA ONUEIA TOU Opiou (AVTUYAC) KATA TNV
kKatakopupn diauetpo (C, C) N tnv opilovTia
(A, A’), av@Aoya Pe TNV TINN TOU OUVTEAEDTN
opICOVTIWV WONoewv K.

['1a 1T010 dlaoTUa TIMWY Tou K avTIoTOIXEI
070 C N Og may KAl YIA TTOIO N Tg min;



Aocknon-B2: ['la Tnv avuTrtooTAPIKTN Ohpayya Tou
2 XNMOTOC, AKTIVOC 0=5m, g€ YPANMIKA EAQCTIKO
Bpaxo, ¢nTouvrTai:

a) O1 akTIVIKEG TTapapoppwoelc oTa onueia C kal A
viai) K=1, kaiii) K=0.

B) Na xapax0ei n BewpnTiKA YPAPU OUYKAIONG-
QATTOTOVWONC Yia TNV TrepITITwaon (i)

T

v=25 kN/m?3
E=625 MPa
H=100m v=0,25

()

C £X.1

K: petaBAntoc
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