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Effect of Specimen Size on Undrained and Drained Shear
Characteristics of Granular Soils
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Abstract

An internal friction angle, which is one of strength parameters of granular soils, can be obtained from direct shear
tests or triaxial tests. The result of traixial tests can be influenced by various experimental conditions such as confining
pressure, shearing rate, specimen diameter and height, and end constraint. In this study, undrained and drained shearing
behaviors of Nakdong River sand were investigated for loose (Dr = 40%) and dense (Dr = 80%) specimens with 5,
7, and 10 cm in diameter. Friction angles such as undrained total stress friction angle, undrained effective stress friction
angle, and drained friction angle obtained from Mohr’s stress circle slightly increased and then decreased as a diameter
of a specimen increased from 5, 7 to 10 cm, regardless of relative densities. The difference between friction angles
caused by different specimen size was at maximum 4.5 degrees for undrained total stress friction angle of dense specimen.
In most cases, there was little difference between friction angles of large and small specimens, which was less than
2 degrees. The difference between an effective friction angle from undrained tests and a drained friction angle from

drained tests was at maximum 7 degrees for loose samples but negligible for dense samples.
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Specific gravity Gs Do (mm) Dso (mm) Cu Ce Emax Emin UsCSs
2.637 0.19 0.24 1.32 1.04 1.181 0.65 SP
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Confining - Specimen Dry density after Max. deviator Axial strain at Peak
Test ID pressure (kPa) Condition Diameter (mm) consolidation (g/cm®) stress (kPa) strength (%)

CD-50-L1 50 1.310 126 13.85

CD-50-L2 Loose 70 1.319 137 1417

CD-50-L3 50 100 1.308 115 13.96

CD-50-D1 50 1.499 262 1.38

CD-50-D2 Dense 70 1.500 267 1.83

CD-50—-D3 100 1.497 206 3.75

CD-100-L1 50 1.313 259 14.97

CD-100-L2 Loose 70 1.314 263 13.14

CD-100-L3 100 100 1.312 230 13.17

CD-100-D1 50 1.501 423 2.93

CD-100-D2 Dense 70 1.501 461 3.66

CD-100-D3 100 1.498 378 413

CD-200-L1 50 1.315 489 14.99

CD-200-L2 Loose 70 1.316 521 14.89

CD-200-L3 200 100 1.315 461 14.99

CD-200-D1 50 1.501 756 413

CD—-200-D2 Dense 70 1.501 776 5.70

CD-200-D3 100 1.500 695 5.74
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Test ID Confining Condition . Specimen Dry ldenvsity after , Max. deviator Axial strain at Peak
pressure (kPa) Diameter (mm) consolidation (g/cm®) stress (kPa) strength (%)
CU-50-L1 50 1.310 43 0.88
CU—-50-L2 Loose 70 1.310 49 1.15
CU-50-L3 50 100 1.309 41 0.69
CU-50-D1 50 1.499 796 13.97
CU-50-D2 Dense 70 1.499 871 15
CU-50-D3 100 1.497 817 15
CU—-100-L1 50 1.313 62 1.18
CU-100-L2 Loose 70 1.314 71 1.67
CU-100-L3 100 100 1.313 61 0.76
CU-100-D1 50 1.501 970 15
CU—-100-D2 Dense 70 1.500 1024 12.15
CU-100-D3 100 1.498 996 14.25
CU—-200-L1 50 1.317 121 2.29
CU-200-L2 Loose 70 1.316 140 15
CU—-200—-L3 200 100 1.315 116 15
CU—-200-D1 50 1.502 1146 14.67
CU-200-D2 Dense 70 1.501 1243 14.78
CU—-200-D3 100 1.500 1124 13.53
T T T S o | O T T T bk
I (a) Loose - CU test I (b) Loose - CD test i
- D=5cm(c'5=100) D=5cm(c's=100) ||
500 - D=5cm(c'=200) 7| 500 D=5cm(c'3=200) {

D=7cm(c'5=50)
D=7c¢m(c'>=100) ||
D=7em(c"=200) ||
D=10cm(c'3=50)
D=10cm(c'5=100) |
D:10m(c':200)’

=
SRS AREX:

N
(=

Deviator stress, q (kPa)
=
[«
T

i
i
i

Axial strain (%)

