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. RS%(J§ Phase?) ZTF FRCiE T2 il Bifs 2 4 Hr ik 4F (Finite Element

Analysis for Excavations and Slopes)
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=. RS =45 +7#1 (Rock, Soil and Discontinuity Strength Analysis)
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for Slopes)
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Analysis for Rock Slopes)
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. Examine®® =4k F TEFEZ IR M (3D Engineering Analysis for

Underground Excavations)
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Microseismic event locations at the Falconbridge Lockerby mine
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J\. Unwedge T EAEHEFEZREES M (Underground Wedge
Stability Analysis)
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fupper Left wedge (6] M
1373

folume: 38723 — 5, X
oight. 10454 tonnos \ N A
z-Length 562 \ 3

IMode: skdng on ot 2 5

Front 1 e 1

Dlieojos  Daieojiso b eoparo L

Roof wedge [8]

FS: 2.3

N Colt Mode: Tenzile
™

Shotcrete property: layer 2
Shear strength: 200 tfm2
Linit weight: 2.6 tim3

Thickness: 10 cm

N

Wedge Length: 0.27 m (7%)
Anchoraga Length: 3.73 m (93%)
Bok Fadure Mode: Stripping
Suppart Force: 8,89 tonnes
/|Bok Efficiency: 0.8658

Two layers of shotcrete added

7| Location: 2,67 m (67%)
to support roof wedge.

/ bok capacty: 35.55 tonnes
fadure mode: Tensile

8 B Scale Wedge: 8 Roof

Field Stress Visuakzation ’ None

@ Tumel v Normal Stress
v @ Excavation Face Polygons e ess
S e I
@ Show Joint Colours
Sigma %
1 Wedge Information Fiker.,, Sigma Y
el Tau XY
v Display Elements

Wy Define Field Stress...

Selecting stress contours to view on wedge planes Normal stress contours on wedge planes
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Tunnel Axis Plots &35 B F 7 A4k B i 7 1) BA S 5 B il 28 5 3~ T S8 £ - 08 B
TEFE M AL E R, BRBE TE S 2k 5 1 1 A8 A AR AL Ya e, B3 R 8 3%, Unwedge %7
Mt Bt 23X P AN S 30 AR A T A 0

> B ﬁ'ﬁg%j&ﬂj }—'Ejj Contour Plot of Trend / Plunge versus Maximum Wedge Volume.

;\')Unwndge [RAMP_stress, WEG - Optimization Contours™]

> B%/J\E’\Jﬁé%ﬁ » Fle Edt View Opening Analysis Support Window Help R
> RRIIBRARARA & son | 58 Umom
7 Contour View 8 Chart View
> EVEHBARIECE
Data to Plot:
> IR AR pia n
Tiend [ 99 ° Phunge[ 24"
Wedge Information:  Filtes List ...

Volume: 37 522 m3
fWeight: 101,308 tonnes

)| flengtc 717 m

Apex Height: 4 83 m

lapex Angle: 69 43 degrees

i| [sealing Parameter 1.0000

Scaled by: NOT scaled

iMode: unconcitionaly stable

Joint Areas: 1) 2080 m2, 2)19.11 m2, 3)
.......................................... 18.33 m2

Lower Right wedge [4]

Neight: 6539 tonnes
z-Length: 4.09m

Apex Height, 1.05m

lapex Angie: 110.00 degress

Scaling Parameter: 1.0000

Scaled by: NOT scaled

Mode: siing on jont 1

Joirt Areas: 1) 435m2, 2)431 m2, 3)
185 m2

) 2.000 15.000 18.000 21.00 24.000 27,000 30.000 33.000 36.000
T T [ [
T T

o i 150 ! 200 2850 300 ' %0

v

J1: 707036 02: 85/144 03: 48/262 (trend,plunge)= 259°, 58°

CBX

-

% File Edit View Opening Analysis Support

D&E-BRS|> - - [B R B @ NF D O®R T D

9 Settings ‘ #5 UserData |

) Contour View [ ChartView

a0

Data to Plot:
Pressure for F5=1500 >

Tunnel Axis Drientation
Trend: 1507 Plunge: 587Presswre for F5=1.500: 2.13 tommes/m2 Trend [ 13221 © Plunge [ 171

‘Wedge Information:  Filter List ...

v
Floor wedge [1] fa
g il |FS: stable
] eight: 90.627 tannes
Upper Right wedge [4]
F5:0.214
R | [ e

ower Left wedge [S]
Fs: 0.912

weight: 3.611 tonnes

@ Roof wedge (3]

