2006 FFEUIESIE] AAGLUEL / 20063 31.

AYmao] Bt DY

Mo A, 82F 2 (S X EXEATH)
MY (MEStHetn)
1. M 2

GF2EY e 27$8Y 7, ALY A5 a3 g3l e} o] gk e
EAstE EEEEY AHo o3 H9dd QitFHog mATo AMHE gwrREY A
< A LYH F59 T gE o 8 FF AAANN A2ZH(spalling)ol U} &
% (slabbing) ¥ 22 HA I3 (brittle failure)7} LA F Uth. A2 DA AXHE Gk
Z2E0] F713 et Ao DA FUksn glow, dSol T HAE FTA
E £3Y @4l BuHo HAno tie A7 "aAel aFHT I8y ofAAA HAg
o disf HEEA FEsEo A o}, B RuodA HAAAIAANE #HEYE FIFHAA

71E AFAFdE FHLE HAHgq st a9, FYsA

2. Fd0|2?

x

A (brittleness)> ¢S} F8d 98 B4 F UZA FH2 "I EO e T ¥4
A AAYo| Zade EAY EAXE Uik, F B FF£2o2 Aodth(Hetenyi, 1966).
AEL AAY &£Aglo] tiF 2 v ¥4 H H(non-elastic deformation)s AE + A& U%—l—fl &
< T3rh Bieniawski(1967)t HAH dAo] E49 EAolgdrIRtE A F(behavior) B F
(process) 2.2 A A oo} dhn FAFJOH, o FAL RE AaJ} FHR fﬂr?} A
E U8 FHA EAS g 3¢ 18 o g

ATAE wet HAEES Fsla, A A S (brittleness index)E A F3st= ol ZH] O E o
S AL, ol Aol AR EAR ol dY, V], A%z FA @t F
5 7] W&o th(Hucka & Das, 1974; Andreev, 1995; Hajiabdolmajid & Kaiser, 2003; Kahraman &
Altindag, 2004). ]2 F2-L Bieniawski®] FA3 U st RAolth GubgshiopolA AR
HGAFE 213 2o 39 12 AAAFA AL"H dge T AR e yeig

f‘l
of
of
r&
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/\0'1—0'3
C
£y
A
arctg M
Rm"‘ﬂs
. L G £1
. \
1 \
arctg E \
0 g \ Rr
\
\
D F| H| WN
— | ey ‘;—ele-————> €1
¢ —————— ¢ ——W
- 5]r t a
O L HHERRN AI2EE YA Ha(after Andreev, 1995)

off

Wore ao

E1A AAE HEAFY tREL o] HAUA e FAR A HAEA
Ao ARE AT & = EF7]F(classification scale)o] EA|3IA gon FHY A
T olf7t Sl ASE Utk A8 Eo] By: ¢ite $FAEHE Yehiy gAe E4
¢ JeuAE ded. a8y I ol dAE oA fAsit AANE HAMAFE AR
of 784 W&o F&3A AL & doy, A EA L3 YA HAEAAFY ¢4
A% AL e FEN S7HEH ; :
o g GutEstRotoA dE ol &HE HAANFE Y45UYESAE U IBAEY BHE 9
ArrREAAN TAHE FA LY dHSE BHo| U HEH uiEM HAAFY A
AFAnY g2y HAAEF7 548 b H 2 5A o #A A (Hucka, 1974).

o o
Xode oo

=
=

9

rfr o ne

O

- low values of elongation of grains

- fracture failure

- formation of fines

- higher ratio of compressive to tensile strength
- higher resilience

- higher angle of internal friction

- formation of cracks in indentation
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H 1,

x|

G2t Hg gAY viste 43 WPEA NZE £
g A%

By=Se- %9 _ DF 3377 B Yo FH APEN GHULE Abol9] )
2 € €16, OF
5. W _ DCF NEES B3t 24T dAAe] wdHA I W, 3 A
W, OACF A A, W, Atelg] H]
W.
B= 5= e A U, Wik BAAY 2, We Aol2) ¥
Bop AHAFAE o ARBES W,
> "R ARRFO dg 7170 EAA &
B. = Rc_Rt
¢ R +R,

B7 = 37/n¢ —

a7 /o,

1+ (87/00,)?

