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Fool: AT, APA 14, TR B, &4AAIE, CWFS B9

Brittle failure of Mesozoic granite in the Daejeon region is predicted using empirical analysis and numerical
modeling techniques. The input parameters selected for these techniques were based on the results of laboratory
tests, including damage-controlled tests. Rock masses that were considered to be strong during laboratory testing
were assigned to “group A” and those considered to be extremely strong were assigned to “group B”. The prop-
erties of each group were then used in the analyses. In-situ stress measurements, or the ratio of horizontal to ver-
tical stress (k), were also necessary for the analyses, but no such measurements have been made in the study area.
Therefore, k values of 1, 2, and 3 were assumed. In the case of k=1, empirical analysis and numerical modeling
show no indication of brittle failure from the surface to1000 m depth. When k=2, brittle failure of the rock mass
occurs at depths below 800 m. For k=3, brittle failure occurs at depths below 600 m. Although both the Cohesion
Weakening Friction Strengthening (CWFS) and Mohr-Coulomb models were used to predict brittle failure, only the
CWFS model performed well in simulating the range and depth of the brittle failure zone.
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Fig. 1. Constitutive models for characterizing post-failure
behavior: (a) elastic-perfect plastic; (b) strain softening.
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Fig. 2. Illustration of cohesion loss and frictional strength
mobilization as a function of plastic strain (Hajiabdolmajid
et al., 2002).
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Table 1. Physical properties of Mesozoic granite of the Daejeon region, measured by uniaxial and triaxial compression tests.

Depth DensitSy UCS Young’s Poisspn’s Cohesion F rictiog angle Tensile
(g/lem”) (MPa) modulus (GPa) ratio (MPa) © Strength (MPa)
300 m 2.653 170.6 52.64 0.248 25.25 57.9 12.8
400 m 2.619 184.6 46.76 0.241 27.37 57.1 113
700 m 2.612 240.6 60.52 0.216 29.67 57.3 9.2
800 m 2.651 181.0 59.13 0.240 26.65 54.7 8.8
900 m 2.642 166.1 57.92 0.232 26.57 56.3 8.8
1,000 m 2.623 228.2 59.00 0.255 31.47 59.5 11.5
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Table 2. Parameters used for the Mohr-Coulomb model.
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Grou Density [S[ON Shear modulus | Bulk modulus Cohesion Friction Tensile Strength
Pl (gemd) (MPa) (GPa) (GPa) (MPa) angle (°) (MPa)
A 2.641 175.6 21.82 34.71 26.46 56.5 10.43
B 2.618 2344 24.20 37.85 30.57 58.4 10.35

Volumetric Strain (%)

Damage (€} )

Fig. 3. Example of volumetric strains measured during
damage-controlled tests (Martin and Chandler, 1994).
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Fig. 4. Equipment used for damage-controlled tests: (a)
stiff compression machine; (b) devices for measuring
displacement.
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Fig. 5. Stress-volumetric strain curves recorded during the
damage-controlled tests for samples at depths of (a) 300 m
and (b) 1000 m.

mm/min H9leIA AA = AT

Fig. 55 4% 300me} 1000 m A& 23 &4
AN EelM SHE SHANHAYE THS RoFr)
X ZF AskAlst vy SAEE A
S P(o)=, AW Eo] A wo 33L&
ARsIon, A AN )0 T BOeE o
S 24kt o197 249 P(o), 0. oot A @),
(), (6 ol&sto] ool we HHH v ARt
3P Fig. 63 7Zo] Jepdth. FAge 27] Hoiglel
ARE FHAHEER] o7t S wet Faf A
atrb7E AR S 2 e R Feshe v, npEhe
oloks W2 o7} SRkl Wt A STt A
AzkelA Fe Bk FFHI} npEziol
FHE7) AFele AMITARGES vzt H3Y
of Hls] o & 5% X} Hajiabdolmajid et al.
(2002)°] A3 CWFS 2o £33 2 dx)dr),