5 : FS: 0.000

e Pressure required for design factor of safety = 1.500, tonnes/m2 eight: 32,159 tonnes

0.30 0.30 1.50 2.10 2.70 3.30 3.90 4.50 5.10 S5.70 6.30 6.90 7.50
! Tiend ! 100 ! 180 ! 200 ! 250 ! b0 ! 380
v

@ Ramp - Optimization Contours Stress - Dptimization Chart | [{ll Stress - Optimization Chart | =
For Help, press Fl [71: T0/0% [r2 857144 AR (trend, plunge)= 1507 59 A
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JL+ RocSupport BEFEZZFERTEM A (Support Estimation Using

Ground Reaction Curves)

RocSupport/& —#k % T8 F B HCA BEITE TR 20EN 3 AE, vl DA ECE A 3 T B
B2 W A, SEBESSM PR R BN, P A RS HBEIE R JRAL
NAVIRZS . BASER TP SH, BB R] )32 200N i 26 A0 S R0 dh 26 HEAT R, P4
2R 128 XS 7329 Rk R I 2 4 R AL

RocSupport{Ey—ANA F 0 L H Al UL TR IE e H 29 b veit, e nT BA RS E W T
ST R VA SR R BRI MMERE B, Tt — 22 igny o drnl CLH 7 4h—3CF
IR ITAE FEPhase?58 ik «

RocSuppori@ H THCA L FRRIETFZ, EAEH A 208, A i3
B AN B 2 M T B R A

1 RocSupport - [sxampla1. sp - Ground Reaction
Be LR Yoo Wohes QoS Wrdm heb Lo Be 0t Yew dnevss Qemtis Window teb

DE-B @R MIBa/0vis- D@E-0 &R DJhalv - VE O Cetemiistc Aralyss v | Factor of Safety: 3,165
Ground Reaction
and Support Reaction
13 = ™ 8
a0 15
12| &
= 14
11 b4
& v 13
1.0| §: - 12
a2 ¢ 5
09 - - - 1
#* £
a " S Fo
2o g g
g,, £ S
$ £ 08
06| H £
§ gor
05 5
S 08
04 s
03] §M° ) e
02 % 4
£ous
01
0 i
DUTIC 24636 265061 28 08D AN
Fabrosaey 3
TR0 S5 2 IST, T 201G nedIna. 2
P AR A T T
< > Comvers

For b, press FL

MR M2 CRPAID AISZI RN IX e R ) AS RPRE TS I 24 R B

RocSupport - [Project1:4 - Histogram Plot *]

-ax &
D@ -0 SR DIfda v~ ANE /Ol 68 2 M LS [ Probsbistic Anshyss v Probabity of Fakre: 20.1% GD Qé& 03 ARNE /S 8B 2 WS (2] robabistc Anslyss v Probablty of Febre: 8.5%

ZARZMETTE (BIAEE 20%) MR E R R S 7 e REORR
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RocSupport - [Project1:2 - Tunnel Section Yiew *]

b Fie £t Vem dodyss States Whdom tho

0@ -8 S8R 0IJh - ARQ VeF /(O @& Determinisi Andlysis v Fackoe of Safety: 20.4257

/e Osfaul Project
tings.

Deterministic Analysis, Duncan Fama Solution)

7374MPa
76m, 14.7111m (unsupported)
206414% {uncupporiad)

e Lt Yew fnslyss Datistcs Window e
D&F-0 SR T Jda RAQ VE . Ohtd o ML rrobsbhac ansyss v Probabley of Fakae: 0%

LBIX] | sxampled.op:2 - Comulative Plot
Cumulative Plot of Factor of Safety

Cumulalive Prababay
\‘

"

,

213 3014 3893 am 5852 8532
Factor of Safety

SAMPLED: mean= 3269, 5.0=0.575, min= 2134, max= 6532, PF=0%

i  wxamplo g3 - Scattar Plot - (DX __exomplad.cop:1 - Histogram Plot
i Scatter Plot of UCS of Rock Mass vs. Factor of Safety Histogram Plot of Factor of Safety
/ e ee 1 13276 m] o 7
/ 7 & on
g L
; 3 08
% oa
£
2 02 e -
2 0.00 ¥ O Sm——
o1 214 3w e am sem esm
2 3 ‘ 5 L] Factor of Safety
Factor of Satey
SAMPLED: mean= 3263, 5= 0575, min=2134, max= 6532, PF=0%
Correlation Coeficient = -0. 938579, alpha = 0985315, beta = -0 156044 BESTFIT. @t Beta, mean = 5.0% 0575, minw 2134, max= 6532
For b, press 1. e