By=v =% -% oyl e stwel )87
B. — (Rp—o3)—(R,—0y) | _ - e - )
o = I Hoj-2 7= WA} HojgEe B wfole] Bt )
R —R
Byy= 03=0 9 W By 2t
R
By =%~ R, 3 R,9
Rm
Byp- 7t 9 ANSY 03,3 A 2% R, 9
m
€
Biy=—— A5 o) SHAAYE (€€ BREGFE,
1r 1t
5 .M _OACD FAT Bl O] FUA%E o159 AEaHe /1%7] M9 o
14 =\"F TTFCN A>1g o 4L 2dgsize A4l A
_ Zdee g@Hs BEof Mo 3
By = EM Bis<1dl A% g4 Betgsinz 4
Big>05019 ke Bt A4elth By gt 2
M DCF E
B €le

6~ E+ M OACF+FCN

8% & glrh. By=
O] # B }JE}- 1 E€1e+M(61r_€1e)

H —H AvtE FMEHo ds) AR g2 AAS e FURUY
B, =—t g 9 ¥, )22 FY(macro-indenter) I(H,>H)e 7
k % go] o8 maAHE AYAS
Bi-qR "~ Protodiakonov Al &@elAl No28 dWi4igt 2o wWig =2
BT ANE B
w ]
Bro=4¢- VR ENGTH BAY I Fol e I, W2 23
t
B._-h<d 9 ZA AW F @7t T h, A% dF FE dxa
3 2 Reg 0 337 gow GNe A4t
B = € —el Cohesion weakening Friction strengthening®. @olA W&

AEEZA BIT HAAAS
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¢ W gutFzEe B3 BA$YY 3y, FAYY A= a3 ohit ol EAEE

Ao el o AFET @R ALY g Yty HuFAYe BASHY EE

o o ARHY, ¥& FA o] FLaE A F X3 (induced stress)oll o3 37} 2

o, dutF o AARAYYS B gite) HAF Y P F= AAFE $YFE

3 WA EEA, 39 2004 BE uls} Zo] FRFTY $YFZAA YAY FEY 99 ¢

NFEzE ZHH THH A BAIYL 1YY E O 5L SN 24P 79
1

Massive Moderately Fractured Highly Fractured
(RMR > 75) (50< RMR < 15) (RMR < 50)

O

Linear elastic response. Falfing or siiding of blocks Unravetiing of blocks from
and wedges.

Low In-Shu Stress
(6,7 6,.<0.15)

the excavation surface.
@
8 =< <
i i ST e
& PN o ", N - >\ ) |
2 < & N
v - g
@Y - N
[~g -] 2N
Rl “ \{ﬁ/
g ] \\\ o .
b A N TN
@ v e |
Ec
[ Brittie faikure adjacent to Localized brittle failure of intact Localized bittle failure of
€ excavation boundary. rock and movement of biocks. intact rock and unraveliing

aleng discontinuities.

Failure Zone —> 9P
5 »

High In-Situ Stress
(0, /0,>04)

. 7
Britte failure around the Brittle failure of intact rock Squeezing and swelling

excavation . around the excavation and rocks. Elasticplastic
movement of blocks. contimaum.

Hrg

0¥ 2, S¥LFD AELSZ0 W2 FHMut(after Hoek et al,, 1995)