EFHANE S Tl A2 7F o 2 HERE e

B

ole

T o=

==
=
G,

[&

o
ol
r

o

=
WeEEzE, 2d AN &S] Wi Table 304 B

MJAHYES GEUSA=IHH 2 B0l Adw

Hro} thh 2 EAS Holi k. CWFS =dldl] sk

A4 - dEt
0 T T T T T T T "D
Depth : 300 m
18 o L
. PR S R
] . e 350
& [ o ==
= ‘w s =
a0l : 1% o
g : g
o | = . EE
L é
L . 2
EL] S . L Jzo &
; g PR 5
10 ® Cohesion 110
®  Friction angle
0 . L . L L 4 L 0
(1] a1 oz o3 04 (33 0gE o7 e
Damage, = (%)
(a)
70 . : . 0
Depth : 1000 m
€0 60
..,
~ S0f Wi, Js0
= ..

o o =
;,‘u ! jmeeane e w =
L X ] 3
0| e 4 ¢

o AT Pegs g
i . B T & z
0 Jap &
-_-'-
.
L o ® Cohesion 410
®  Friction angle
ol L L L L L L L L L 0
0.0 o1 02 03 04 s 08 o7 o8 o8 10
Damage, (%)

(b)

Fig. 6. Cohesion and friction angles plotted against
damage, calculated from damage-controlled tests for samples
at depths of (a) 300 m and (b) 1000 m.
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Table 3. Parameters used for the CWFS model.

A B3 Sk ) Fe dEaT

363

Cohesion Internal friction angle
Group Depth Max. value Residual value | Plastic strain limit Max. value Plastic strain limit
(MPa) (MPa) (%) ©) (%)
300 m 539 17.1 0.319 57.5 0.367
400 m 53.7 222 0.297 55.3 0.322
A 800 m 52.8 16.3 0.436 55.6 0.522
900 m 55.1 25.0 0.220 41.9 0.241
Mean 53.9 20.2 0.318 52.6 0.363
700 m 52.5 21.3 0.254 51.6 0.299
B 1000 m 55.4 232 0.558 42.1 0.601
mean 54.0 222 0.406 46.9 0.450
Table 4. In situ stresses used for analyses in the case of ratios of horizontal to vertical stress of 1, 2, and 3.
Depth Vertical stress, oj=0; Maximum in-situ stress, o; (MPa)
(m) (MPa) k=1 =2 k=3
300 7.7 7.7 15.5 23.2
400 10.3 10.3 20.6 31.0
500 12.9 12.9 25.8 38.7
600 15.5 15.5 31.0 46.5
700 18.1 18.1 36.1 54.2
800 20.6 20.6 413 61.9
900 232 23.2 46.5 69.7
1,000 25.8 25.8 51.6 77.4
Table 5. Stress:strength ratios and damage indices with depth, depending on £ values.
oy/o, Damage index, D,
Depth (m)
k=1 k=2 k=3 k=1 =2 k=3
300 0.044 0.088 0.132 0.088 0.220 0.353
400 0.059 0.118 0.176 0.118 0.294 0.470
500 0.073 0.147 0.220 0.147 0.367 0.588
600 0.088 0.176 0.265 0.176 0.441 0.706
700 0.077 0.154 0.231 0.154 0.385 0.617
300 0.118 0.235 0.353 0.235 0.588 0.941
900 0.132 0.265 0.397 0.265 0.661 1.058
1,000 0.110 0.220 0.330 0.220 0.550 0.881
AN S0l o8 HuTT ENEY A /02 DE VIR Zloltk, o, A= 9914
A oSS 919 ARA AN AN 88 63 og Table 4] Zhe AlgTIon, FAY
Hlel Mgt duee =4 SAT HAgue] 2y o] dFUFAE(o)= 700met 1000 m Aol T
ARE &43 wEA HrHe F e ol St o Bell adshs A= (2344 MPayS H-8-5135L, 1 2
o83} o] Axdle= 2F Adl s A= 3(175.6 MPa)yS