AR (D)2] ZXISH-FHHE 2



L=7F 80%%] FAAE G Foll 1% Fr=o] FAIE
RHFo] A= ST EAskeich 7 AFolAs &
AA ] A2 Al FFOIANE Folof 279 Bl= 22
BT Fdsith

I 429 4(b)= =53 FAIAl oigh 2k e
SXCU) 4 Hia(CD) AR A= Al 7 5%
off tiste] FAIAl A7 Semi= T2, Tem= Al
2, 10eme Y22 FA)of T FA-59-5HPE
AE Blashleh =59k FAIA Hluade &2
?ﬂo% A& 41’41?%}—3301 Hlﬂx4 F5lo] Uehs
Atﬁé—ik%‘%l

AR R SAH3eo] T 1 2
PRI S FelE FrolA) s 2 uj5eA)
Y mE agold FHo2 BAR Aol FrHel
sfek A3 slol otk F7ASAT HFTAAL A5
o 2P FAAR 05l aishe A By
AL F4 43 7kl w2 wel o7lele) v

g;{« Eh:}

1400 T T T T { T T T T T T T T
~ (a) Dense - CU test 1
1200
< -
@, 1000 i
o 2 o A
) 800 S~ D=5cm(c'5=50) 3
£ @ D=5cm(c5=100)
; 600 - D=5cm(c'=200) |
kS - D=7em(c'=50) |
g) 400 & D=7cm(c'5=100) |
A D=7cm(c5=200) |
200 = D=10cm(c"s=50) |
B D=10cm(c'=100)|
, , & D=10cm(c’=200)
0 5 10 15

Axial strain (%)

th &, =358 FAAIobE A= R
ﬂ% %ﬂ.ﬂ-tﬁﬁév‘é A5S HArh AT =3 FAA
el TAGle] FAIAL] A o] F
7}6*011 ubet o Eakg-Eo] ot Fkstehrt ohAl
aahede) ghH o7 2k mafo] vjula HkAF o
A BHY AT 21 9(2011)= FAIAIS] &7 o] Semof A
10cmz F715ko] whet HtiEaks-2lo] 30% B= F7Iet
th= 29E Ak o7 FAA AU Es} 138gem’
e 2 Lol A AREFH 1.30g/em’ Hts o7t =11
1.50g/em’ Bt OF7F W7] w0 2wk,
% 6(2)%F 6(b)-> 212t ululEel iAol A
foll w2 =gt

_l

%t 27 9l g FAR] AiEAS
2 WSS vlwst Qe o)) AR Y
B 15% ool e Z332o] Hhghe hehck
S 39l BRI AP s
A9 BAA) ABAYOR F230] 3u) o4 1
epstou, 2 BAAIAE B 5 9

o 2J3 -S-0] T 7HTssro] A uHate] itz )
Bi=ABe] HejEatgelo] 26 o)A ) Uehith
St o]¢} e L-9] MO 7H42- membrane penetration
A8 QoA el YA 5 2 ofel e
SAe9 WEo] dF 7]ofgt Aoz wehEthBaldiot
Nova, 1984; La deg} Hernandez, 1977). Chen(2006)-2> 4J
$7 B3k mafo] dhh vl B ululA o2
19} SAR ATFE AT B, A4 2REA B

ol thste] FAIA dEi7F =53t B9 vieAlE 4
#7} 128 e =2 SA5ES Helou, =gt 4
1400 T T T T | T T T _Ie_ T T T T T
| ) D=5cm(c's=50) |
00k (b) Dense - CD test 8 D=Sem(c'=100) |
I -@ D=5cm(c'5=200) i
= = D=7cm(c"3=50)
5 1000~ - D=7em(c'=100) |
= i —— D=7cm(c'5=200) ||
ﬁ“ 800~ o T D=10cm(c'=50) |
2 r D=10cm(c'5=100)4
§ 600 — D=10cm(c'5=200)T
<
I
A 400
200

10 15

> W -
>
=
o
=N
w2
&
=1
o
2
=
=J
X
e

O3 5. ZUSH SAIAS HFo| wE Hluf(a) R AR (D)2 EXSH-FHAE 2

SAIMS HF0l AHEES| HibH+= & Bis= AEHS0l 0IXlE S8 19



Soll= HEleAldolA A2 FAks-Elo] 4u A =7 L=pthe vlaskginh =gt SAIA19] A5 SHE
UERA T 12, Kodaka 5(2010)2) -2 3o] ©]3h E IS%7HA] RG22 o] Bp=eo] EAystl
¢}