oY HAFAA WYL guto] FEF A= AAYE AL YLl EFST FAEH
o A7k AAY, B4 47 AP Pgo) o3 dute) BEE A= $YAZF
A= A5 vee £ don, oad JuE AA ¢S el(overstress condition)st R =T o
714 JAQfeld B3 gt W @AY A7t E A¢E drEe AL okUn. F, AL
g9 Z7|7t F}AHLE RAE FUstE ASc 2FE HY Ty ¢hito] EAZHFE A
3t B2 Z=7t Fe AfolAY, gitol F23] FF AeUAGRE ojHF At 33
T AL AER FE3] & ALYl F&se Aot AAY e dAE ¥ AL
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gol A7]9 A A T Zo] F FHE FEHTGCINRE T, 2004).
- %Z(squeezing) : Gt BV} HAFF AL A5 FAY 2ANM Ao et ojgdY
o] A&A o8 FAHUAN WFHEA S8t A dFE Hy2 oA
- A (brittle failure) : F2 T ol H/Z2H o ghdto] Azt wel A #Ho=E
do| A U7tAU(slabbing), 24402 BoAH UTh(spalling). 1Y ok o]} T3]z
olzd 3o HAHo]l HEY dFAEAE U AFA= b 10 oAU P M F=
i kia=

A4 FdE 1A 1 bty gnel g = b2 EFEE A4 HAgz B
ot ol o A4 9 YL 039 WY wet 28 dEtde, AN dde A
o7} o] R T ALt ol9 VA Schwartz(1964)E 0,9 Wi BE w33 FIF &
d4AF, ARATA F HAE §Fsd FAHH} $AE F e o9 WAE A () 2
of AAEH LM, Mogi(1966)= LT AHL HAFY 0,9 HAE 4 )% 2ol AAFAL.

HA3A = dEZ(rockburst)? 22 FARAAH-E WA AZ Yoy e e 4
I g4o] ot dEEE F4aby AF@pillanl A T2 BFAHY, 2ZTF oY
TE BADAN F2 AMEY. FF AAUAAN Y Y 9L "breakout", "dog-ear" E
"V-shape notch"Z YZAo|ZT HAAANZHEH AZHYL FFEFHEAAM F=8 HAHASH
oA G EAAEGT P2y HAAFH) dFLE vAE 842 gk HIYEA,
HAE, 333 SH-HHENS, A 2Ty A4 2L HA ¥EE 189 F .

12 of rfr rlo K

A403e BHe F2 TAEY FAAH s} HYo, AT TAEe YMTzE A4
o] F71del Wt edolut URLH 2& hrrzeld el w4zt 37153 Aok 53 Fu)
o d5FANEAAAN 2AY HARAAHE DR} ohd AYEANAE RAG e

Aozt AT F 5 HAAFT JH2IY 3 (a).

Sl Bad iEHA A4S AdE AUt AECLY AFEI(DE 4 () HIF
ste], & 22 Mont Blanc Bd, 29229 Gotthard Blgd, =24 ¢je] n&E2EY 53 IU 9
ETHY(IY 3 (b)) Tol Uk

AW ANgolA Y AL RAE vlhd B(microcrack)®] A, A&, FHA FESHA Jlon, 44
o A np2AR7 g7t AYHE F A FH(mobilized)H A F3, HAH L vpEr}
=7 Adz 2¥Esy] Ao i &9y RaH At (Martin & Chandler, 1994). £ HA
FHAARFL FA PHEAAM waFdo] A (microcraking)F AY UL wEl pEojA= &
“d(microsliding)°] YAF719 FEAA BTG, vjAgdy AL BddFFY FEE AFA
713 ALAFTE oprigh. o9 N E mAvdEdS OE vEHLE BT Zro AL
= A8 TAANANA ¢ ARAFTE g o AAHLS

7

A3 2 74 W(confining pressure)oll FFS
Hhol & gto]l FUlEtH, mlATdY A e TAhdD vAdEW

¢ 0E nnage e,
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FH8 AAXY ] th3t Hoek(1965)2 ¥ 79 F3 BadfAYEE AdAD. 2 s
Ao Fe FLZRANNE G0 AF AR ZFY(extensile crack)?) $AZ s UARF 7
A7t Bt 889 M A (splitting)ol Y H A(cleveage)F B 37} HAY, ¥ FEZ
QoA ATHAWNAUSZ) A3t Adgys d4dcty BIRPHIY 5).

