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An Experimental Study of the King Sejong Station
and Siberian Frozen Soils
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Kim, Youngchin - Shin, Jaewon * Son, Seungmo

ABSTRACT : Soil samples from the King Sejong Station in Antarctic and Vladivostok were tested in the laboratory and specific
gravity, compaction curve, grain size distribution were determined. The effect of temperature change on the thermal conductivity,
unfrozen water content, compressive strength were investigated. In addition, the change of tensile strength with temperature of the
soil from Vladivostok was measured. Samples for the compressive strength test and tensional strength test were prepared in a mould
with a fixed volume to prevent swelling. Also the effects of temperature and water content change on those strength were compared.
Results from the thermal conductivity test showed that thermal conductivity values for both soils was larger at temperatures below
freezing than those above freezing. The unfrozen water content dropped rapidly within a temperature range of 0~-5C and then
gradually decreased further -20°C. Compressive strength test results showed various stress/deformation curves with a change in water
content. Sandy soil of the King Sejong Station had a much larger strength than ice at an identical temperature, while clayey soil
of Vladivostok had a smaller strength than ice in the initial stage, but showed a larger strength at temperatures belows -15C. Tensile
strength tests revealed an increase in the strength with a decreasing temperature.

Keywords : Frozen soil, Thermal conductivity, Unfrozen water content, Uniaxial compression strength, Tensional strength

2 Xy A 1A W AEore] Betruaseld A F ARl disle] ks ) AW Z, HFAH, A,
AEAIY, SEdslel] T2 GHERAY, LESEAY, AZUSHEA RS Saslolch. B Sopr|RAEA R e Swuish
¥ PAEAFE SAAT AZASAEN AT QA AR A2 Bl ofat Hulo] FAL RS FANE WE
of &% st Bl ghgn) Wiste] WE ZENSHE vasTh GHES A ATt sk Aelq Fo) SHERS A4 AEel Al
AR A A ekt Smuisle] nhE RESEAY Au HESEL 0~-5T Aolox] 43| astgon, 20T
Rgsto] ZASTh UEAEAY At ] wiste] nebd tlkt SRR TS Belom, Y] AHIEARE £
w0 dentt WA 2 AEE Beol Beltnake] YEARE 2] JsEelE 9g Bt AL Fws Hott
15T olstol 4 A3 Qe wrt 2 4w Uehyy] Aakstelch Ea LEAstel net e S71stec,
<

F20: TR, dH=g, BEr dSUSAE, A=

1. M = settlement) 5-2] 541} 7 FES] G4, B4 F=E
AE& AT Zasdo] AP, 2007).

T =W AEAA 2 AR AAZE 2 Aoke] Al 2 Aol AlHlEjote] Bt R AED T AlE7A|
glofofA] FElS AMaAY FAALS et 9L, oA A Foll diste] & 5544 S4EH dds 3
FEoAE A|Ejol HAZFA Ed E SR A4 Sl &, 2k Bl W AEEAE, FTEAIE,
of w2 T 7]80l7] AlASHEA AlM|E|ol FEAY USHEAFES AL, ESTEAE AR ol
o] a9 Y2 FELaE BAwT 9k WAEAHE XSG S B IFFEAHE &

g -2 AR Sl digtula Al2e) 2514 AAlR= SABS AAISFHA thekst Shn] Adei= AlZtst
A4S FA8HL Sk d=olu AlH|ore] FEA|H oA o] 2rHslof| whE AEHskE AlFsI e, Fd2EoA
= T4 A gl BE, AF fL2ES Sx5tolof o o] dFo] Zwel vlaslt w3t AT ATHA T
L Aoy} wona ZAKfrost heave), 33l 5l (thawing Holo| w2 S-S FA49 P AHESITE
T J3ld, st=AE)I=H72@ HAHDA(E-mail : yckim@kict.re.kr)

1) BISIY, 20U0sD ALAIABTS D AADE



2. & NRY 7|2 BE

21 =218 &4

g AF7IA AlmeE AR o SRt EAE AlRo|
diste] KSqtgell #3te] vlg, oA, Aol of- &4
A& Arstgen, $d Rl wet ERsh

