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Abstract

Radioactive wastes are required to be isolated from the environment
to prevent possible contamination. The deep geological repository with
multiple barriers is currently recognized as a feasible disposal concept. In
an underground disposal site, the radioactive wastes are encapsulated in
containers surrounded by a buffer material and the excavation backfilled
with a mixture of clay and sand. This study aims at the development of a
model simulating the coupling effects of thermal-mechanical behavior
using finite element method on a 3-dimentional geometric model of the
near field of a repository. The following tasks are planned for the
proposed project:

1. Review, compare, and evaluate the deep geological disposal strategy

adopted by nuclear-advanced countries in the world;

2. Summarize the potential buffer material can be used in Taiwan, along
with the physical, thermal,and engineering characteristics of the buffer

material;

3. Develop three dimentional geometric model for the analysis of the
near field of a deep underground repository using the multi-borehole

approach;

4. Develop finite element analysis program capable of incorporating
thermal-mechanical coupling effects in the near field of a repository,
such that the temperature and stress distributions in the near fiels can

be assessed;

5. Prepare a final report for the project.
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BB T A RS S ERFEE RS ERFE RPEIL R
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CEF R R TR
$oo N LER B BT L BRI AT G EFH
MATP AT E AR B2 T REARF oA ()T AR
ARAH (D) MAFAKSARRH o HI R BN FF U E
Wb E%E o P A1996# HE T3 A (Mizunami)AZiFE K AT E
T RS E (W EE k) 2 320158 2 2 FA 10002 © 2
TR ERE AR89 o ¥ R gk H %A BIF2000F B i B TR

zt (Horonobe)iFs kA 3 344 | 4rBl2.9%77F o
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Vitrified Waste

(in stainless steel canister)

+ Containment of radionuclides in
homogencous glass matrix

* Low radionuclide release to groundwater
due to high chemical durability

« Stable under thermal and radiation loads

Overpack
(Carbon steel)

+ Physical containment of vitrified waste
uring tl iod of high heat
geneéﬁt; l::;:xrc?]ra(imiatimglh ﬁe]eélj
» Ensures reducing conditions around the
vitrified waste
« Sorption of radionuclides onto corrosion
products

Buffer
Geological Environment (Mixture of bentonite and sand)
Long-term stability avoiding + Low permeability

+ Low solute diffusivity

+ Retardation of radionuclide
migration (Sorption)

« Swelling and plasticity

— + Chemical buffering

Favorable geological environment Buffer ! « Low solubility of many

* Favorable geochemistry (e.g. chemically reducing) radionuclides in porewater

* Low groundwater flux + Filtration of colloids, organic

+ Rock mechanical stability matter and microbes

* Isolation from the human environment

Function as a natural barrier system

+ Retardation and dilution/dispersion of released
radionuclides

* Voleanic activity

+ Significant fault movement
+ Significant effects duc to uplift/denudation
* Significant effects due to climate/sea-level cha
* Presence of natural resources

i | i
Host Rock

B 26 p &% EMRAEFE A Y FPE BINC1999)

BEERERLnR

F) P2 LA A

B H

Bl 2.7 B & 5 EIRASER KA SR o gip
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%22 p ~ 5 ERENEY Kl R

i ot
Overpack ? /2820 mm % 1730 mm
( Z #5 1880 mm )
e 6.1 ton
overpack ¢ % % ¢ BER b4 Jffrs &2 170 mm
= 4% 60 mm
i 8.9 ton
& i A5k Bk 5 bttt
fie vt EL LR =70:30
%R 1.9 Mg/m’
Witz kg 10 wt%
T E /22260 mm & 3300
mm
FE 25.4 ton (R i)
LN L U T - | ® /22260 mm % 700 mm
e 2.9ton (B i)
RS 4 B
overpack & 4 | < + 72 B % 2260 mm
#, pEE Z 860 mm
1900 mm
(i 3.4 ton (VR )

~ e 4 F.