ATNE SHYE V(oo o LYARD)E
o @A el Y Asse
o 4

s
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3

28351 th(Table 2). TS A AH3IN %0 o//c7t
02 ol wl, D7} 04 oY uf FA¥E7} wAE
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(a) Depth: 900m , k=2

P

N
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i =°

(c) Depth: 600 m, k=3

(d) Depth: 800 m, k=3

-,

(e) Depth: 1000 m, k=3

Fig. 8. Failed area around tunnel predicted from FLAC-2D with the CWFS model. The symbols * and O indicate areas of
shear failure and tension failure, respectively. The symbol x indicates areas that show elastic behavior.

et

(a) Detp: 1000 m, k=1

(b) Detp: 1000 m, k=2

(c) Detp: 1000 m, k=3

Fig. 9. Failed area around a tunnel predicted from FLAC-2D with the Mohr?Coulomb model. The symbols * and O
indicate areas where shear failure and tension failure have occurred, respectively. The symbol x indicates areas that show

elastic behavior.
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(a) Mohr-Coulomb model

Fig. 10. Comparison of failed area and failure modes
simulated by FLAC-2D with (a) the CWFS model and (b)
the Mohr-Coulomb model (depth=1000 m, k=3).

z= g o
o Aol AN T 9 el B
2 229 v WY 5 Y AYUE A9A
3} AN o)1) ST WA A5US
AR, BEIFAY, SANG 53} 22 AN
°2 ZF 3} AAEHHY LA et B
2 2T B YIUSYES PO APAY

=

o] opke Aot 12l ZF A (300m, 400m, 800m,
900 m)¢t =749 Z&e ZF B(700 m, 1000 mE T

e Zr 25 E EAXNEIHE
ARG AT £ Hadh A9xeEe] A%
o= & Aolx PR FW7] wiwel] gnte] B
dxol Ae2RE £35S F43 o] S Hh
FEH (o) 2 AE33rh B3 SWATFDE 1, 2, 3
o2 Jpgsial AR 3FRe HuF-$Y (oS 74
slo] 2831

(o]

- Zes] - ey

- A - Fugt

A FMel oJgt FAdT FAelA = ZUAITTH
19 49 BE AxddA AT 24 7ol W
ROz dZHout 97T 29 A% SF =R
(c/o )y A% 800m OVIHE, &IAFD)e A=
600 m ©3HE] FHduE A 7Fedo] ol AL &9t
A7t 34 7S $HAEHE AT 500m o ARE,
A= A= 400 m oo A=RE HAY A

14

Askr A A A =

Coulomb B2z} HEYPEAs D] UF CWFS 2d
< olgste] HATY o=
CWFS =49 Ag SAF7
1000 m A=EME Bd FH FZYPHo] JA
e Ao EAMEoY e 2 W AR
900 m*E], S5 3¢ Wl Ak 600 mFE B4
e AqtRe] AEE 9ol A= FoE F

=l

g

o] YAEIL B - Fg A FAolXE Hekst
7 dYe] FEHE AoE A=Yt vhH Mohr-
Coulomb 2d9] 790l A&7}t ZlojA]
oSS HY Fe HHS AR eddgyt <l
A g90] HolRle 545 Holal oy 7 E
23 LRS- 2419 A% 1000 m
AN e Hdeat] goo] PR = 0= 24
=}, AakeR1siaels] CWFS Ed3} Mohr-Coulomb
Ldlof| gt sjA4FE Hlws] ¥, Mohr-Coulomb
zdlo] 39 Hde SR} sh mA|FA 1Tt
| Fovte] == Ao Hls) CWFS Rdle 17a)
7 Yol Ao FAFHA & B e} s BA
oA AT e x4 B vAgE e A
oz gee] F5lo] P b CWFS Edo]
A F9Egd el B4S & RARLY e A o
o, olof uksl] Mohr-Coulomb 2H-& 3}y
A5 A7 Advhks AS IAT & AU
B8 AT AR AAE TP
g B, A4 sfado] CWFS Zdlo] 85 kx|
Ao Hls 100~300m A= O W Azl FHAd)
HE AZ3th Ak oz SARFE o] 43t diAdo]
7P e A9R8E 200X AT E SRS
SYAEHE AERE|A Bt o WS 5