AMEe] Fel B & 13 gy Od 12 A

A, 09 2= JEREAY Aot T Rl 2
o 27 A SSHEAE ARs AL 60.5%2

2 1. MR9 22[H £4

A9 SR AL AlE712]
|2 2.502 2.732
2 A 54(%) 19.82 7.46
Vimas (@cm) 1.53 2.14
OME}A](%) 60.5
2ATHA (%) 33.1
LA R 2 28.4 NP
nE-VIES 2727 12.50
+AS 2.091 0.72
FAREY CH W
220
210 | O MB7|X|
. 200 X 2ElC|HEAE
) 1.9 +
2180
0
Ko 1.70
oF |
& 160
150 r M
1.40
1.30 '
0 5 10 15 20 25 20
atnl, %
a2 1, CEAEZa
100 -
| IR<PS ‘H ﬁy
o I O
o, |
=]
jant
o :
Nl’o 40 /
) ¢
UHO 20 N il
\)( OO S EAE
) | —o0— &% ll
0 y)’x?< —\/O 1l Il \\—\ﬂHO\H ] \]I L1l
0.001 0.01 0.1 1 10 100
O]:]] 75'0 > mm

NQFAT} =& HECH), AE71H F& ARl 12%
ole], FEAGT} 1250]B% YERETL £ BI(SW)
Lo

Mgt 229 o5& RIsHA] oL 2 HoA oA
2R do] AgEo] Vi At Tt
t}. oE 5o v dip 22 A7) FEAlelA= do
-9 whE A A= A4k, vﬂ% Aol 22 d7|Hew
A2l BAAE A AdEckHalliday 5, 2001).
2 A3 o)A ARE3 Kemtherm QTM-D3 A& 7] o]u]
GAEE-S &3 Q1= Reference PlatesE 0]510}01] 7S
Ast &, T H(probe)S ZAs1A} o= & A|RS &
o

of D2HA7IH 2 Woll E-E=E0] Wm-K 292 34

i)
2
QL
f!
32
rlr
X

H
¢

Zzke] AN AT o Apae) ARA
AL Sem, AR 15em, 30 Semo] T4 Yiek o
ol Bt Follt= WSl go] FAHY LS 15T ~
01C7K] BAMEE Wel7|EA QUERS S
o 7 BN QHEES 33 Z4slo] WAk AE
sksick

2o 17 33} 2t Gste] Lwo
A B8 QEEgol 45T F Lwrt sl whet A
3l Z74he BT 5 Uk 1 ol BAEgO] 06
W/m-KQl Eo] 1.88 W/m-K(Frank and David 2001)21 &
oz Hoshy] uwolth &3 th2A IS AA0]7]
ol ARRRE ghol =il Zsol o3k ofyA] Hdo]

22

¢
O ‘

g 20190 6 %64 Y e
£ s Bo xeeiigas ||
z
W 16
i X X X
g,j 14

12

10 X ¢

08 o 00

. -15 -10 -5 0 5 10 15

2% (T)



a ot F=0l Q= AT BE

H o= FesEd] dol 3 E0157] wwol %57}
| weh dH=go] A SRtk

AIE71A Aol vl HE<] HEME&% Al
Argo] ¥ & 4= ek 1 o= AlEEY
Fp BAZE ek AEZA- A 2000 4] Eﬂr ==
dUEAE A FE7F 96.6%, AlZE71A] AE7F 1.2%°]0t)

=]
e

re

u
=2
X
2
:

4. PELE MY

IS
4

S+20| Exfsl= ol

5o =7 37l B2 TREe] 3402 T4Helg)
- SRR 0Colstoll A &2 EfAL, 37, Bl F55
—7_,‘—7]—6‘]-0?] 44ro 7 LA HTL)
oW SRE T YR, AL B
7}x] |2 2A3tc) Sk 7R 73t AF<(strongly
bound water)o]al T2 3t 7}A]= oFst X}T.——,—(weakly bound
water) 2 JLE3F 4= 9Jt). Axle] AL EAE QRS 4eut
o2 a1 glon, le— 7P°ﬂ F7le =2 der uie i
& emold 23 AA SEg oARith FAE Tl
o= Eolu, Hr}l 44 57:‘HE](Dlllon and Andersland,
1966; Anderson and Morgenstern, 1973).
=lolAE HFH(2005)0] FEe] A ool o
stof o ot Sy Aot mure] JFFel o7t Sar
A sk FUA Ao FARe] JFer dEskiith