P B 5 SCR R BB Wi . BER Mg R ——E7 B Rl 2 AT B DA B W

SuppOREardmeters * + X | Support Parameters (7 A X
+ Rockbolts ISlEelsetsl ¥ Shulcretel Cusluml
T et Sl sl Fockhals ~ Steslsets l Shotcretel Custom I
¥ ddSuppat [ @ 34 o Rockbol i =
3 25 o Rockbalt Type Ot of Plane Spacing [m]
© 19 mm Rockbalt v Add Suppart - p B
© 17 mm Rackbol e inIe Alangs: rib :.I I1 =
O 5539 Split set
O E¥x Swellex Properties
20 mm Rebar <
O 22 mm Finerglas Flange width [mm] | Section depth [mm] | Weight [ka/m] |
& Plain Cable
 Birdzage Cable @ 305 303 97
— O 203 203 E7
Max. Support Pressure [MPa) !ﬁﬂ tar. &verage Strain [(Z]: EE 1 150 180 3z
~ Suppart Installation
' Distance from tunnel face: |3 32 m _}: Advanced.. |
" When lunnel convergence is: 0.3 - =
" when tunnel wall displacement is: IBO 5’, i
A171e T
Close M aw. Support Pressure [MPa); }1 1718 b aw. Average Strain (%] iﬂ-3
Support Parameters ? a X | Support Parameters ? a X
Hockbolts! Steelsets  « Shatorete | Customl Hockboltsl Steelselsl Shotcrete  « Custom I
Froperties Custom Support Types
' Add Support Thickness [mm] | Age [dgys_! LCS [MFa) | V' Add Support Name Max. Pressure (MPa)  Max. Strain (%)
1000 28 cii @® Custom #1 0.1 1
Cr 300 2 35 =
O 150 28 5 &
100 28 3B maxs
® 50 28 35 =
o 50 3 1 5 Load Default
2 50 05 & i@ Set Default
57 Insert New... ¥ Modify... 7‘." Delete
Max. Support Pressure (MPa): r_'§8_8§5_1_ Max. Average Strain (%) |01 Max. Support Pressure (MPa): 0.1 Max. Average Strain (%) 1

W B S R R SR I

EE G —% P RE#HZE: 400 888 5100

M3k www.CnTech.com.cn H3F6: info@cntech.com.cn
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+. Settle®® =EPIREFEZE D44 (Settlement and Consolidation Analysis)

Settle®CE R HrEbatl. BRHE SEEHAAT AR N AL B 5 RS 8, LA AT L
PO G B LR A A, B =4S R BT B DN, AsE TR
TSGR LS (3D #AT AT U5 BAFIE T DU SUMPRLER AU e MR B AR, B
Bt et oK sRe, e a] DUE SOKT- B8 A IR K 26 AF

Settle®C 1R At ] LU I T B RIR, SPER s WP R, VR i 2 m]
LI 2 A7 ff B A AL AT 38 AT P DA AP BN B N B R R TR CEE AU it i
RERIERL) o BAFAT LLUE SOWZ, fEJTZ0 B8, B gt — MR P siig £ it TR,
8145 H 7 B8 52 A IR AT 4 SO RO RE ORI . A BOERAE I S A A DhRe, R P W] AT 3 2558
B 45 S YT Fek P FHE 28 v JEE M I (1] o

Settle®P55 K ) =4k Jm AL BETh RE 9 M 7 i b B MV B H SRR IR AR . UikE. N
FLBEK T F A ] 45 B A5 AR ml A =4 = B s, RA% 1 R B sk B D g vl A B - &
BAE—HEATHRAE R, m R BB SR S P R B R R e B
I, = BEIAER RS 58, B v Sas SRR DL — 4 BlExcel .

N L S R PR P P S R LAl L0 Mol Lk F M3 84 et 64T M - i a3 Vi - b

B () [ 25 7. AR MU EALBKIE D) AR AT DR (AR . A F TR AL
BER, FPATRUE LAl M E WL, R 2 BoRBE R 8 K- B A R s K.

b v o G e Bt o bagae Do b

et e v beenere. —
4 .