RE® MRS A ¢ F 422260 mm % 1000
mm
e 2.8 ton (REH L)

A ] i 3 B,

R B A MR A%k KVI1 B+ h o
2R 1.2 Mg/m’
w3 § 1.2 ton (§2% M &)
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Middle Stage

Ventilation Shaft

Mlain Stage

The shape and arrangement of facilities are subject to change.

B 2.8 P ~ 35 3(Mizunami)Ag /7 & #7 7 “r%r® BI(JNC, 1999)

-

751 2 Sei

— :-%xﬁiﬁ
ST || |

=

GL—125mifiE

GL—500miiE

| L

B 2.9 p »Mut (Horonobe)i®d & 7 7 3+ % %7m BI(INC, 1999)
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2242 p A ¥R E T2 B HRH
0 R A 2 R A AINC#-2 & 4 5 40T it (JNC,
1999) :
(1) BBF>2FA
ZPp A R RF G ES AN WS
(a) # i /& F (Static compaction) : 4-B]2.10(a)#77F » & v H fih#F R 4

EITREBMRAGR > BEMEFLRT S o

‘?“

(b)

5 85 7 F (Dynamic compaction) : 4 B]2.10(b)(C)#77F » ¥ F A & 14

% # = X (Drop harmmer) ™ 2 & & = 3% (Vibratory) » i % et 4

3>

Y

hﬁ'—

El) o IS ﬁi@*?ﬁ% °

1(‘5

(c) A% FR R &2 (Vibratory and press) : 4-B]2.10(d)#777 > #-%

HELHEUERIFALRRE  E MRS L%“?f‘ o

Press Dropping
» [
3
Vil
(a) Static (b) Dynamic

Vibratory Vibratory
pressing

3

(c) Vibratory (b) Vibratory and Press

B12.10 p & INC & e f LB R Hpish 5 - RBF > 2 F A
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Q) BRFFE¥ 5w A
RIHFBRE FEw S 5T AL

(a) $he BF (Axial compaction) : 4-Bl2.11(a)*77F > &4 BRF 4 2.7
B 5T R R S e o

(b) % B F (Radial comacption) @ 4-B|2.11(b)#77 » s BRF 4 2.3

b5 E AL KR G B

-----
ooooo
PRl TR i) S <

-----
-----
P Sl Sl S

(a) Axial (b) Radial
Bl 2.11 p 2 INC W4 RF Hibrssg - BT > % A

(3) BT #F T A
fiQ:}%;Z e B3 %a]%]? AN

(a) 2 o /& F (Full-face compaction) : 4-@]2.12(a)#71 » ¥4 BT 4 2.
FRER: 7 230g oG f o

(b) ¥R 4 & (Partial compaction) : 4 BB]2.12(b)# 751 » H X 2_ %5 4 B 7

P2 R Fna g erii bk R e

...............
-----
-----

.....
-----

(a) Full-face (b) Partial

B 2.12 p & INC ¥ bt BT ilss 3f - BT FRTA
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(4) BAALE HFAL S 2 2 " A

AAMA R ST IREBRY 0 TR IIRNREER RS

RS

B FLIEE B R R B 0 o T R AT A

(a) B #2.% (Excavation method) : 4c-®|2.13(a)# 777 » E . E &

H¥

Whek et BRE A F UL BB AN S T2kl g

K AU LRI i i SR SF 1 o SR

(b) g ¥ 7 B % (Inner-space method) : 4-®]2.13(b)(c)*T7+ » 24 » B
FEEREERRRET AP B2 3% F - B2.13(0b)s f1* &
Bofle 2l R 42 FIWIRY 2 B > fL1=% 2 (Frame-box
method) 5 @ B12.13(c) & ™ Rl B 2> ARG AL B2 2 B
Fi e B # (Radial compaction method) -

