XGY Spning Natioenal Benfenence 2008 / Manch 28~29, 2008 / Seoul / Kerea

=SF XA stzee S3ix|+ o U= =30 2tst oA
The Weathering Index and Prediction of Uniaxial Compressive Strength
for Chung-Ju Granite

A", Tae-Uk Eom, 7 8H-?, Hak-Mun Kim, 7 #+=Y, Chan-Kuk Kim, &7 %", Kyung-Jun Jang
x %5), Myung-Ryul Pyo

D aa)stn EE38tat A A4, Graduate Student, Dept. of Civil Engineering, Dankook University
Y dEdsty ERstal weE Professor Dept. of Civil Engineering, Dankook University

Vo etn E¥-3-8ta} uFASEE, Graduate Student, Dept. of Civil Engineering, Dankook University
Y g etn E8F 8y} ulALA | Graduate Student, Dept. of Civil Engineering, Dankook University
VA EA AERE B Department Manager, Samsung Corporation

SYNOPSIS : We have to judge engineering properties of rock accurately in order to design and construct
rock structure safely and economically. Among the rock tests, the test result of UCS(Uniaxial Compressive
Strength) is very important factor used in the variety ways for designing and construction of underground
structures, rock slope and foundation analysis. But the UCS test has some disadvantages of intact sample
preparation such as because the shape of sample has to be regular cylindrical, cube or rectangular. In order to
solve those problem, indirect tests are used such as point load test, schmidt hammer test, absorption test, dry
density to predict UCS of rock. Those tests are easy to prepare sample and convenient to carry out the tests,
so it is simple and costs less. Schmidt hammer test are frequently used in the construction site, because it is
handy and easy to use, but there is concern of misuse without classifying the specification of each schmidt
hammer. Thus, this study suggested presumptive numerical formula related on each specification of schmidt
hammer test, point load test, absorption test and dry density also. We compared presumptive numerical
formula and R-square through schmidt rebound assessment method already brought up. Also, through the test

we offer the extent of weathering index according to the weathering grade.

Key words : weathering index, uniaxial compressive strength, point load test, schmidt hammer, absorption test
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Procedure 1: Record 20 rebound values from single impacts separated by at least a plunger

diameter, and average the upper 10 values. (ISRM)
Procedure 2 : Record at least 10 single impact readings, discarding those differing from the average
by more than 7 unit, and averaging those left. (ASTM)
Procedure 3 : Select the peak rebound value from five continuous impacts at a point. Average the
peaks of three sets of tests conducted at three separated points. (Poole & Farmer)
Procedure 4 : Select the peak rebound value from 10 continuous impacts at a point. Average the
peaks of the three sets of tests conducted at three separated points. (Hucka)

2.2.4 E3IX|+

e FHYEE APHon HAsy] st Autdom mel, setd wi LA N F
FEHS ol §F FAALE A, Yo FHAFE OGP T 54 BF 1T £ 9
o A9 B B4 9FE FEE B gl 48 Wl @AV 9on Wy Az of
& A W} T3 A5e) AEle delslor A, BEPISA FAAF g4 T} F3
of WE el shsbd wateh zAo Weh, FEAHe WAE AWT F QVlE st A AYHY
e 49 gtk oleld ol Al L @golA Hu A&s 449 & s T 44
of 2AF FaAse] Bayel WEHAL FAYEE Ylshn, FE, MFE TEHA o A
S5t AAHCE BAHs] A Be FHAL AFEol Ao, 53 b AUl ¥}
A%sk BEA A 9 e Al dF DEE ATk FAHALh ol I FahAFE
Hee] Bl HAL AR Ao wdshs ghel gid TAARL Bohe] AHT

- 865 -



O}Xi0]
e ™1 R

oy
Ho

el

X

T

%
A

@ Fresh Rock :

D 2SE HoAME FI)

@ Slightly weathered

=t

o)
1=
3 Moderately weathered :

Iy

fro!