%

4

Ao L

filo

JL

42 BS+E MUY

H AJ§ o) A= TDR(Time Domain Reflectometry) A|3
7I(18 4E AHESkith AYAl S48 probeE & &

T8 4. Trime FM2(EE4E S87|)

of JaL, A7]olA Atk W7 A7} probe
of 7ol uje} YEeIEA 1 £ES AEA Al
I AF7= olE EYE Fo Feris AEs Wtk
217 10em, o] 15Sem¥E= E=0f A=A SAA|
of e ze] BelE Bl ARE AeEe
H#] TDR probe@} 2==4G AAE FA|A &0 4
A% & Yee £ofl ¥, TDR probe AAAY 2=
& AAE WA o Adelo] AR Yo £
9} HELpn o =Asth 2 A= TDR probe2} Z|tfgt
ATk Aol Adstar, 2=AM = FAA ZEdollA

O

g

Jl)l'
QL

4.3 B528 A 2

I% St HESE AY delt 27] £EOC~-5T)
o4 HESEo] A A —s} um L ) el
Sgse] gavt AAos A tegel 1 ol
23 YR A7t ogg— = Hsiere ool 210l 1
7] o] Sgsbe] ghacke] Hek 1§ £E7} ok
s, dejze] 71871 Suksa e
E B3l E 4G4t AY BAHD F AR Al
A7) Aol ofs) U7 ohe REarer 2] o
ofth. 712717 Pkl ol ol mFH Hgspe] o
o] Zhashe BRIE 4 Qlisd, 2R A7H Ao o
o 2o a4 Astepnct 2=l shgo] B A7) Y
ofc}. 3k FUAY) AHol the el Rag AR

A% QIApe) HlEmRAe] A7) wgel] Ee] Zolglis 4
540] pol B, HlERA0] A AB|A Alsi A
EHX-] oz HE*HOko] Z-hj—

X ERC|EAS
OHIB7|X|




Ao AMERE AHlE gtolA Ale AlEeR ol
RElEe el BARe A

J 6. YFUSHET|(SSHH Lol Hx)

H 2. SAA 7122

Sk 9 7|A1Y] 2s 9 AE 245k 2, 59
-HES 715ske AR R HAET 2 Al o)
< Aol 8 HFE Ao} 7hssh, 2 1022 sH571A]
=7o] 7kttt dolel= vz W9jet 5k ghe Ae e
2 At 28 54 24 AdiR AR sk
ABAR 2Rk ThE eARS FHartoR Fof7] flsf
ARRL 33} o] A7) AAE WEdH ol Hal Ade
SEATE ASUSIEAIF S KS23140] E3fo] AAISHFH:
o FEHEo] 10%e] =gshd s FESIITh

5

oL,

5.2 SAIH M= W

FAAE A Sem, o] 10emz AAFBIGITE FAIA|
AZr 5 ko] Zurolup tndrol] of3t g Wake 24
sls17] <) °PEUIFEE Afolof] A= RIS AFY
Sheick. ek Abe} Skt Aol Rt B YA
7] S8l AP 33 o] 11y BER HUsHA WA ZT

Az gz FARE 2b2F 20C, -15C, -10C, 51
2CHH ] W A ol 48417 B FAAIA, H

a3 8. SAH WR 2= £

- - ~ FAA= FAATA
o %) (g/em) (g/em) (eni®) ®
5 2.09 2.195 196.25 431
7.5 2.14 2.301 196.25 451
10 2.08 2.288 196.25 449
HEZIA Al 15 1.8 2.070 196.25 406
20 1.6 1.920 196.25 377
25 1.40 1.750 196.25 343
10 1.43 1.573 196.25 309
15 1.51 1.737 196.25 341
20 1.53 1.836 196.25 360
SEHEas A2 25 1.51 1.888 196.25 370
30 1.36 1.768 196.25 347
35 1.22 1.647 196.25 323

8 >> ME7IZ] ¥ AlHizloh Fof SHEY AIH



o} YReEe] o7} glEs aaaz, A}
AR YRl L= AAE A

ZAA ARG vt wEske 2AAle] A
Tepx7] wEol, Zizke] sl A o] Az LS ThD
How zslol & 3. FAA 712 A wep nE 3
AAZF QAT GHES 2 skt

