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$en, 2% Barton® Bandis(Barton & Bandis, 1990)7} A<t Barton-Bandis 2 Z9(o]¥ BB
2ol F3hol AA7ZA Agd A 2d F 44 "l ATE /Y AHoE BASE Ao
2 A7%x gio. @9 H vnePod @A, el Ag WY wE £IRY 5 A4
dele 9%y AFS 2Absied A7 g Aoz 484 e Mohr-Coulomb da EH(o]%
MC 2dojgt AhE @o] A= gitk

ol AfME NILAEE o]43 T2l UDEC Version 300 2% ¢tel gde] A
Jq4& 789 glol BB 2d# MC 2dg AdaN e 249 23S vasien, e A3
€ d&A M A vjugoz A BB Edy MC 299 FaAS AFstux 3t d44 &
A& FLAC Version 33%& o]43l9 33}t

2.BB 2| 2493 MC Hz| 29 bjm

dele] 983 AFsE gdF oz AR e A8y A%, Awdy A%, xN5as 4
29 AgEYe] e 3 BF &4E 5 nsof Aok olE Al Ay AF S FA A
1 JEE Jdd HRdF F2 ASHE Ae MCEY3 BB Zdo|th 34 Adde ALE
e de 2dd g g8An, MC 29& AE3S 99 314 ZAxut BB Zdg AHSHE 9
o AN ZHst A ddd A B o F 2= Ao HudHm JHIAAE T, 199,
Bhasin & Barton, 1997). 28] A% EA4& EAR glo] BB 2da MC 229 xpo]H & Fig. 10
=z FARATHALS 7, 199). BB 2d u)Ay 3y A% 2 dd¥g AFL 2
g 4 e O, MC B Ay A8y A% % A9Wy AFos BAR) T3 AA 44 A
o] diste] A¥Hoz FHE AFad, F 9 A7 F718e]l W& JRC(Joint Roughness
Coefficient), JCS(Joint wall Compressive Strength) Z4AZ A% Ada AG 7z A3t@AA A sl
e BB REd2+ EA 7Hsdtd MC 29 $3AE BAPE E7Msste] AA bty Agol s
B #Y ARg =@ A ASF /M F4¢ 54 Aawyd g A9 a9
o S MC 2do] Agduge] fAglel AT BRZE 2= Aog BAEIE i, BB Rd9
Y Ayl e} WPzto] Wl A4S EAY 4 o

MC 2923 BB 29 e A% 54 EA 2w ople Algste oY EA40ME Xojst
Ut} Table 19 2 Ada] 249 4+ {18 B4 & HesdtHIAZE &, 199). MC 2d9 9438 &
Ae Tl e e dFSA A ded AN G S FPd ok shew AFE AT AR A
R 4Fol HAZE B9 ojt ANE APYAA Hede &4z A Alg A NHEs}
A3tE e EA7E ok wid BB 2de) A 19 AFANEE Tk side) "W d 4 84S
AdLg F AdE FHo] glon HEZHMNE MC 2l YHEA S d=d 3 a5

MC 2doxMe Hd FAZ3 KT dZd AGFA(Ks)ol AR F23 ARl 4|
3 BB RedAe dejd FARES AYd A3 AA Ao ALEHA G a8 F2% 2
A7t opdth @R {IAAHEAGA] YRS timestep] AV1E AAsed AN AA A4tEtA el
A AdEgd 2L Fold dF B4 JRC, JCSE o4l AFHog A

110



[ MC model ] { BB model ]

1
|
Un on }
Kn K, }
. |
v v

(a) Normal deformation

6p
(b) Shear deformation

short joint
not included O

by
(c) Scale effect

\ \
d
Sp

(d) Dilation

Fig. 1. Differences between MC joint model and BB joint mode! in simulating joint
deformation behavior.
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Table 1. Essential input parameters of MC model and BB model.