AL BRI B (] R AR T 2, ] A FLIS /K s o Bl e 8] 42 1 il 2
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i JoH SR AT A FH T SRR 2R b s [ 45 1o R AR 4D HE BT [ 45 93 A

Settle®P A il s T F CRAILRE R 45 R A F 2R )
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+—. RocFall %&fXK4it4Hr (Statistical Analysis of Rockfalls)

RocFallf& — 3k FISR A 350 A R I GETE 0 B, & mT BLog i e BEAN L 3500 A 1) 3
BE JEEAMPBE e AR L, DARIE AR A SN E . W ZR B RE . R A SRk e
AT ERERT LIRS, A e AR o, I B it SR g A

RocFall ] DL KAv& A7 v BEAGSH B T T3 A REHR 70 28 n] DL A, D5 (i Fh 4
RS Mo BlEARE R R S A BB BE LA ELAS B A B T e BBk pe . RO AIALE .
RocFalli fit 5 e WindowsHe 7 I 2 M2 573, B S AN th 980l CRI( D A5
e ek PR AT L EL R UG A2 52 204 7 i Word SCR . RocFall St ¥ FH P 3 IR da Kicdls (bt dnde ol
B AALED RGN 2% i LU SCSE 405 10 708 Bl 5 1 ol (7 B8 1) v P2 Bl 5 00 O
Fop it e )

N T B E [R5 2 KL, RocFallfE 2% 1 KB T SCHR -2 5 Ty I B4 — 5K Bl 5 R 2
S . RocFall[AIN e SRR RHA T 2TV 3% R e, Gt (0 75 2K E A1k
[Fylal 3 2% RocFallidn] DL A AR sEAT I 9E (betn, fEBiRE b aidrfi i s, MARZn
IR A R H AT A o B J ol B e OV AT 842D

RocFall 7o ¥ F = i DRk (14 81 2 vy ot e i Bt tE B2 T HTENRIR N B &, B bl
A LA HH BIExcel o 33 AR A AR ] DL Rdx SO DL AECAD R A - 2 [
THROAMEGRTE, WL Abitmap B, 24T ORHERES B UL R SRS 73 Hr
ey, AEFTEN AT DU RR 7 A FR 5 BE 2 T e

e TR hem Suwe Rods Sares Goch Teok Wi Heb
DEE b IR V@Y AQRQ AXE [ NNLN i mil 2@
W oN W Asphah [defouk] . ¥ = e i\ xOO0CHEW 74

wwwwwwwwwwwwwwwww
Ge G Vew Stpe Rocks Qames Graph Took Wndow bep

DEFd g DR Y@ QA QXA NINAY L w2 | WX < @ Asphan [detaul)
& W LmNvOOE W

o

fi ] RocFall, N LT, ARk Fe RN YU A A
AVEAALE, — A5 BRI MR IR 52
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B G Wew Sope Rocks fames Gah Toos Wndow bep
DFE B DR V@Y QA QXL NNAY L& LZ | 1% WX < [8Aphan (dotaut] v
e S EDrww Ex LR NOOR B

=]

coliactor, fal:Total Kinetic Energy on Barrier001

Total Kinetic Energy on Barrier001

/lAnguIar Velocity NOT Considered

IAngu!ar Velocity Considered

Total Kinatic Energy ]

1
JFor Hep press F1 DATATIS O _NO SNAPPING SORocks 220386040

A B BE T AT S KL

RocFall - rocfalld. fol

Rock1:Total Kinetic Energy Distribution at x=10.650*

Fle Edt View Skpe Rocks Barers Graph Took Window Heb
DFH b IR V@Y AAQAQQAC [ NNMAN L HX &1 17 X mAph [dotaut] -
o Qi Gow O BN NOOCB RE 2

Total Kinetic Energy Distribution at x=10.650

rocfall4. fal:Slope Profile TIEIX . socfad, falk Total Kinetic Energy on Barrier001

Total Kinetic Energy on Barrier001

Number of Rocks:

800 1000 1200 1400 1600
Total Kinetic Eneray [J]

roctall, fol: Totol Kinatic. Enargy Enlape

Bounce Height Envelope Total Kinetic Energy Envelope

/

Heggt Apove Spe fm]
(S
Total Kinetic Energy (4]
Eeggd
»
4
3
%
.
-_:
4
3

i
-, at |
i |
01 234567869 10112131415161718 0123456786 910112131415161718
Locston (m) Locaton )
[
For belp, press F1 NOSUSPING | SORocks