@ Highly weathered :

T3EF "ok A

o 3F5 o

<
o 3he] el webM = 3t

3L
S

L AR} FY3

o) A7t e,

(® Residual soil

i
w
Ko

Fresh Rock

Slightly weathered

Moderately weathered

Highly weathered

tolon, Fah 1RG5 o

3|

3L
s 5

3.9~131.8(MPa)& &
" FelA]

]’:1_‘
-

b

2 vetso. 33

0

7.

o

=35 HF HW7HA] W)

ST
o

L=
[}

A 7

o #

o~
T

294 F84
]

0.5~18.3(MPa)® Z4A

F¢} SW, MWeF HWE] F-¥o] t}

R Rt
Fo A= si0)

S

L
7]
v

Do
oy
Ko

)

il

piid

el
Hlo

o
Hjo

—_
fite)

R

HH, E37F e

5|

A
i

Z(N-Type)&= 14~72% &

o2 Yetwth F3tew MW HWellA 71 2 #4ks Belon, S35+ Fef

w

J)
—_
fite)

!
J)

i+

- 866 -



SWE g & #folEs HolA ot Tt F8tew SWolA MW A 71 2 71872 #A4she
Aoz yetgon, F35H Fof SWE diA2 e ERRLFX7F 600139 ¢S Btk 582 0.1
~4.8(%) 2 E¥xaH, T3t APLFEE FFEEL SUlEE Ao®2 UeiWt F359 FeF SWllA
FrEY B wlg Aleon, T Fsearte] Aolw A dERA ekokth. 1y Fshs i MW
N HW It A= 78] & S7FH8 Belon, F3hew HWAlAE F58&9] &4to] w9 Zt) o
Het Fge W TI7F JWaHel wet 5] &3, AEA, o9 f8 X7 Tl gF T
o] T7Feta MZE FES FA4I FE ol ot wATde] TUF JAEAY dFEol 7|lst
v 3R Huwil gy, ARA o R FsliAle] wel 535 Wetel AAE RoFe F5ES 3
A2 F85A AHEE 5 Je Ao ddEy. AZGYFTHS 24.1~282KkN/m)E X,
T35 w F&F SWellA&= & zo]lE HolX ¢tal, FeewE= o Algd vd sz TH5E
ko] wkth ol FI7F A wel A9 Falol die) kAol wou, 1 99 FNFU F
AMFEL sy Ao wet A wAEHS JdESFY] Ao o2/ Hr} olgt o|f= A& FsUt
APA5== s7kebe] deFFe 7asA Aok B A7AY 3AgY dEsEFe gAE 255~
28 . 0(kKN/m)ell B3z sl= Aoz el

140

120

' 16
. .
100

—_ y
£ -
£ i = 12
5 §
E b 4 = w
i 60 2 \¥ 3
o 2 8
U '\ \L\
40 6 b
* 1
20 N
$ R ¢
* ¥
Fresh Rock slightly Moderately Highly -
Weathered ‘Weathered Weathered Fresh Rock Slightly Moderately Highly
e Weathered Weathered Weathered
B353
Bst52
EASIE ADIELA 2= Sa532 g8 ¥E

80 4

EFE)

DI A R (N-TYPE)

-
v
-

| L LA

) slightly Moderately Highly
Fresh Rock slightly Moderately Highly Fresh Rock Weathered Weathered Weathered
Weathered Weathered Weathered
=a=2 Bas3

HEThRI SRHN/ m)
s

Slightly Moderately Highly :_1% 3_ ?:1-/-\—‘]' }\] ?j ;l_q' %‘ﬂ'%%ﬂg :7__ 7—’”

Fresh Rock Weathered weathered Weathered

e=5a

- 867 -



o} A
ax

=] o 9]

il

Kol
=

27HA ool =9 H A |

N =R
s BRI
mr/____
HZlw |||~
ME || S| w3 | <

N[N NN
el
&MMBMHS
o AR
wE| 2|2 = |
®a
AT%2731

Slt-|o|©o|w
MEl S| & 6|
UW6531
EZ

Hola
N~ | = | m
] (@) 0
1 I A e
o SN[ I (e A
L RSN R=N
o

o|lo|lo|o

S|lo | K|

|| R
OE)oOOOAL
CEILILL|E
S E

—

olo|lo|o
Mo
o)
Wlo = E|=
e (1S
-y w2z
OE.O

o

F(Intact rock)

=

50
=

72

CEERS

b

A

A ol

S3eH

INT LOAD(MPa)