A A A FAke ol vljA oA &

2 %
o ZAgeuTt M AuE] Al B JStEh 0% TAA) A A 27l o) 1
) vebbe 9 molth oleh 22 bR wh QJ7iEatel WAsHIEL Zolo] A|Zlo] WAstel
£ 5388 Aol AAnic Ag B, AUUE,  ARom Lol HeIigte] WSO, T4e]
Eopesl 08 W ket 53] ARYRHl A2 o F/Kel weh wAske 0 TR ast
2] oz wekE itk 270] F7Ro] el Lt FAA 2wy
sk TeEAge] ozt Adsleht thl S7kshe
32 BAHIS Dol M YA we Hamy  GFE RolN LU SAHE B 148 57
I whE e A TS ojeiil
79 8@ b= WA AR 47 mew
7Y @S} o A ATEA A2k A W e Al e R A7 wsl] ukE A4
W EUe BAAGIA T 9 A wsl] WE we)  wgle wamsiarh Lt BAAS A9 0.102% 4
1400 ‘ 1400 : |

- DZSCI‘n(Loose) |
@ D=7cm(Loose)
- D=10cm(Loose)]

I (a) CU test b F (b) CD test
= 1200 —

1200

= o = D=5cm(Dense) |
31000 = — %1000 ~ & D=7cm(Dense) |
% | / & D=5cm(Loose) | % = i D=10cm(Dense)]
2 800 ® D=7cm(Loose) | £ 800 —
§ L -® D=10cm(Loose) g r 1
'E 600 — =+ D=5cm(Dense) - .E 600 |
3 L “# D=7cm(Dense) | 3 L 4
% | & D=10cm(Dense)] % | |
3 400 3 400
= | | = | |

200 — — 200 — —

0 | 0 | | | |
0 50 100 150 200 250 0 50 100 150 200 250
Confining pressure (kPa) Confining pressure (kPa)

T8 6. Hlt H AR LU ME AEAISH| HE}

200 T T T T I T T T T T T T T 200 I I { | | { | | _Ie_ 113751 T '1750]
| (a) Loose i | (b) Dense =Sem(0'5=50)
150 |- y 150 - 8- D=5cm(c=100)
= A = B @ D=5cm(c'5=200)
@, 100 & 100 j == D=7cm(c'=50)
= 50 = 50 - D=7cm(c'=100)
) v = D=7cm(c'5=200)
5 0 - D=5cm(c'=50) | @ 0 = D=10cm(c'=50)
g L -8 D=5cm(c'=100) g - D=10cm(c'=100)
-50 = -8 D=5cm(c'=200) | o -50 .
g cm(c's L & D=10cm(c'=200)
2 100 i = D=Tem(c'=50) | 2 100 |
g7 [ - D=Tcm(c'=100) | g7 |
Q - Q
LE 2150 & D=7cm(c'=200) | [}j 2150
o = D=10cm(c"=50) A -
-200 |~ - D=10cm(c"=100)] -200
i | & D=10cm(c":=200)] i | |
_250 1 L 1 1 1 1 1 L 1 L 1 L _250 1 1 1 Il 1 1 1 1 Il 1 1 L
0 5 10 15 0 5 10 15
Axial strain (%) Axial strain (%)
38 7. =&%Ha) ¥ ZLUSHD) SAIHL =0 M2 WUZEU-ZHYE HE|

20 E=RLtEse=2d H28H HI3=



& o

o
rr
i
ML

3ol Z7hpol w2t

2 molx) gke

e
AN
=)
o
ot
ol
i—";
1o
oM.
o
2
rir
i"ﬂ
Ax
o
o
o
ol
ol
&
rir
oM.
ot |

1 (e}
o
olN
N
N
ol
o
i
N
N
O
>,
oy
B>
ol
ol
fr

3.3 SAIAIS] F7[0 WE &

7 99} 102 217k gt W 2w A 2

Volumetric strain (%)
&

~ (a) Loose

LR RN

L L L | L L

D=5cm(c"=50)
D=5cm(c's=100) A
D=5cm(c"=200) |
D=7cm(c'=50)

D=7cm(c"=100) |
D=7cm(c'=200) ||
D=10cm(c's=50) |
D=10cm(c'=100)
D-100m(5:-200)

600

500

SN
(=
(=]