GollA AEa H} 2ol @& THzANA ghitel o3t R HAwA BAL Hd AT
A% Y(extensile crack)?] Aol FB Yolgte A7ARAN AH AFAZ 93 RuF v
A H(Bombolakis, 1973; Stacey, 1981; Martin et al., 1997; Lajtai, 1998; Kaiser et al., 2000; Cho et
al., 2004).

53| Cho et al.2004)°] W29 TAE e FZAAAEL U FY(extensile crack)e] 4o
ALGHAA BREE M T4 R, YAFLEE AT 2EFJ LS FALEY 3F
A% A#EA YT Busgnt. A4 o VR HE o] AFFE 24
ol ¢hytel A (dilation)S KL 0, Martin et al.(1997)F Lajtai(1998)2] 228 SAAA ] tf§
REAA A o s

Location of Rockbust

(a) (b)

23 3, FAUe HMaotaAt, (a) MGBIEIIX| (b) =4EY (after Lee et al., 2004)

(a) (o)

O 4 29 HHmmjAtel; (a) AECLLY AEE Y(after Martin, 2001), (b) ZAQ)
A2t & i (after Ortlepp, 1997)
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~

High Confinement
Environments

' J.ié
3 & ,_L'

Localized  Pseaudo Piasncity
Shear  Plasticity

TR
x,
-
-

|-

Shear Streagth

-

S

- A

- -

Normal Pressure

a8 5. #4400 wE Mol otnoHL|S(after Hoek, 1965)

9 odg Brtetn Asy] A3 +Y=HAUYD Huth AECLY URLe o
T R AN BuHAY. oo o3 &S wAsy] Y TBMOE FHE AR 420
2 A% ANEHEY AR v A ok 043 ~ 052 m& =AFHEH
%}*3 SAUTHLE 4 (a)). Hoek-Brown®| TH37|Z43 FARAE nigog §39s
Eil%‘?} Phase29] & FAAgo] F3FHYH(Hoek & Brown, 1997). 1 118 6914
Zol A o= md2x FAE V-He 9 F9FP e F{F9E 45T 5+ fddh
oy AAe AFAU 2y Iyo AANAHAEE AR RaHsten FEFHEY By
BEE FHY7IPTHE Read et al (1998)0] o3 A& G|t
drF oz AHEE I 9l Mohr-Coulombd] 3 7]F¢u} Hoek-Brown 37| &% 2 HEH
A FHANEA AN AEFBFANAMY B3 Advjng o] FAL gut dojdt} ol nARE
7b 3B 271G AdMRE BHEH e A vt olgd AN E AT
AUSEel F8 FAWAUZo Aot 18y HAdGAH A FEHE FE FAAAUELS <
Ao AYZoIH, ¢4 WRoA ARFE DL AAE Aol AT FAYS 744
711 npEAZEY EE AAANG. gy A9FIAYEL & FEZA(0y > 0.50,)91 A
44476‘-4 Z7|1GAGMEE F8 Aoy, AFZA FIr|Eo] o9} Zo] & F&HEEUMA
T BREe AT, F, F&5bo] FuiEe o gae ddvjnz s #88 @40 o A
}]24 olgbE YU E Zted I¥EE @zl HAEe F A ¥ (simultancous mobilization)E
MY AFAA FAINEL & TEY0l FE3e BHA A o2 U AFAHA 7
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712 oA ot getug e Ae HARAAEE HA2G71ste, HATA ] AANAHA Ho)
BIANEE 3T F g BRI UcKPelli et al,, 1991; Martin, 1997).

olFd A A&A YL o] 43 AN 7Y APz WA FEHAAE EAStE
d o, #9¢ EFSHE dYo] d&olojol I d&AY LR A FAAT RS
AUZ 2AE & gtk A53Q FH9ge A g4 £o] 0 ojgte IIHL 2EN+HARE
BASIE ° A7 ot BRaH T Yoh(Lajtai, 1998). 3 A&A s A £ v
4 %93 (associated or non-associated flow rule)e] 7FRET T AU AHAA BZ A
A YRR ofF ¥ $YPFFA BT A5y FHo] B AFE uEA =
gt dZANYY A B AL £F S g3 f=d BAFEH BHo] Y. o]
S g3 f=8 FIEH FHE HYEL AFAHY FARDEY AN £ ¥IY FF