5.3 2l M2 AZUFTT

531 20| B2 Y= Wt
E AJFoA= 20C, -15C, -10TC, -5C, 2CAE oA
AP AP Sastdch 48 Anke 1Y solA
L upoh gk 257} Sl mek SR FEst 37t
shl, 71 olfite AL PEFTL EYAe AgAbole] B
A Zzste Awet 2 gtk B8] 7wl 0T Rt 20T
4 50-60% ST ole & 4B A YT

20

HZ7|%l, R =0.99

S22 AS, R =098

a3 9. 220 IE gEZEHs

a8 1, &

AIE71A FAIRESW)7F STt EASE ZAR(CH) T
AE7h 2 ol AA F 7Hlolt A= Faai
°ok°l 7] wjEo|tt & x} Ato]rtolof FBio] ofo] 2
5 Aol o] npEE o] FUtelth F WA o]f= Al
27|12 BAAQ] QAR 7F A7) ot ¢izke] A7)
7} 242 Ao A & YAt 2R s H]Lo] o}z
7] 2ol AF7IA Al&7F Rt EAS AlREe A
7} Ach

mlo

N

5.4 g=H| H

aolex gqxhyv\a] o] 9,] ZAAE 90%

ol Eate g 23 Q7] Wi, F2o] = "okld

5 35|

8 —o— ME7|%|

© —x—Esargas
o
=

- 6
H
A0
K
oD 4
K

25/ gtu)

0% 5% 10% 15% 20% 25% 30% 35% 40%

g==tl, %

a2 10. =0l ME AZZEHE




7.5% 10%

15%
e 20%
Y 25%

3 12, g=eHlo M2 SH-HAS FUMBIIXINER)

FHo] dgog Walo] 100%] 74 EshE o] F=y]
7 oA L, T AA7E S-S vlad #dsHA A4
a1A| Fch v 23| o WG SRl 2 2
=] w2l HATHE 2olH(2Y 11, 12 3=x), A=t
Ao Ao =] 40% o]styS Fold 42 gtk

5.4.2 S4H|0| T2 BAIHE 0t 4

T 1, 12 F4H7E Wobw FAh, g4zt

oWl ANTIZL et BES Rel Zh 4]
5% BAA(@)9] ThiEe] A 34 shushs uhEo,
ah4n] 20%FAA @R SHEo] WA g, Ao}
o] EEo] FAAQ THFo] Sojytk. Hz@Sulel
7.5%3AA(b)= 1 7t FefE Bo] Fa 9tk 19 12
I e ue aersd gga 2o

(1) 1% 129] Pulof whE Se-wge THA
] 5% 1] AHAFFEE o)
sk 1Y ()2 2ol shjue] Asih. st we
A g2k ol i Gzt A7 diRe] HA Aol
532o] 2o} 417 w7t WAk AHE 4 ek

E3, Gu] 5% o o gl F Aw A &
ok 7 olft o 4 lolA FH@ulch gul)
W) dgo] 2o SRS 2 gt A, mohe
7 ok 2, AfthH oz g g o3 ok B
o4 47 s} dofriet,

) 2% 129] FHH] 15%, 20%, 25%01A= Zizro]
HolZ] gome HMFS 10%An] FES AT
Bopssic. 17 1102 2ol #ol BAHA gu 45
BT E W3S 10% ol FolHE FEst HH

H
i)

=

djo
ut

%&
o
401'
2
E)
It
kY
N
B

SER

o} ®

/RS & S Gk ) T, ALolA 1ok W= o
S0 AW AT Hssk ofyol WAL, ole g
A4 TIPS Holi o ZBRE} 100%e] 1]
ujEol, shEo] el M| FEIA Hmshu, FIe

10 >> NIZ7IX| A Ald|2lot Fof SZEY AlH

S=H] Piomuq AR
ok 22 o= FeEl7E wobdaE U T E o)A
& QA7 AAshE A o] ApobA|7]