Deviator stress, q (kPa)
=
(e}

5

10 15

Axial strain (%)

off w2 wlufas B aieAlH ] Ao de 5

ARZ(p' =1/3(c"1 +20%), q=01- 03)E A2 H|1L3}
=
[e]

ﬂllﬂl K olo
R S 1.}

o WAl ulg A e SRS AR
& vlmshy HohEx-geo) 2718k oket ko]
2] ToIzF4qko] WAISH A T 4 Qlek
MG Aol e GESAARO| QB o] ol
L oA o) SRS EARE S0 H7Taet
AROIT. £ A% AjolA 3

Ix rlr

il

B

Afelo] eig o] olelg] X 2o] Hrfel A
A4

2 3HAA}E| Al(Critical State Line, CSL) S &2 H9]

A Holsgom, 11 71271S Molet stk Al FRe
Fodol jg fESUHRE vEoR e

71&7] M3} o|2HE 5t upEN(sing' =3M/ (6 + M))

1|)=5[cm&c7'z;505
D=5cm(c'=100) |
D=5cm(c":=200)

D=7em(a's=50) ||
D=7ecm(c'=100) ||
D=7cm(c'5=200) ||
D=10cm(c'=50) ]
D=10cm(c'=100)]

D=10cm(5'=200)]

A~

L A

Volumetric strain (%)
o)
|
¥

-6 [~ (b) Dense

0 10 15

|
5
Axial strain (%)

J8 8. S2%Ha) ¥ TUBHD) BRI HF0) ME MNHY-SHHE wal

T T T T T T T

L (a) Loose - CU test

M(ps)=1.06
d(ps)=26.81

M(pry=1.11

bp7)=27.8°

Mp10=1.02
dD10) =26.6" a

D=5cm(c'=50) |

D=5cm(c'+=100)
D=5¢m(c's=200) |
D=7c¢m(c's=50)
D=7cm(c'=100) |
D=7cm(c's=200) |
D=10cm(c'=50) A
D=10cm(c'=100)]
D=10cm(c"=200)

100
Mean effective stress, p' (kPa)

200 300

O3 9. &8k SAIHI AZ0| WE Hiufs J A 7

400

500 600

k
=
=
10

bl

X
=}
>
[la}
HM
10
T
=
P
He
=

600 T | T | T ‘ T | T | T
L (b) Loose - CD test B
500 |- Mp7)=1.38 Mos7l33 ]
¢(D7) :34.20 d)(DS) =33.0
400 —
i D=5cm(c'=50) |

M(D]O):l'31
=32.47
do10) Y

D=5cm(c'>=100) A
D=5cm(c'>=200) |
D=7cm(c"5=50) |
D=7cm(c"=100)
D=7c¢m(c5=200) |
D=10cm(c'=50) A
D=10cm(c"=100)
D=10cm(c'=200)

400 500 600

[\
(=3
(=]

Deviator stress, q (kPa)
S
S

100

PEPEE L e d

0 100

200
Mean effective stress, p' (kPa)

300

HHASO O

pall
rr
02
02

21



& 270) age] BASO, FAA Aol sem Azl ALHEZY) W w4 fASLE

ZH(o13} g emtaar) o S-2juta
oA Temz F7ktel wet vidztol ok FRIE (OIS RESUMEZNE A7 past o' HAIBYC
270 10emz Z7Heo] ufe ohl gtk AL B ol A Hel Qe Wi g0 BAISHY
Sk AEEe] $UT A M7 271 mE wha g eulazte] Aol LA U 2UT FAH B
ze] Aol 1% HE= vjulahglr) F A 7o) SemellA] Temiz Z7F5tA 1 3ol
MuleAIE R ERAI RS MGto R R AN uf e S71sAIRE 100m® 9 1 glo] oAl s
ke L&T BAAY B9 MSATS 278%, AL Bk 2UF FAA Aol FAH Mol