(c) ® £ &% ;* (Direct compaction method) : 4-B)2.13(d)#r7+ » § R H

DR EBEOREALA LS o Tl ol e B X Mg bt BRI

¥oBRMAES 2 A2 2k o Y A2 BT AR 22

=
&=
el
oY
ik
g

AWM G A RV T TR & o
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) _
i

Compaction Excavation

(a) Excavation method

niERNipk:in
g

Compaction Placement of the inner Removal of the
frame-box and inner frame-bo x
compaction around the
frame box

(b) Inner frame-box method

Radial
Co tio 1ai
mpacton Compaction

(c) Radial inner-space compaction method

|

: Placement of the Compaction around
Compacion waste package the waste package

(d) Direct compaction method

BI2.13 p AINCAE et LR 9 Hopbel 48
TR E H AR 2R A
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2243 P 2 RF EEHEAE TR

PASS S O R A 2 B A 2 AJT A REFFL X k)
£ > p & A&HI24F £ (JNC, 1999b) % & 10 € £ 7 4 1 T70% 58 1 &
309 F ERjZREW TR N E iR 2 2R A 2
FWH PR BRI NS S P ARF EFH AN AR5 5
A L BERAE S S L B AR 2 Tk B Ao F]2.1457

oo B OAZ PR ARZ o R B EGEE Es El B 2

R I4 R4 B12.15%7 71 o

EREFpt S A1 PR AR RRA 0 P AR LA Al
FRET (FIARM R o BI21635 P &4 525 GrH R B A 45 < B
ARt R E > R S EHPAES S 4 5 10em x

10 cm x 20 cm (height) » /& 3 % & 1.8g/cm 7% 2_ & < BF x4 5

10MPa -

- 7 i .
/z' -\\.-
.’ W,
! / L%
{ £ \
|l s Y \

!7' |—
\ \ 043m /

(.55 m

<

B 2.14 B &2 %31 Brphr g 2 s <
33



. Gap : 40 mm
Gap: 20 mm A

SRR
> {ross-sectional area of disposal tunnel
Bentonite block . o
P (¢h2.22 m) 3.8708 m=

Cross-sectional area of bentonite block

{Outside diameter ¢ 2,14 m,

s / Inside diameter ¢ 0.86 m) 3.0159 m?
0.86 IM’
e R e Cross-sectional area of waste

»  (¢0.82m) 0.5281 m?

2.14dm

" » ]
BT T |
lle7— o]

-sha ) 1

Fan-shaped form 1000t press cylindsr |
Stroke: 500m/m

Working pressure: 70MPa i

1

5 2 (] Buffer materml
Form mwing eylinder )

Stroke: 1000m'm

2440

4240
4740

;L
[

|

[ loont pess eybnder
Stroke: 500m/m
Working pressure: TOMPa

‘ I
‘ 2500 |

3000 Unitmm

B 2.16 p A% @ik 5 BRI R 18 B
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BT N GRS B D R S v p A
R g Rl BB E B EE 2 T (T o IS (TR
A > P AEE ¥R RT Rz ARV RGBS 2 4

AL RRBRE YIRS B RREE LT R L

RS
|k

W RF x5 FA22425 Arik > AR A W AeB)2.17 3 B2.20%7 T

(D Compactionof the Buffer (2} Excavation of Waste Package Emplacement Pit
Resrvoir for
Excavation ﬁ:b Recovered Material
t Material Feeding Unit S
Hopper >
[ 2]
- - T T

I &lllla 1 i. a1 I ﬁ

Vibratory

Compaction /ﬂ/f: 7//:/ % /A

5 : oot Bottom Finishing Excavation by
G t Feedin,
il o by Flat Bucket  Driling Bucket

(3 Inspedion of Dimensions / Density and Emplacementof Waste Package @ GapFilling

Waste Package I Gap Filling Unit

Fmplacement Unit .
Test Unit

Fd Ei E;ml :

Gaphbetween
Waste Package

and Buffer 20 mm)\\ %z
2 2 2

0

Emplacemert of Dimensions / Density Inspection
Waste Package

(& Compaction

|

| =

N

—

NE]