MC joint model BB joint model
Kn(normal stiffness) JRC
K(shear stiffness) JCS
C(joint cohesion) @ u(basic joint friction angle)
¢ (joint friction angle) Kn(normal stiffness)
jten(juint tensile strength) Ks(shear stiffness)
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Table 2. Summary of input parameters of block for continuum and discontinuum analysis.

En Poisson |Unit weight| Cohesion |Friction angle Ko

{GPa) ratio (g/cm®) (MPa) ¢)
Range(Type-1V) 1.83~56 0.26 2.65 0.8~3.3 25~40 -
Continuum 1.8 0.26 2.65 26 35 0.5
Discontinuum 5.6 0.26 2.65 33 40 05

UDECE ©]8@ Ed&A e Hsixe Hed 748 ¢ dg £2X 54, £59 84 ¢
dgle] EAHS ZAAdo . dey TS A% Ay X 548 x=F XA A8 ¥ BIFS,
BHTV ZA} Z8& FA Adstd ZFsch deld] 14 2 A4S A 2H2 4L & ¥
& A4 Edo| BRA Azl 28 Helr] Wil S AsiMe AP AN 4 € A%
AE 23 827t Ao 14 € 3348 S 2AETS] 3R Bt A HgEksith

A AFE vie} Zo] MC 243 BB 2de Z7] tE oY E4S 4% JRCS JCSe AlF
2o Ay 2AE Fd9 ZAASYU Fig. 2= FIE % € 79 FsdHe o2 JRC,
JCS ¥EFEE vebdh 712 udZ4e e dig feg £3E Fxstd AR HBarton &
Choubey, 1977). 3 743 AG 7242 JRCY JCSE ol43ld FA s tHBandis 5, 1983). MC
2ol HAHa R ol@dte JRCY JCSE B/t AFAYA R whdZ oz ZAA % th(Hoek,
1998). dzle] AR A AL BB 23 MC 29 FEF o2 AHga o
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Fig. 2. Variations of JRC and JCS with filling material and degree of weathering.

Table 3. Summary of joint input parameters for discontinuum analysis.

Joint set
Parameter Set 1 Set 2 Set 3
Orientation 011/87 | 073/35 | 296/79
{dip dir./dip)
Geometry Trace length(m) 13.10 7.36 098
Spacing 0.42 1.70 1.88
JRC 95
JCS(MPa) 29.5
Basic Friction
BB Angle( °) &
K.(GPa/m) 20.0
Mechanical Ks(GPa/m) 38
Properties Ka(GPa/m) 20.0
K«(GPa/m) 38
MC C(kPa) 46
() 345
jten(MPa) 0.0
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(a) (b) (c)
Fig. 3. Displacement vector at the final construction stage. (a) Discontinuum analysis
with MC model, (b) Discontinuum analysis with BB model, (¢} Continuum analysis.
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Fig. 4. Variations of maximum displacement and maximum joint shear displacement
depending on joint model and numerical method.
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() (b) (c)

Fig. 5. Principal stress at the final construction stage. (a) Discontinuum analysis
with MC model, (b) Discontinuum analysis with BB model, (c) Continuum analysis.
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Fig. 6. Variations of maximum 07 and maximum 03 depending on joint model and
numerical method.
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(a) (b) (c)

Fig. 7. Rockbolt axial force at the final construction stage. (a) Discontinuum analysis
with MC model, (b) Discontinuum analysis with BB model, (¢) Continuum analysis.
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(a) (b) (c)

Fig. 8. Shotcrete compressive stress at the final construction stage. (a) Discontinuum analysis with
MC model, (b} Discontinuum analysis with BB model, (c) Continuum analysis.

s —0O—Rockbeit | | 4o
—@— Shotcrete

j g

° Con BB MC

Rockbolt axial force(ton)

Fig. 6. Variations of maximum rockbolt axial force and maximum shotcrete
compressive stress depending on joint model and numerical method.
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4) BBEY A& 47254 MCEYE A4 423, Ad&4A X240 E va - HES 237 5Y
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