(3) 29 129] FHeH] 7.5%2F 10% AF A= F7t &
B g 23vk 9 (b= 7.5% SAA e &
oln] (a)2} (0)9] FXF AwEo wFdo] WA
7.5% A= HUgk olF & TS e 10%3
ANA = Hghe JerAut 7.5% 2 A 419} Blaste] 7€
717F Siteke & 5= ek &, 10%E 238k §eH 101]
A Zdigte] vehdAl ¢k et ake] A

o % gk

Q
o
o o
4
I

6. ABITAIA
6.1 Al TH| X AUy

AT A B dEE AT S AFeets, 1
@ 1304 2l 32 vk o] % %’A] = orﬂg W}

E o
. Mo of
i o
%’E
e}
N
—UL
—F‘O
Pﬂ;
o
‘LE
hL
I
o
iki
ol |
SFL
(o]
-
LEI::
e
;({)L
2
ol
=)
>

Nk Sk el e, 2] Asst
ol AL SEste] B AL AHARAE A
ELE

flo XL of

_\1

7.5cm

, 1.0cm

3.5cm

6.0cm | 10.0em

3.5cm

1.0cm

a7 13, AEZEARE SAHQ Rl



B E AUNGNEES 2w AP ARE 2T T

VAT ARG FAA ARAE FEFE AES 2 2
AR AZASE SRR S0 Felt o] o3t BEE ARSI olF Sl eltuiE HEol 34
Tpn] WIS H2Sb) stel Aol BE Ald]l  @ulHld AAzEaEFe 1sgen’ o]1, 34
A8 DEAS ASAKLY 14 B2, EG FAAF A AHE dobem’ 0|2 RE FAA] TAF 85720

(c) H=gHlol N2ZY

=0

rok
Hi
A
T
ok
[
OHl
ol
fon
rH
Ho
oA
=
>
[l
>
~
fo
\A
\Y
-
[y



£ ATNAE AF7AS Aulelor FAR Yt 5
A=A el B4 shdth Fa An gt 2ok

(1) 5 Gl enolie Wa} gigick v

O

x &

o %ﬂlfﬂlﬁ’l EEH_%EE} 141%%594 i]—o]7]-
ASF T "J’S}Z}EA]@E

=AY 10% HMFo =ds

6.2 23] wE QI

a9 1594
m}% AAIES Ho] F3L k. ¢
Fe woliy, ¥ LEAslo] met ol% OWJE
LrAslo] He dEAwst ks v
Holw 27ttt &, &

HalEAET & A EQJ iEtH?—}Oﬂ

Al Hge &
& wrh okt o 2 71718
7} doldsg mgAel a4t el Rkl o
A7} 27 Vepte.

~

27] iEOﬂH

SEICEAS AR 2

27k 0Colsk2 YelrbaAl g3 9lul *EOI %
o2 W] 430] ofo] wA| Ak -10Co]
ool S FERR TATISICL £ 7o) A
Hio] BEES of 2 REERYE Yebich

GAEge 2wt ot uiel 348 ZKich 1
5, £ sl vt A RHEGel Sttt
a 270 Fe] sbo] GHERo] 2 A0
2 Wsfste] GHEgo| F43] FolX7] ujRelc). 1

e el skl deo) ddEEol l“—OW

AsAHFEL 2wspel wet Frlsen Lwo
F7HSHE olft B3l Uk U2l %

- HDA (2007), AHjEo} FEXG JEL PeF ojHHE 7]
72 F=0471eAT-Y, pp. 170~ 174.

- ‘0:‘11 (2005), 57t FE] AAo| A= F7, =X
+52}3] %), A6, AH2Z, pp. 68~74.

. Anderson, DM. and Morgenstern, N.R. (1973), Physics, chemistry,
and mechanics of frozen ground; A review, Second Inter-
national Conference on Permafrost, National Academy of Sciences,
Washington, DC., pp. 257 ~288.

. Dillon, H.B. and Andersland, O.B. (1966), Predicting unfrozen
water contents in frozen soils, Can. Geotech. J. 3, pp. 53~60.
. Frank P. Incropera and David P. Dewitt (2001), Fundamentals
of Heat and Mass Transfer, Fourth Edition, John Willy &
Sons, pp. 904.

. Halliday, D., Resnick, R. and Walker, J. (2001), Fundamentals
of Physics, Sixth Edition, John Willy & Sons, pp. 304~305.
. Stephen J. Jones (2007), A review of the strength of iceberg
and other freshwater ice and the effect of temperature, Cold
Regions Science and Technology 47, pp. 256~262.

(A4Y: 2008. 4. 4 AAFA: 2008. 4. 18 AARAZE: 2008. 12. 12)

HIBZIR| A Al2|ol &9 &




<<
  /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