W, 2
A58 2NN AR S o3 4
k53|

d

o



A ST sRdeE ot W FVdel ClS 367

o %
o
o,
2
o
44
1
ol
N
do
%
ol
)
i)
5
)
z
N
i
%
£

248 Zaler] vl 35S SUAFG=1,2,3)
= YE g 994038 4E TFgslel A4
najo] Agsieie). Tt AFAe] &3t chdAe] o

Aol Ax 1000m F2o SHATE oF 1.3 A==
4% 4 21.9™(Choi, 1997; Kwon et al., 2004; Koh
et al, 2009), $-2uzt AAe] Aol Ha oF 12
A=Z F4E 4 AtHChoi, 1997; Kim and Park,
2002; Song et al, 2002; Bae et al, 2008). WA
olgigt HPATAAZRE FHE SHAFE A7A
Aol Yt A7A ] ek Bld 23 Al Ax
1000 m7}A1= vk el 134l viwa Ao RS
I =

o] AFeMe A AR AR-SES A3
Z4sle] g E3lon) vkt A9RS
al 3]

==

R4 hal

A2 oo AYs B4 ANOnE I
K

N

719l e Bl BeE A9 T
o ApAedel v 20 ghilel Fo 2
AEE 849 5 9g AoR poE,
TNCE
J

=R 20143% ZAAdsty SedT2AH (@A
WE-120140194)2} Pl AsRE AR A7NEA
o] gX z9lo FaysigiSUTh

References

Bae, S. H, Kim, J. M., Km, J. S, and Lee, Y. H., 2008,
In-situ rock stress measurement at the water tunnel
sites in the OO oil storage facility with hydraulic frac-
turing method, Journal of Korean Society for Rock
Mechanics, 18(1), 80-89 (in Korean with English
abstract).

Cheon, D. S., Jung, Y. B., Park, C., and Jeon, S. W., 2007,
Damage-controlled test to determine the input param-
eters for CWFS model and its application to simulation
of brittle failure, Journal of Korean Tunnelling and
Underground Space Association, 9(3), 263-273 (in
Korean with English abstract).

Choi, S. O., 1997, Characteristics of in situ stress regime
measured by hydraulic fracturing technique and its
application on tunnel design, Journal of Korean Soci-

ety for Rock Mechanics, 7(4), 323-333 (in Korean
with English abstract).

Choi, Y. T., 2006, Stability problems and solutions in large
rock caverns excavated in an over-stressed rock mass,
PhD Thesis, The University of Suwon, Korea, 179p (in
Korean with English abstract).

Hajiabdolmajid, V., Kaiser, P. K., and Matrtin, C. D., 2002,
Modelling brittle failure of rock, International Journal
of Rock Mechanics and Mining Sciences, 39(6), 731-
741.

Hoek, E. amd Brown, E. T., 1980, Underground exca-
vations in rock, The Institution of Mining and Met-
allurgy, 527p.

ISRM, 1978, Suggested methods for determining the
strength of rock materials in triaxial compression,
International Journal of Rock Mechanics and Mining
Sciences & Geomechanics Abstract, 15(2), 47-51.

ISRM, 1979, Suggested methods for determining the
uniaxial compressive strength and deformability of
rock materials, International Journal of Rock Mechan-
ics and Mining Sciences & Geomechanics Abstract,
16(2), 135-140.

Johson, R. B. and Degraff, J. V., 1988, Principle of engi-
neering geology, WILEY, 512p.

Kim D. G. and Park, J. K., 2002, Three dimensional in-situ
stress distribution in the southern Korean peninsula
and its application in tunnel, Journal of Korean Geo-
technical Society, 18(2), 65-74 (in Korean with English
abstract).