HAEL ASAAME 49T & Qo 02 FHoA 2HEH, 44 7 SH(hardening) @4 ¥ ©}
Yzt A8 (softening)d o] #FH/E §rh. 24 A3 B F(plastic softening)o] LA A fole
FAHE 24¥Y9 Ut be FEIWY Fah d4ET 24ARFAAME ARY LA
o] opZlHEE g2 oA 24AFATES TRE HAE FA7HA B o Eol AT

AoAA AFE bt} Zo] 7Ee AAHAUY FH7|Fo] AA EAANA T3t HAAALEY
< Y3 b FARE WEST Jof ol F Ay AT 98 RdEo] AANIAG.

Aglawe(1999)%} Martin(1993)2 &4 999 HAE FAH7] d3ld HUREE 9 Ass
FRAHAANA AAstA HHE FPect. 2 0T L AAHoln AA AZe H
4999 WL 2 ~ 34 AWy RuH YT Martin et al(1999) BEAH FH Ay
ol Hoek-Brown 71&& RF7] A= s = 0.11(1/30,, 0,5 FEARANEH)ANA m,9) @& o)
T A AA o o Bustg

Hajiabdolmajid(2001), Hajiabdolmajid et al.(2002)& A @A ZxHth 433 ¥ $HFE
A @AYol walo] olE ol AFEdAA atA wHE FAZE s Ao
Fag o], olgdd olfE HEAHN vfAREIF WY EN YEIHY AE UEA $IE A=
B3 HYEOE CWFS(cohesional weakening frictional strengthening) E A& Ab-&3td] PR oA
AZE 3993 HY9E HAsdth. CWFS 29D AECLY URL A4 #2d FAHAE
4g & EASIEoY, CWFS EdoA HAgo] JRULE ZHdde 2 TA MY E(plastic
strain limit)3 AR =] Wsle 449 YAEAR BFAA FeHo AU NI AFEAH
o a2 HE BAHoF st FA Aol Sl

Fang & Harrison(2001, 2002)2 AgoA Aozl AdAe] T EFSZREH TH A5 (degra-
dation index)& A 931, ©]& FLACSY FISHO 93] 7+4] 2 Y (degradation model)E A3 4
W A 33 AN G d4E HYsAT. 15 BHEDE FEdE © Ao $HA F
Ao ZHAEE wHste Aol APHOE oy go| v B

Potyondy & Cundall(1998)%} Konietzky et al.(2001)2 YA Edo) 23 URL FHAA A
He X9 "HedFue &499 L AT dAAFELL dAEY EFLEREH " F
A #AE BAF F v AL /MAL I 2 &4 7(2002) F7AT B2 A&}
ZNEEAREZREH doiF HHRDE FESYFAH Agsid oy, 4A AN 2o A&
YESZERT ¢ 2 JUREY ARE 4E3te A2 Ve AFAA dFETY 4R
23 GATALA Ao o HE& A7 Beg AoE YEhgh
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Measu,‘eo‘ Predicted

Tensiie
failyre

Elastic

Predicted

€
Elastic-Plastic Flastic-Brittle

« Shear fajure o Tensile failure

I8 6, HEE oYt Phase20| 28 EE mnjYA{after Read & Martin, 1996)

5. difAlint SEolol FMatajty

Bol¥ &y FFAA $Ase HAAAAEYE 797 $iste] 29 29 (physical modelyE
o] 4% YUYl 97 dFAEY Y& FYPHUT. 2FNPE GRE USYEAYE 2 o
dEHP g FRHAdow, FF PN BAE Ao ANAMHY AV E fF
B77 FE FRHUR(Hoek, 1965; Mastin, 1984; Haimson & Herrick, 1989; Ewy & Cook,
1990; Carter, 1992; Martin, 1993; Fakhimi et al, 2002; A 9%, 2004; M4 &, 2004). £3 R E
A EHE AAYEERE WA GH A28 Yoher) 9T 477 FHHAT(Lee & Haim-
son, 1993; Haimson & Song, 1993; Haimson & Chang, 2002; Haimson, 2003).