“
il I/lll/

Compadion Feeding

B]2.17 p AJNC £ 37 ol 24 ¥ F&Eh bt L B iE (D2
(JNC H12 Report, 1999)
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@ Compadion of Bottom Part @ Emplacement of [mer Framebox

Inner Irame-box and W age
Package Emplacement Unit
™~Material Feeding Hopper
] |
AT & il
(133 (193 1) ol
Vibr atory
Compaction
Compadion Feeding Emplacement of
Inner Frame-box
@ Compaction around the W aste Package @ Removal of thelnner Frame box

]

DIGIAD

g /lnner Frame -box
0y

& Inspection of Dimensions /D ensity and E mplac eme st of the Was e Package ® Gap Filling

RN
-

Compaction around  Feeding
the Waste Package

Zh[ [T, ﬂﬁg%ﬁa

7 i
7 % e H, lll il ||I|||
Probe
7 7 7 7 7
Emplacement of Dimensions /Dersity
the Waste Package Inspection

Gap between the
Waste Package ~.|
and Buffer 20 mm)

B2.18 P AINC L% Al P4 i BF & el s = 2 Q)22 2
(Frame-Box Method)(JNC H12 Report, 1999)
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(D Compadionof Bottor Pait (2) Emplacement of the Waste Package

ﬁ@

Vibratory
Compaction o

Waste Package
Emplacement Unit

- Material Feeding Hopper

1

il 1f;
1
Y, Vi 77

Com paction Feading Emplacement of the Waste Package

(3 Compaction around the W aste Package @ Compadion of Uppe part

y

W | Waste Package [
I i [l il
% 7 Z

Compactio n Feeding Com paction Feeding

B2.19 p #INC Z£-3 B LA RS BRF S BrHH 2 23)E &R
#];# (Direct Method)(JNC H12 Report, 1999)

|
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@ Com paction by Full-face Compaction Machine

Wade Package

Full face Compaction Machine
Powdered Buffer
Meterial Tank .

(@ Approach to the Work ing Position

Cormpr eFSion Piston Powdered Buffer

Maerial Tank

Waste )Package

O ©
@ Filling the Powdered Bulle Material @ Axial Compression by the Compression Plate
Waste Pack age : T
Powder Discharge N ozzle
e Powdered Buller bl Package (Ompleg“oﬂp‘ﬁon PK‘IV(:ﬂ.e(i?unﬂ;l
. aterial Ta
U o i j - MateualTank .
—
...'\.Mo—m_@_@ %%/// 1o & ©
5 I"FatmalFee-d.m.g':'.- L o . G omprtssonPldlB
(® Radial Compression by the Compression Piston (® Withdrawal of the Equipment
Wasle Pdckdge I8 Piston. . ~ Powdered Bulfer oy Powdered Bulfer
om pression Piston, Mueril Tk - WO Packige Material Tk

%//M

_

5?;12205 %JNC Ll z@ﬁﬂiﬁ ﬁ»%fi"‘*’

et s 2

(iZw B % )(INC H12 Report, 1999)

2244 P AP ARDFE R

p A HI2 32

(INC, 1999a)#-* i ef% +

P GRS 4.5% - 2

# B 45000 MWD/MTU) #pF 4 & 15 > ‘59 44 5 B2 (PUREX) 2

SR AR B 5 B %) 99.875 %oitikh 82 99.452 Yoitiki X4 Ak 3B F 1 48
50 # (58Tl o d BI221 P wH E R PR RE Nt v d 4
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%] & # (fission products)¥e Cs-137 £2 Sr-90 #72 # » A% 100 # 15 ) d

47

%

&

-~ % (actinides) = 2 & E & Kk -

Rate of heat generation [W/package]

o
Ll

., s N TR S ———

Heat from
actim_des

YU SR SR N (T T TN S RSN SNRY PER R—

o 10t w0® w® 1w’ 10
lime aftter dlspDEa' L}"]

B 221 p A HI2 3% S 2GR RS F23

PAHIRAETHL T 0.18m’ kel 3 B & %4 85% (4

0.15m’) R 4 > ¥ ¢ d B 2.21 7 4op &~ HI2 F| MR 4 T

B R

2,

=

)