Koh, Y. K., Kim, G. Y., and Bae, D. S., 2009, Hydraulic
fracturing test in the YS-4 borehole, Korea Atomic
Energy Research Institute, Technical Report (KAERI/
TR-3843/2009), 57p. (in Korean with English abstract).

Kwon, S., Pakr, J. H., and Cho, W. J., 2004, Geotechnical
characteristics of the site for an underground research
tunnel in KAERI, Korea Atomic Energy Research
Institute, Technical Report (KAERI/TR-2805/2004),
80p (in Korean with English abstract).

Lee, K. H., Bang, J. H., Kim, J. H., Kim, S. H., and Lee,
1. M., 2009, Brittle rock property and damage index
assessment for predicting brittle failure in underground
opening, Journal of Korean Tunnelling and Under-
ground Space Association, 11(4), 327-351 (in Korean
with English abstract).

Martin, C. D., 1999, Presentation slide of Brittle rock fail-
ure and tunnelling in high stressed rock, Tunnel con-
struction brittle rock, Edmonton, Canada.

Martin, C. D. and Chandler, N. A., 1994, the progressive
fracture of Lac du Bonnet granite, International Journal
of Rock Mechanics and Mining Sciences & Geome-
chanics Abstract, 31(6), 643-659.

Martin, C. D, Kaiser, P. K., and McCreath, D. R., 1999,
Hoek-Brown parameters for predicting the depth of
brittle failure around tunnels, Canadian Geotechnical
Journal, 36(1), 136-151.

Martin, C. D., Read, R. S., and Martino, J. B., 1997,
Observations of Brittle Failure around a Circular Test
Tunnel, International Journal of Rock Mechanics &
Mining Sciences, 34(7), 1065-1073.

Ortlepp, W. D., 0’Ferral, R. C., and Wilson, J. W., 1972,



368

Support methods in tunnels, Association of Mine Man-
ager of South Africa: Paper & Discussion, 167-195.

Park, H. L., Park, Y. J., You, K. H., Noh, B. K., Seo, Y. H.,
and Park, C., 2009, A study on the stability of deep
tunnels considering brittle failure characteristic, Jour-
nal of Korean Society for Rock Mechanics, 19(4), 304-
317 (in Korean with English abstract).

Pelli, F., Kaiser, P. K., and Morgensterm, N. R., 1991, An
Interpretation of Ground Movements Recorded during
Construction of the Donkin-Morien Tunnel, Canadian
Geotechnical Journal, 28(2), 239-254.

Song, W. K., Park, C., and Choi, S. O., 2002, Comparison
of in-situ stresses measured using hydro-fracturing and
overscoring techniques, In : Proceeding of the Korean
Society for Rock Mechanics 2002 2™ Conference, 78-
83 (in Korean).

Wagner, H., 1987, Design and support of underground
excavations in highly stressed rock, In G. Herget & S.
Vongpaisal (Eds.), Proc. 6" ISRM International Con-
gress on Rock Mechanics, Montreal, 3, 1443-1457.

Si4

At A=) 8

200-701 7Fd= 23] gk 1
Tel: 070) 7843-3329

Fax: 033) 244-9276

Email: whitenull@kangwon.ac.kr

0_>|T

ol

Z[o|o|

g A|-E st
200-701 7L 3441 g 1
Tel: 033) 244-9275

Fax: 033) 244-9276

Email: mimibabi@nate.com

=

A - Al - e - A -

gy

HHCHAY

AL ALY YA EA R AT

305-353 T3] 737 o
Tel: 042) 868-2030

Fax: 042) 868-0355

Email: ndsbae@kaeri.re.kr

eI

S = 9897 111

FFAARATY WAL /| BA R AT

305-353 thxldAA /g o
Tel: 042) 868-8197

Fax: 042) 868-0355

E-mail: kimgy@kaeri.re.kr

EEot

st A2 e
200-701 L% FHA] 7
Tel: 033) 250-8583

Fax: 033) 244-9276

E-mail: bajang@kangwon.ac.kr

Y= 9897 111




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