PO

L T T T A S N I S SN
L N B A 2 A T S S B S
L A A S S S N A A

+ot L R I
+ L T T A T A A S S S A

L TR T I T L AR
+ L A I I AR A S B S

[ R A A A
LR A A A O S S
CER A A A AR EEE A
LR S N S S S R
F
of AR A A bttt
L R S N O S N N S
MR

AR VA NN XM Y\

e ettt
[ A 2R R AR
IR A
Tttt t ittt o

R S

[ IR SRR |

R
EE A A R
LRI A A
L A A
I B S S A
© b b4 bttt 4t

SCHMIDT
(N-Type)

- 868 -



E

1]

<
IT

sted L-Type

S

of o

&k

ool 3}

]

T

a

O
il

e

- 869 -

T TR TR
o o
- aou £ Nﬂ =
! Wow S o
= ﬂm Foow o T
: N T ujy
T ™ TOE e w :f
~n g o R
o) o 0 I~
~ N el N .Ne
0
N O I
! = B o 5 <R oo
il T o AT B
i N ¢ = ¥ T IEE L SNFENTE
0w o Ny F
_&.o & / ﬂk]_ = EE M HT . ﬂmo ;“WIOI .-.u\a \ _M ”.e%
T / 2 R Xe T e g NANYE S
il o o Gl o . v | o=
o [ =» - =) HL Oﬁa N =y ~ \ W=
Eo = dn_éﬂ fst e ‘;layl o ’m/ = .
- . SR N g
= = = @2 g ® X T o
% ,H\ g L o X ) Z, H NUW E_ \7/ = W,ﬁ 7 /Il\\ /
M 2 | B ¥ i o) E Ak =S N = A 3
w & , o <8 IR =R < x 4 N
s | & ool <2 g Q » .
- g m T E 2F 2@y ¥ : £
& 5 . ]
IR g E Wl L SN I TR ul = ¢z
=% Q= 5T o 2N A ETR z
of ¥ T |3 PE e S F s B g & )
BN S| R cy 5 g A Al e ok )
o M = R o &R 2 G m,_._. =
™ i, g L et _@ W o & W B 2o T M & h
g X R | & o B N U Lo o ST I | P i 2
B X0 | f & N o T o A o = ol % 55
o — D g B oy ., 9 oo oo < B =i
[N g5 2% w -2 mT. ol D oy o - Tag v
o o= i ) —_ a2 m n o= -
w ¥ L T A S FIRRE ;
o = 0 iz o
K OH .| : ° g B g 9 : i
= — coowm R et T
< _ e B A ML o 2 2 % 8 8 § 8
._I!‘VI OME m m m m m A 1 W MH E _ZT O_ ‘;OID Oﬁa o Ll 0 o I - =1
mﬁ =T (eam)n & W o wl <= (ki
< o B
G c e R®epw T
%0 RO N oF Ts _Hﬁ o5 w9 N
o Mﬂ N A = W
ojo fr ™ N NN KR
g =) = ow PR | <
~ © o g W
iy if if ik =T
ww = T T oWoE oMKk =
oy A T TR S

=
E
A
)
ol

al
A
4



Hl s A

Kol
=

Fol vl Es v gk

™ N-Type¥} L-Typeol EFZ El43

bof 4pmEs
A Ve, 4 33 ol 4]

A&l e

S|
)

oH

SHV(L)=0.72xSHV(N)-1.910 (3)

: L-Type 71|

SHV(L)

o171A,

|

e 4%

9]

: N-Type 7+HIE

SHV(N)

*s

-
0.72x - 1.910
R?=0.904

Y=

%

60

(dAL1)AHS

30 40 50 B0 70 80
SHV(N-TYPE)

20

10

2] Al

o145

9]

%" 7. N-Typed} L-Type 1 E

74

3

3

tel @A7HA] At 4744

S

=4 /gro]

)

oK

1196747+
0.809

g

Y=

60

20

40

140

120

100

80
60

(ediv)son

40
20

T
— * =
z S
2 . z
51 \
e F 3 v, =]
(=]
-
(=} (=] (=} (=} (=] (=} (=}
=t o (=} [} wr =+ [}
— — —
(edi)son
[a=]
7 r=]
&
~ -
o [a=]
e SN
/ - m:
s
*
X .
s f g &
g 2
2 %
&
- 8\,
.