\\3

dp AL HEES TERE B A R

X N
(& T4

Argf Iy ETCRE 50 E 18 S BT RLE (A ATEER L 54

HESH#9% 350W -

\m}
4=
4
P2
5
P
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Pr B B AL R AL PP A (TR P AR 2 R T KA T

=y

AR e R R AR -

225 £ F
PR R E AR L A AR & 0 TR 19824
2. Tt fg 3 7 52 X | (Nuclear Waste Policy Act, NWPA) » § # 2
i L F Wi k% (Department of Energy, DOE) « 1987 # i i 2
NWPA 2 i+ & 370 &3F 0 2%+ 0 (Yucca Mountain) 5 iF 1% 3
B T AR RE FHR B B0 fE2 5 %8+ L3t 3 (Yucca Mountain Project,
YMP) o 2002 # if 3 12 72+ L 5 B e b B L B iR RLE B3t
¥ kel 978 R (USDOE » 2002)c% g %+ 2ot » 4r e AR Y o
FUAIEY AR BT BRRAYERY 25 L FRA RN

£ a2010£37 3p FcwE Y % o

Fek L AN BN T A o b TR RN R R R T o
Wi Ak R EE3000 % 0 R TR G 2402 2 2350 2 E AR
BokAp g Mz T E ) o AoBI222%7 7 0 BARE i & 2Rk Rl

-yt o
3Rt LR AR PR AP ROTE R R 1 AR
- o 4eB|2.23%r H 2 ARl AR E e e 35 (FE L 0 2003)

(1) i# ki (Drip shield) : %4 15mmz 45 & B~ > L B+ 5 %
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b

T
e
sty
A
>k
R
=
=

FEHERSF BT 0 IR

»t

FHoREBRR I F R REN -

(2) &3 4 ¢ 3#f(Waste package) : *t & 520mmz & £ > p & d 50 mm
2 AR o A RN ZIRRBRRS E e TR -

(3) 4 (Cladding) : WA R 4 5 B2 £ B oHR 7 48 B sHE
R

(4) B3 * 88 (Waste form) @ b2 g 3 = B 1V RE 2% * 7 F 7L o

(5) Frfx(Invert) © K S RIS FER L B BE B K 2ZFR -

Yucca Crest

/ Borehole SD-6

-
(4]
(]
(=]
T

Solitario
1400 - canyon

TSw

™%/ CHn (zeolitic)
/ CHn (vitric or
s devitrified)

Elevation in meters above mean sea level
-
%)
(=)
o

[ . 1 000S0DC_ATP_Z1542_123.ai
0 25 50 75 1.0
Distance (km)

W 222 # ®7e+ L (Yucca mountain)2_ 3+ F %75 B (# & & > 2003)
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B 223 % @7+ LiFEs K e ARFRRE ks LB (B & > 2003)

226 ¢ BX

d BB AELELR 6o RPEF R BRI R A
ERRE TR AR R AN IR R A E 0T
E I RAPBE 2 AR PR KR T B B o XD R
BHEE NPT ET 2 TRAT T B i BaiEE 2
e TR BELE T o 224 977 o

A RREFY BB T AP AN TR 2R Tk B
TRV AU F L 2FE o SRS R F g Y

WARE HT R R DR RAREEG > ¥ B AR



IR R TR

EEkt s (L)
B )i ATVt
bl
FamEgithis
IS #5150

FEICHFDE LANIVERGHEESFIL TS ORI
(FEFTRLERTEH & D)

B 224 ¢ m"‘f‘ir—g'giﬁ 3’%‘191{4" e
(RF4ABBER -FTEERELYY—)