Fe AT AT BBhRe A ER
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+ . Dips HiFF M EIEEMBM ST Y4 (Graphical and Statistical

Analysis of Orientation Data)

Dipss& — a2 T U 8 107 A A B v, e B 2N, BEIE &0 T sl i A
AL TR] B R R A, RO RAR AR BO I P A e o AN SR L 2 s g LA

Dips V6.0 A Af T 438 7 AR e (0 — IR L EL () T2, 8 D e B4 4 X~ T s 50 73 A
TR BUBARABUR 2 B R RS gl BRI SE, A Fmn A B A
LERERERTE IO erie

Dips St VIl I Fal B MR R M A B di kK, [RIN R & 2Rt HThee, g
THRER TR 2 P B AR THE . R R SEAE P LU e R e v

Dips 2% s+ TR i A A MR EEAT o Mo b TR, {2 Dips H H1f
et o0 SRV E BEW AT —J: T 5 AL B 34T 0 M

| o B

Qualitative Chart of Set

T =

T

P pss
o o  YORVO N = T
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+=. RocData Hf. LRAELEEESPr (Rock, Soil and Discontinuity
Strength Analysis)

RocDatasg —# R A A LR BRI 2 e TRA, AR ugLmis
YIS

RocDatar] LAt = il o B B30 280 Ak i e M s AR 4 1 R 9 FE R0 2% 2400,  RocDatai £

Sa T TP R 2K PUA G R Generalized Hoek-Brown. Mohr-Coulomb.

Barton-BandisHPower Curve. RocDataf3 2l 1k 285w % 24 m] LLE £ 5 A 2 Phase?
HSlidef A .

T A 28 28 1T DA ER B 7] -3 [m) F0 32 87 7 25 (B B Rl W& il . BH RocDatadE 3 1) 85 Y] -1 ]
IR 77 265 2 T LIS FH TR BRSP4 () 3 3 A o o AT, T 3 Y A 2% 28 mT DU T R 21540
RocDataf@ —#km a8 BARMART, X vrH P R i T A F SR S8R, DUOWEEEL
PSR RO i L2 2, A P B b B AR AR 5 P X — R ) R

RocDatall 7 £ RocPropiX 4~ if AT iz 4T A A J& 1508 22, RocProp #7002 413
KRR IO, SHAARPURIRE ., Jrhismfl . B S, HoekS M
WEZHSE, R RMFEIEITER P&, JERvH P ERInE S rEHEE.

© RocData — [Dolomite Triaxial Datal QE]@
Lé_hli Edit View Analysis Window Help -8 X

DE-HRES 22X 0L LAVl BRERLEZ%S O

Hoek-Brawn Classification

< Webatuck Dolomite - Brace, W.F. 1964, Brittle fracure of rocks. In State of Stress in the Earth's Crust, Elsevier. 111-174.
sigei [118.296 5' MPa 43
| (100 —=1 Hoek-Brown Classification
G5 —=l < intact uniaxial comp. strength (sigel) = 118 296 MPa
mi [11.341 4::| (2] GSI=100 mi=11.941 Disturbance factor =0
= intact modulus (Ef) = 50275 8 MPa
D |0 = =] modulus ratio (MR) = 425
" Ei|502758 — MPa Hoek-Brown Criterion
mb=11941 5=10000 a=0500
FMR[I5 T = @@

Mohr-Coulomb Fit

e cohesion = 35332 MPa  friction angle = 35 37 deg

Rock Mass Parameters

mh |11.841 tensile strength = -9.907 MPa

s (1.0000 uniaxial compressive strength = 118296 MPa
global strength = 110 381 MPa
a |0.500 modulus of deformation = 49930 66 MPa
Analysis of TRIAXIAL Lab Data
o :qﬁc;'[m 2+s]u No. of lab dala points = 6
Tei - mi from analysis of lab data = 11.941
Failure Envelope Range
Application:  Custom -

Shear stress (MPa)

sig3max | 109,665 {MFa | *

Mohr-Coulomb Fit

c (30332 MPa
phi |35.37 deg

Fock Mass Parameters
sigt |-9.9067 MPa
sige 118,296 MPa
sigem |110,381 MPa
Em |43350.66 MPa