ZURLE o8P oA AFAELS HolE FHY Fae= F A Feo 7Y (primary frac-
ture, remote fracture)® FA FH M2 breakoute] WA G T RIFYHIP 7). Martin et
al(1994)2 o8] @Al I Ju H¥AF2RY EYRdoN BojEY Bys yim
TE FHAA BEHE sy BEE Y §HFES BolA &=t Y B3 75
mmE T & BojEoA szt dAsy] 43 HHSHE Gl ASAFFEE 298, of
= FENAC E48 Fopzvin Rudyoi(2g g).
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a8y Asgs FHAA, dFE 43 dFe TENFL 3D 7oA 2ol BP 2
Yo HAogE 7&3A R opy|E WA YL doo F&le] 4A Aody. olH¥ T
of RZo 7|Astd, 94 YL AAHoE A3y vjug P A% A REE HAT
o] z71GdANA Fa8A BAEA LY. ot AYEHE FHAA FEE ¢ 2 FEEd
W AR fHe] e $YFE)E AW o SHFEL AUNY AEE ALE 4
FolX 42 UCsy Aty (Y 9).

~ Remote |

Breakout

3y
4 » Carter,1992

Qb 258 % " o = Haimson and
7] * : Herrick, 1989’
3 e, e * Mastin, 1984
& 2t A ez © Martin, 1993
o g
E 1 5 =1 e S
Q = o o
()] n [
€ Ao g .. o -
A g
2 05
[
o

O a A N " A 5

20 40 60 80 100 120

Borehole Diameter (mm)

O3 8. MUHAIEIOIAM EHoiE 27|12 Oto7HA|23 0o ZtA| (after Martin et al,, 1994)
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800 Hoek-Brown

® O¢j=224 MPa
my =28.11

Lab Peak —

o1 {MPa)

Microseismic
Events

Insi Cpi= 224 MPa
Microseismic - n situ my, =0
Events s =01

<10 0 10 20 30 40 50 60

o3 (MPa)
13 9. Lac du Bonnet &tzZt2tofl thst Hoek—Brown HtD|ZatM S{EO|A ASE
O|AENTDH OJHIE 2l ALHA|EC FEIAISHE T AIE 228 (after Martin, 1997)

29 109 19 11& %‘f‘!
D

Aol BE A4 E4e Yohus] Ao ANE RIErEe)
CEIERE SR 2

3

: FA%g Wzd Aot 19 xolA BE g

2ol RYUFPH S48 SY2A Ao AL FFl 4AUA Fe HEL 42T 3

HRRHE AS2 et RRARARE ARId BE Ad 4012 AR dehin A
3 5 Tk SHAE A% 9 @A va yuge HIePYEst Auen, @

SEE ANE A HEd BY 4 @3 NLee 2YAPAH G 4 (B 4T AolE

B¢ @ 5 Yt

1>

4, )
—=y. 068 *+0.916 (3)
a g

c

7—125 Tmex —0.51+0.1 (4)

A7NM dy : AAAE, a2 TF WA, 0,4, 0 THAA HRHAEH

FAANAHD bt 2 B
EREEPEESEP £ %
Assts AL g o éﬂl?ﬂ%‘fﬂ A% 20| Fesjs
Ao A 22 v, 22IY, 259 WY 50| 1 8o 2
w02 999 TAESGE A 23AYT SR FEe T

r1°ﬁ to

o
S
il
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AZ BYARolMY e WL 25 AARAMY BHFLY DAL JAsHE © w
sto, A3 Ze ddE P4F gy FENFE 2= FE BAFE CH‘?} T4go] 4
WAoo AA R8s W2 o2 Budng. oy FENAY, & 5 A7t FobHd
nel A& & LTEHE §YSE] AN #EAHE A vE AY¥E wEUs d72H
7} Martin et al.(1994)°] 93] 23 ¥ 1} gt}