227 A% LiT TR5%%

¥ T 4 2% % (Underground Rock Laboratory, URL) ™ % £ # ¢ & e
EMAER2Z FESY > 87 2% T Z M RIRAER cRF LD H
e 2 Aspé A 44 5% % (Aspo Hard Rock Laboratory) ~ 3§ 1 2_ . 2 44
% 3% 3 (Grimsel Test Site, GTS)& 5 % i £ £ 7 % % (Mont Terri
Rock Laboratory, MT) ~ p # 2 3 /3(Mizunami)Ag /7 & 2 7 “1&2
tR 4t (Horonobe)iF# & # 7 3+ 4 ~ % W2 &+ L3+ 4 (Yucca Mountain
Project, YMP) ~ ™1 % # 373 B chgc W ESDRED 243 » 2 ¢ 524 2
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LB RBRFEFHE AT IR I E A T BB A A

FRZRFEEFTEEFRE - AFDURLLRLIAZR FHS

(1) # 2 # & 3#% 3 (Grimsel Test Site, GTS)

1 2 4 & [ 32 5% H-(Grimsel Test Site » @ fzGTS) =338 L s R4

&Y

HEXAER B RE LS HPKWOR 4 2P 58 Tk F T HA
B RIVBEERFRFZ-FEEELETRIHRT DA FER
RBFFLT By S FR-EFR® e d X A FFER RS
TiE BTl 4 FR 54502 ¢ ¥ T Ere Bl4cR2.25%07 » 1982
i { R THEILET e L FRTE R T 6 B

2 AP M RS B A B12.2697 7 2 A i deT o

mmﬂ Glockhaus Chilchlistock Garstenhdrner ]
g Pfaffenkopf Gwachtenharn Grimselpass
2000 2000
1000 1000

! irinuen Innertkirchen Guttannen Grimsel Tect Site ’

B12.25 31 24 B F&% I B % a Bl(The Grimsel Test Site)
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FEBEX Praject ™., _

B12.26 L R 2 ¥ FFE F% 3T o Bl(The Grimsel Test Site)

(a) > % < 1 2R EE3E 5% - FEBEX Project (Full-Scale Engineered
Barrier Experiment)FEBEX 5 — %13t % i %+ ¥4} (spent fuel, SF) ke
BHEAZ > AT RE Y R 2 HEKT R w2 1 AR
KT FuE B S 5232 % 0 4eRl2.27977 0 FEBEX @&+ & ‘o2 g
FAEAR e ¢ o 2 AR B R R e R Y R
B 4 gl s o FEBEXE % 1 & 5 iAol e 4t 1 f2 kR iy
Pz FE S AGE600E B R E A E RIS BRI E R AL ki~ 4 &
:‘Eh‘_‘ﬁfr %1 o FEBEX 5 & %3t1997 & = % A2 dn &R » 2k
FoRfE T BIFI00C L FFPFT £ o #302002# = 7 B 44 “,f AP,
ko i“z"i%%"%},@% bt AL B RE T A3 “,f LIRS
GRS BRZ BB A B2 E T LD R
FEBEX ;8% » %4rB]2.28 77 ° :32% P &
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1122 & (1:1 scale) 7 & & *e s Ae il i ¥ P8 ¢ > Ao M2 B ¥R

2. B 2l kR % Yi(Engineering Barrier System, EBS) & 2 F k5 T
2

- BRlE 2 B R ke ez A s w AR R 4

C B D b R S TR $ 2 B

- Bopw HE L 2 PR (FEBEX 11 )‘Li 2GR

(b) M5 K 5 »x 5-#;#%— EFP Experiment (Effective
Parameters Experiment)
e PR
R TR
2. MUm BREREHRE TR B R AL 2 7 BB A

3. 74 % R RHRRFERT 2 H

(c) "B A8 & st 4 48 & % 1438 % — CRR Experiment (Colloid and
Radionuclide Retardation Experiment)

WD
J KB;"E&?:‘]L%IE/TI"* 7}"";}?@%" }, v 2 3 </%,}i_§2?§g
(d) ¥4 ¥ 2 F 538 2% -GAM Experiment (Gas Migration in Shear

Zones Experiment)

e PR
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LRl e f B A # 2 (T4 3)7 2 B
2. B RF M@