20

10

- 870 -



RL3 (Poole & Farmer) RL4 (Hucka)
140 . 140 >
120 3 120 o
* +
100 - ,/. 100 *4 ,/'
- PR YA - . *
§ 80 ( § 80 —
7 \/ X e # y=09425e005
60 60 2_
g * g R*=0.836
40 — 40 'Y
Y= 05400050 _.,!-—"‘" h
20 o R?=0.841 | 20 P
- T T T T T - T T T T T
- 10 20 30 40 50 60 - 10 20 30 40 30 60
SHV(L-TYPE) SHV(L-TYPE)
- - e -
a9 8 dEUFAE} U EFA(L-Type) @24
RN1 (ISRM) RN2 (ASTM)
140
140 +
120
120 j
100 -
s 100 § % " yo.
§ a0 Z o
= B 60 j +
g &0 s
= 40 *a —
- / §.215e0038 /r v= 8.465e1 038
y=8. e - 20 2 —
[ * R?=0915
20 .« 7 R2=0.910 +
- T T T - T T T T T T T
. 20 a0 60 20 - 10 2 3 4 50 60 70 &0
SHV(N-TYPE) SHV(N-TYPE)
RN3 (Poole & Farmer) RN4 (Hucka)
140 140
. .
120 [ 120 1
_ 100 + _ 100 +
£ w0 M £ w0
H < H A
g 60 g 60 +
3 3
a0 40 *
y=7.819g0038x y= 7480038
20 PO R*=0.914 0 v RP=0821
- T T T T T T T - T T T T T T T
- 10 20 30 40 50 60 70 80 - 10 20 30 40 50 60 70 80
SHV(N-TYPE) SHV(N-TYPE)

a9 9. dE5ts

o
b
o
2

W EFX](N-Type) 3337

3.4 USUILES} HoISK|r2| T2

a

B ATAGY ARFAFLe0)E o8 AHGEYE oA 4 49 gt
UCS(MPa)=6.064xIss0+ 194.8 (4)

nEs BESE AR Hol ¥ BAEFHW~MWIAE A5UFFES F4sht

2 woEt ¥ d7dde] FelEA5s AHAFLEE ¥ 4B oo, JE

wapgl gl B AAe] FakF A 2 Brhs e,

- 871 -



T
= o U
T i % 0|
%S R
T b S o
£ 2 o T
A= Tk o
T5 ol %Lt o
m 3 m ~ B
H ,M -.m ‘_Iﬁ_n/l ﬁO\ @ Z.L ‘W Lf
A Y . m ﬁE 5
\ / . RN ol Iy w —
W\ . | |= p BE =P : g
: gl W el CHCY 7o
3 / : o * Mﬁ | SRR A} T/ g L = Y
* A\ & = = 210 R k = =0
’ ok o »AO a m m ~ e S
ol +ao —_
A\ ToAR ol & o AUNCN 24 febom i W
= WA\ < 70 T 5 o 7 B
) e — . A_I »QI ‘lﬂ ° o <0
% \\ = @m Ht iy g iolm HJ = _ " - J|
i \ B2 < % - - s = ‘ o T
v \ ik - © " | : <
R © 3 ~ ~ Lo ook Iy )
3 gl o o Mo g
i % i Qr| w o H ol | : w
o - ri 70 — Te) ;O.ﬁ 17r0 ﬂ. @ 4 ‘mv_ﬂ
| o ~5 1o > 9 ~o ~ H n « L 9 EIM H.t
pl \ < N ,zrl ~ o o0 0 Z._l X i o e —
| N ~q O oM AN LH = m T 4 7o =
3 = TR+ o+ g oE s | o x5 = F
2 _ | om N 5a 0 A A __m = 4 AR 5] i
1.0 g & Fg 22E 2@zsl T T -
SHEE R ° Moy = W = " i <0
522i% Bl s | s &l 2 © N AR Aq o oy 3 LS o — o
. | _ i S Lk, o M S o ol m - -- " ol —o
| . AO E._o © N o— _zrl _ Mrﬁ X N H m MFL
—— W _ =T ___ ___ .. T D ) /1 . o ho
< o | 1 ol O#E ~ ~ 2 ﬂwo <0 . ol 3
T 8§ 8 8 8 8 m SET FE oy e e N T
CINIZERER <k < (M\ m T o B © g g g g o g _ W._.l Ho
. I g N =
o IS®) N o N Nfo
mﬁ AT OME =05 T _EH orc d..H (TR RS l__-A“_ oF
1 = 2 ~ - N
N0 A SR bfm © &
" o %o N e
K 3r N ) o] Wy
ol ﬂm; ﬂ@ﬁw ) o
L TE N L
ol ¥ XE M ol
0 i ] ir! ZT =] Oﬁ _m=| Pt
. il Z.O LO 1 o_____ 0
@ S S s
o~ © =
(2}

o] AA &
- 872 -

A
ful

fLs

=]

.

