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: Chalmers Univ. of Tech.(CTH
SKB | A9 Swedish Nuclear Fuel & Waste Management ( )
Co. Clay tech. AB, (CLAY)
Lawrence Berkeley National Laboratory
(LBNL, ©]3)
SKI | 299l | Swedish Nuclear Power Inspectorate
Royal Institute of Technology
(KTH, 294
Helsinki University of Technology (HUT)
STUK | ¥=tE | Radiation and Nuclear Safety Authority FRACOM Ltd
Uppsala University (UU, Sweden)
INERIS-LAEGO, Ecole des Mines de Nancy
ANDRA | Zej A National Agency for Radioactive Waste (EMN)
Management, France
Ecole Polytechnique (EP), G3S
B Commisariat a 1'Energi Atomique d
CEA |maga & que de CEA/DM25/SEMT
Cadarache
IRSN | kA | Institute for Protection and Nuclear Safety | Paris School of Mines (PSM)
Sandia National Lab. (SNL)
DOE | ul=t | Department of Energy
LBNL
CNWRA, Southwest Research Institute
NRC o] | Nuclear Regulatory Commission west ftese
(SWRI)
OPG | 7ttt | Ontario Power Generation Atomic Energy of Canada Itd.(AECL)
CNSC | 74t} | Canadian Nuclear Safety Commission Canadian Nuclear Safety Commission
Tokai Works, INC
INC Japan Nuclear Cycle Development Institute
ol :
(JAEA) A= (BA JAEA) Hazama Corporation
Kyoto University
NIREX | 9= | Nirex Ltd. Univ. of Birmigham (UoB)
Univ. of Tuebingen
BGR ) Federal Institute for Geosciences and Natural | Univ. of Hannover,
Resources . .
Federal Institute for Geosciences and
Natural Resources
ENRES ol Empresa nacional de Residoos Radioactivds, Universidad Politecnica de Catalunya
A |7 T TIsA

Universidad Politecnica de Valencia
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2,2 DEOCOVALEX-THMC Task B

£ 19] pehd vieh 2o DECOVALEX-THMC Z2Aes Heg 47 § A5urte] 288
% THMC 4328 B 3 5709 A70AZ 14 Fo ek 0% Task BE 233 Pu
27 &49eln BAYT} EDZE HRIH 47 B AT H49 F9lo) Wstel AAHes
Aoks 4% B2E AT 4 UoH oF T UF oI5 AsHol YoBE HEY 4 ¥
o Hto] Fastehd.

3”12 PAEYIE A Pl AASE EDZY F2 SHTAE A9skn gt

Stage 1
: Rock

Stage 2 Fractures

{2k
Excavation

Excavation

racture dilation, block movement

Stage 3
® g

inhomogeneity effect ook

Pre-existing fracture effect \

Excavation Backbiting

Saturation/chemical effects

a8 1. X2 YoiF7| S EDZ WA £2 3 T

Phase 1: Literature review of the EDZ,
especially the chemical aspects

Phase 2: Numerical modelling Phase 3: Benchmark Test
of intact rock failure, with and [EZ) numerical modelling of the
without pre-fractures EDZ evolution

Phase 4. Use of the experimental data
from the Aspé HRL, Sweden

Phase 5: Development of methods for dealing with uncertainties

Phase 6: Production of a Guidance Document for
characterising and measuring the EDZ in a
newly excavated environment in crystalline rock

7 2, Task BQ| 67tX| &1t ©HAl Flow chart
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DECOVALEX Task D
Model

g
<
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1
18| 4, Task B BMT 2EQ| 2X|
Wall Block 0 Wall Block 1
(00,0.1) ©.1,01 ©0.01)  (0os,01) (01,01
Matrix
Homogenous,
isotropic intact
rock /
Fracture
0.0,00) ©.1,0.0) 00,00) (0,08, 0.0) 0.1,00)
Wall Block 2 Wall Block 3
(0.0,0.1) 006,0.1)  (0.1,0.1) (0.0,0.) 0.08,0) (0.1,0.1)
{0.06,0.06) | (0.09, 0.04) (0.04, 0.0}
(0.04, 0.04) \
:Ms, 0.09) (0.08,0.0)
(0.0, 0.0) (0.04, 0.0) (0.1,0.0) (0.0,0.0) {0.03,0.0) (0.1,0.0)

a8 5. 47HX| HERL] wall block B9
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Near-Field Model 1

Near-Field Model 2

Homogenous (intact) rock
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I Heterogenous fractured rock l

=

Excavation Induced
Fracturing and
Disturbed Matrix
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Stage 1—Linear thermal-hydro-elastic modeling: 413 B4 E4

Stage 2—Non-linear, elasto-plastic failure modeling: VA1 %/et4

Stage 3—Time dependent failure modeling: creep I A8+ E3|&

Stage 4—Chemo-mechanical modeling (optional): ©<=3}3t 3}sHdH-3-
¥ 1

Stage 5—Full THMC modeling (optional): 45+Ao]| A 7jdtd 3}et-«3F mdl-g THC U THMO|
2345 4 dozkg nd

3# 32 BMT 2do] Fofdt d42E 9 AH8E 34 7 BHoEo

I 3. BMT Balo] x| al Ax|5HA 7(H

A

il A 719
L3R HE 0] 83t TOUGH-FLAC ZA}
ROCMAS |3t a4 F&

CAS: Chinese Academy of Sciences’ Research Team Cellular automaton 2]

FRACOM: FRACOM Ltd, Finland oAt FA 8 A FdFEHT mdl FRACOD
JAEA: Japan Atomic Energy Agency’s Research Team,

DOE: Lawrence Berkeley National Laboratory (LBNL)

. . L THAMES {3tasd 3=
including Kyoto University

SKI: Royal Institute of Technology, Stockholm PFC 7/jgd8 4 A »ny
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Fracturing

(a) (b)
2% 13, ME & 1008 A1k Al Stage 20 Cist ofld] Z3t (a) FRACOM (b) CAS

5. 8 E
2 %_’——Fr:oﬂ/dr‘:« DECOVALEX &4 @8 o xodEo] #3kS AN WAL H 7| & 2T
FH 22 D YEDZ)ANA Y &, 8, @13‘ 1 315 Ao R QIR JRE BARH] %t

» 35 «
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