3. BEF WG ES S

(e) M £ T 2 A2 4k 1433k 2% -HPF Experiment (High pH-Plume in
Fractured Rocks Experiment)

E
1. B2 % ~ Bigik(Leachate) ~ # T -k ~ bt pp J2 2 3 (8%
2. BPlEI BARIRB Y B T EORSMEL T2 R 4

3. W RF R E Yy R RREE SR

(f) T ARMRAE A3 4 B2 § g éiq?JééEéE—GMT Experiment (Gas

Migration in Engineering Barrier System and the Interface to Geosphere
Experiment)

kDR
1. & 171 F2R Rk ser i 2§ 2t

2. BB LRI W s
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Components of the EBS
and FEBEX simulation

SAARTS RPN B R

(&9 d
PR MY | SO AT

B 2.28 3L FEBEXII #% 7+ & Bl(The Grimsel Test Site)

(2) ¥ K # %7 % % (Mont Terri Rock Laboratory, MT)

% 4 B # % 7 % % (Mont Terri Rock Laboratory » f§ #MT)= * %
1996# » Nagra® * g4 % i3 W2 A165L % & 2 il i 5 4 1 L g
2 %y 1 # gt F 2 Opalinusdk 2 & (7§ fLOPAZES )27k <
ot g s s 1224 M 5% -

5 R T2 OPA AF2 & T35 R 51402 % > FHE L
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¥R e B4cBI2.2090 7 0 5 kR A 04~12% > k4 BN L

10°~10""m/sec » &L2 ¢ & 5§20 g/L2 & 4 (=< % > 1999)

4-§]2.30#77+ » Nagra>>1996# A H iz o B # -~ 2 &

k2% (niches) » @ {830 1998 # >t 302 ¢ A B - iE T (7

W2 %3@ » 2004 # B L&-‘g%’ BT

-~

o B W ATHE 3 4

R

FEREAFPTRELDBRVANFAREARLAEZRE FR

H2 @y d o BPRAE AR R G B R A o d

R

RIPER BRI ¥ 5375

2,
4

’

-

PR S B R

Pé"%} KJZLE "\'L L—;jz

IR R RIS S R ke

¢ o EM?I%’

S FOARF CARB -~ FFLT ot fpE

P AERREE A

e

e

Mont Terri rock laboratory

Sandstens Lanastore:

L MALM | TERTIARY |

TRIAE L LIAS

Opabmus Ciay

1 DOGGER

A Tabular Jura

Folded Jura

1 MALM i

\gnd
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Motorway tunnel Mont Terri Project

Mont Terri
Rock Laboratory

[Pofies ]

*Niches 96

Geotechnisches'stit:t

B2.30 L FHFH A FF % 3T %E T o Bl(The Mont Terri project)

23 B2 A B H i

R LB R A Y R LB L B R o
BAFAWEIRLE  E AR Al 2 B He o
WRFREAFRN P BRI S B B2 E TR LR
BUFTERBEARIFE  NAERDF S 22 2 ER B
BN ERE 2T F 2 - o FEMRERAE T R F R 2
PORIRE T BT LR R AL BB R o L F)

SR AL T EA SN (2 %k 2003)
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1. if § v R

o)
>/

FHR B R A o FIU R gy 0w R o Aot A
BEHMEIVH > IR R TR B o

2. FF WIRRA
FOE BRSOk R bk K e 1 R h T IR ¢
o deeo ok B AT RV EwiRpE s g ErH R A 2 iF
SAwARRA TR PR AW S S o FI B
HALFEFVRRS UG REKERNF e 242 FRAE > G

P -

A

3. MicHE

Flrek H% B BOF 1S 5 Raph G AR R R D5 B RERY FIR

I

SR 0 0 PR B Shdkd TR IR AR e A2 A
ho b -k B R R R et 0 IR g R R B A BB e

TR Ty [Pty

4. BB de e A gp

o
\\\
—
ETTRS

’

B R P e BEYFRT O g GRS R a4 gA
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