04/ <0.15 0.15 > oy/g¢ < 0.3 0.3 > g4/ < 0.4

Miner spalling
Microseismic events with
moment magnitude -6 to -2

D;=03 D:=06 =
;= 0. D;=0.95

7 350 6/, =01 /o, =02 g;/qc =63
b5
€ 35 .

g
3 D;=125 Major siabbing and damage
£ o 51/(;5 =04 Seismic events with

g =16 moment magnitude {10 2
S (=
B o c‘/o =05 Gy/o, > 0.5

@ 1We =% L

2

¢ 150

1
% 160 @ Physical model test
& 50 @ ASPO4ZD Levet

[=

§ D) 420 Levet of the URL
5

6 ’
20 40 60 80 100 120 Severe damage
Maximium Far-Field Stress G { (MPa) n&::ncg magnitude 2to 4

O3 10, XS USU-2 HHE 24472 2gMdExA
(after Andersson et al,, 2

1.8 5

-~ GRC
® Kirsten& Klokow, 1979
* Jlayou et al. 1991
@ Martin et al. 1994
161 ¥ Martin, 1989
® Ortiepp & Gay. 1984
I ~  Pelletal, 1991
= A Stacey & de Jongh, 1977
2 144 y g
@
2
3
®
w
5 1.2
£
%
@
[
104 4
] Physical model test
0.8 T v T H 1
0 1 2 3 4
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H 2ol &
29 R4S A A
g shepsts Aol )% Fastt
o wet BAse A% )
A FREA ghol BT T3
49 977} 7Y, ¥ ATdAE A2 B0l TAGe dE A4Rad AR e @7
= 2 A4 el AT B4 e Lolayth EE $YxA BE A4t
FHE/ A FAHUY B AW WRAARE WL, B3

< &
< dd9 HERA AT ¢ AT AL
ol FE2EY ZADANNRE YR 2 g9
ILEI‘% 0}2‘7%] 4“44/] %*@Uﬂﬂqé‘% o] % M

A

oX
tlo |o

e
it
o
R,
)

LoWgE, 2004, FUTAEA %) 2HE W 219 AT BE B4 @
& AT, FIAAS SR, Aeieta,

4. &7, 2002, vl2nig AN AFARRY Ao o3 G4 WPy, FIAAL
=T, Aedsha,

5. Aglawe, J P,, 1999, Unstable and violent failure around underground openings
in highly stressed ground, Ph.,D, Dissertation, Queen's University at Kingdom,
Canada,

6. Andersson, J A,, Strom, K., Svemar, C,, Almen, K E , Ericsson, L E., 2000,
What requirements do the KBS-3 repository make on host rocks?, Geosci—
entific suitability indicators and criteria for siting and site evaluation, Tech-
nical Report TR—00-12, Swedish Nuclear Fuel and Waste Management Com-—
pany, Sweden,

7. Andreev, G E,, 1995, Brittle failure of rock materials: Test results and consti—
tutive models, A A Balkema, The Netherlands, 454p,.

8. Bieniawski, Z.T., 1967, Mechanism of brittle fracture of rock, Parts 1, 2 and
3, International Journal of Rock Mechanics and Mining Sciences & Geome—
chanics Abstracts, Vol. 4, pp. 395-430,

9. Bombolakis, E., 1973, Study of the brittle fracture process under uniaxial
compression, Tectonophysics, Vol, 18, pp. 231-248,

10. Carter, B,J,, 1992, Size and stress gradient effects on fracture around cavi—
ties, Rock Mechanics and Rock Engineering, Vol 25, pp. 167-186,
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13.

14,

15,

16,

17,

18,

19,

20,

21,
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23.

24,

25,

Cho, N., Martin, C.,D,, Sego, D.C., Christiansson, R,, 2004, Modeling dilation
in brittle rocks, Proceedings of ARMS/NARMS, 04-483,
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