1

o, Tl 2ol 26(kN/m') o] 7ol A



t Aow ARdd wEA B AT

o]
AN

o1& el

R
.

e

R

st o)

=
—

_ZTY
o

ilN

2

<0 | %o
o |0
O | O
A | <
(ol Ne}
AN | ©
! !
0| O
AN
T (.
fils) is)
o | o
n | O
AN
=

~

Z |~
=
mo =
Mo | &
oF | O
| D
N

e

CdN)TRZERER

29

28

26

24

23

g (KV/m)

Ko
ok
o]
ki

byl

+

1]

<

C)
o

B
o
A=
il
_
ﬁo

o
w
Hlo

ojn

ey
T

%

il

X
o5

ofp

T
|/

0|
L

o7

il

ol
o
!
%0
ol
He

ul

- 873 -



= o

™

0.75%% 71Fo 2 Z}7te] A5 FAAE Altskalt.

SelFFo] 26(kN/m)ol el A Bato] AN AFUFAEE FHsrldE F7} s Ao
weie], ol oh Almwith g spgteldt dw @ i

g =i o%‘—f’_/\é/g
e shte eRon AFAFFES WAl ofulgel g Aow AAL A ¥ A
FolAE BTl e AFGHZE WA Aok

Atel 2

o] A= AW AA AAAMAR7E/NEAFAIHE ST o & 2 t37]= /i) AH AdoR
TP AT o] FAL=YL

LA

AE, FHS, ZAE (1997), “GA ] F3te w2 Frwst S #g A, AMHMA Sl
3], pp.115~136.

Azb7], o172, w7l (1999), “Fstsbd ek} FsES] A JA §8, F9-=3h pp.19~31.
ofF L, o]F (1995), “TrHIEdH FXE o] &3 g Y] dFUHFAE FEAUW, QFEET
3 =53 A58 A3, pp.199~210.

o], o]F (1995), “H3tTAEE o] &3 = ] dFUFAE FANY, WFEST I =i

7 A15¢8 A43, pp.1015~1027.
al

32, S (1997), “dAle] Fsted mE AEwst 54 9 A=FAd #e A, A uEst
3] 4], pp.71~93.

6. Bieniawski Z.T (1975), “Point load test in geotechnical practice”, Eng Geol, Vol.9(1), pp. 1~11.

10.

11.

12.

13.

14.

Buyuksagis, I. S. & Goktan, R. M. (2007), “The effect of Schmidt hammer type on uniaxial compressive
strength prediction of rock”, International Journal of Rock Mechanics & Mining Science , Vol.40
,pp-299~307.

. Deere, D.U. & Miller, R.P. (1966), “Engineering classification and index properties for intact rock”, Air

Force Weapons Lab. Tech. Report, AFWL-TR, pp. 65~116.

Goktan, R. M. & Gunes, N. (2005), “A comparative study of Schmidt hammer testing procedures with
reference to rock cutting machine performance prediction”, International Journal of Rock Mechanics &
Mining Science , Vol.42, pp. 466~472.

ISRM Suggested Method (1985), “Suggested method for determining point-load strength”, International
Journal of Rock Mechanics & Mining Science , Vol.22, pp. 53~60.

Irfan, T. Y. & Dearman, W. R. (1978), “The engineering petrography on a weathered granite in
Cornwall”, Quarterly Journal of Engineering Geology, London, Vol.11 ,pp.233~244.

Kahraman, S. & Fener, M. & Gunaydin, O. (2002), “Predicting the Schmidt hammer values of in-situ
intact rock from core sample values”, International Journal of Rock Mechanics & Mining Science , Vol.39
,pp-395~399.

Kahraman, S. & Gunaydin, O. & Fener, M. (2005), “The effect of porosity on the relation between
uniaxial compressive strength and point load index”, International Journal of Rock Mechanics & Mining
Science , Vol.42, pp. 584~589.

Lee, S. G. & de Freitas, M. H. (1989), “A revision of the description and classification of weathered
granite and its application to granites in Korea”, Quarterly Journal of Engineering Geology, London, Vol.22
,pp-31~48.

- 874 -




<<
  /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