By CopyData

Normel stress (MPa)
Ready

RocData &K 7 LS BRI H AR BT, 7B G sl Kot A o 2% e e 28
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EEX)
E) e £t Vew Iwet Fumd Tok DXa EOboPDF Widow Heb
DFE28 SR sR@ - Q-4 @D T 0 - BZUEEEEHS % ® -
3 0 2 i 2 @ ve
Compressive Strength (MPa) - 5 GQuu4aan ahea -
A B T ] 3 F G [ T J K (v M [
1
B p3 Hoek-Brown Classdication
3 sigei 20 MPs Principal Stresses
1 Gt 34757
5 mi 13855 50
3 () 0 7
7 Hoek-Brown Criterion 4 5
8 b 1.3187 =
9 s 0000711 §
10 a 0516214 H
1 Failure Envelope Range 3
12 Agplicatior Custom £
= 13 sigImax b £
S 14 Mohr-Coulomb Fit &
2 15 < 244111 WPy 3
b4 16 phi 21.2753 degrees =
17 Rock Mass Paramters 5
18 sigt 001617 MPa 5 0 5 10 15 x *
;: ::::m ”};::g m: Minor principal stress (MPa)
21 Em 261248 MPa
2 Princigal Stresses.
2 Numbar _ Minor princMajor grincipal
2 Ao . Normal Stress vs. Shear Stress
% 2 001617 0
» 3 0188078 2821525 16 I
Compraszve Stergth (MPal 2z 4 0392324 4158673
2| 5 05%571 52313 = 3 1
3 3 6 0800818 6187438 4
ol 7. 1005084 7.049318 &
3 6 1208311 7.650061 E < il
W FriedOinboton [ Probatity Hitogam 2| 91413655 8604337 g L
Eq| 10 1617804 9321732 H & o
Data Steitcs: Number of Samples = 53, Means 14535, 50,2512 Mina 1262 Max 297, BestFit« Nomal Al 411.1.8220517 10.00092] 2
£ 12 2026297 1067077 L] z
1€ 45 w\sheety (Sheata { sheats / Kl

RocProp #u#fs e 7 i R T e 5t EL 7 1 321 Excel M 1 Kds 2 K
TR, R T REE G0 A

a - [GHB Lab Data.roc]
Lﬁ‘ﬁile Edit View Analysis Window Help

DE- HRS B2 MR RQAQAR (VY& &g % 2% &
- Hoek-Brown Classification . " "
S m MPa o ‘ ‘ Analysis of Rock/Soil Strength using RocData

=] ey Hoek-Brown Classification
GSI 100 == @ intact uniaxial compressive strength = 20.387 MPa
mi [9.727 _‘? G@‘ GSI=100 mi=9.727 Disturbance factor =0

0 = Hoek-Brown Criterion
D = A mb=9727 $=10000 &=0500
 Hoek-Brown Criterion Mohr-Coulomb Fit

mb {9.727 cohesion = 6152 MPa  friction angle = 33.03 deg

Rock Mass Parameters
& I1‘°°°° tensile strength = -2.096 MPa
a [0500

uniaxial compressive strength = 20.387 MPa
a=artay [mb ﬁ,+sr
el

global strength = 18.875 MPa
modulus of deformation = 30653.30 MPa

Analysis of TRIAXIAL Lab Data
No. of lab data poirts = 20
Sum square of errors (Residuals) = 8.109
Current strength envelope is LEVENBERG-MARQUARDT 'hest-fit'

i~ Failure Envelope Range
Application:  Custom v

sig3max |20.0000 _,? MPa

Maijor principal stress (MPa)

|

-~ Mohr-Coulomb Fit—————————
o [6152 MPa 2
phi W deg g
-~ Rock Mass Parameters — §
sigt |-2.0959 MPa 5
sige [20387 MPa @
sigem (18,875 MPa

Em |90859.20 MPa

o 10 20 1) 10 20 30 40 50 60

By CopyData
‘793" Minor principal stress (MPa) Normal stress (MPa)

Ready

RIS FH T X Hoek—Brown #EMILA 1 i HE AL 48 28,
TR AR b O A AR B Uik ) B 4 BRI
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h{5&; (CnTech) AFEN

HRHZ (CnTech) 2 b [ X A5G (1445 5o BRI H & fid o7 RPN . 1 ou
AT ESARAT R 2, RS — BB T 05 E BRSBTS i 5 S it
AT H W, BB R BRI IME . ST 05 . RS T — IR e 7 A
AREGFEIS, POTRHAREE B EEIFIEAINA B ERV B 47 CAE BB i . BERE L,
HATEIE R A A .

B 1 9K A BRI 28 22 4t iR BHGE BEA T i i ARk 55 1 BRI BS Il
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