EAEE MRS SEHA B ool 59 7Kl W ubakzt 4t A 455 FEgc d

=

o

FEGATRIZIO] 9o o)o} FARE ARS ROtk
2 4

SAIA ] 745 HH 4\—/\15‘01]*1 et UH‘E‘%‘S 37-385, npEzke] Ik w125 A g Bl uju|skgk
AN e T 305 AEE e ol azte) e BAAe] 47 S0l uhe ok
of wet 2% HEYF Afol7} ek 7ro] WSl A RSl BT A9 2% o|= sk
of ma AR 2UE BAH izt Zol
3.4 BAFIS| 2700l e MoZE HlD Lok sE s ad Aol HE ST o] o]
AHE 28 FAIA7E o =2 H2ES UEheR
Anzel 2AR A7o] T Zzte] ZAA W o2 T A9 Lae BAHSE xus FAR A
slof Mohr§ 2218 131 the, Zi7be] BAIA A7lo] WA Aol Avkn B 4 glek vignlz $58
E MohrSEo 2R Y nfazte AMstgon, B uEze) gjolt Lagh BAAL A of 7% A
4= ot ulujds W wjA oA AL upEFS A2 o|Xut, W3 FA|A| Q] HLol= 1 Zo|rt 1= AR
ujaka olck MlRA ROl de vl Ageu = sl
1600 T I T ‘ T T 1600 T | T ‘ T T
I (a) Dense - CU test 1 ~ (b) Dense - CD test 8
1400 L M(D7):1 56 i 00 | M(D5)=159 i
M(D5)=1'51 ¢D— =39'00
1200 - b0y =37.1° - 1200 |- ®3) .
1 i o M(D7):1.63 -1
= 1000 — = 1000 |- ¢p7)=39.8° -
@ - =~ D=5cm(c'=50) @ - - D=5cm(c"=50)
£ 800 9~ D=5cm(c=100) £ 800 M(p10)=1.56 @ D=5cm(c"=100) |
; i i @ D=5cm(c"=200) = dp10) =38.3°-8= D=5cm(c"=200)
= 600 Mp1g=1.51 == D=7cm(s"=50) = 600 == D=Tem(c'=50)
g d10) =37.0° == D=7cm(c'=100) ﬁg 4= D=7cm(c'=100)
400 & D=7cm(c'=200) 400 -+ D=7cm(c'=200)
+= D=10cm(c'=50) + D=10cm(c’=50)
200 - D=10cm(c=100) 200 - D=10cm(c"s=100)
0 4% I |-.- D=10cm(c",=200) 0 T P \-.T D'=1(I)Cm'(0".3=2(|)0)-
0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600

Mean effective stress, p' (kPa) Mean effective stress, p' (kPa)

03 10 TUsH BAHIS] XH0| M HiE4 U HAAY RESHAE

E 4. SAIH2 2700f U2 s J H{H MERYE

diEE SA 37| Geu (°) Cou (kPa) ¢ () ¢a (°) cq (kPa)
= 121 4.1 26.0 32.9 0
40% =9 13.7 5.2 27.4 341 0
0 11.0 6.6 25.3 32.4 5
= 32.2 193.4 37.1 38.5 22
80% =9 341 199.5 37.6 38.8 25
o 29.6 214.9 36.8 38.2 11

22  g=RLkEse=2d H28H HI3=



>

e =& 1o @ nf & i

()

@

(€)

4)

Ik
Hu

r

ol oX,

-

N

R
)
Ir

o
ne
9

(e

2
4
o 2
2 X
2o
1A

H1

( HE
=l

N

N

Ml

e,

ok

S~

>
i)

m

N

=

1o
=

10cm?] =&

o

, 7, ==

S A E S AAs
s

S o L b
© > e
o%‘“ﬁ
9 3t

T

N

o,

o

Ul

N
o
u
N
o
or =
fu)
=)
1
[
i)
K
£
X
N
r\l
o
o
K1
ox,
Y o

£ o2

SAA Y] =Tt FUgt A
=717} vluipEA oA et d-g-upkz 9
SEYupEZte| A= 043&—% o

2 Aol A AREEE FAIAI 217 Ao 17P 2|l 2HH
2 A 34 271 'IH-E%EE wote] ], @7t
A YT Z& A7 A3 Kodaka 5(2010)2] 7
o= 272 2tol7F 6Hli(Semo A 30emz 571
2 AAUA Aol Wol =gt of d-g-2upEzt
o] 31=A 122 FA 74Tk
HjpupEZEe] = FAIAS] o] A |Gl
AA S A7 o] wpEkztol| mX|= PR A ¢
t}. o] 712 A AT 9: Kodaka 5, 2010)9}
AR Zle g vebgTh
vl A R oA 3 fa-S Y]
oA gt wjgeupEzEe] Aol =gk FAIAG]
85 oF 1= A Apol7t o, 2R FAIA
d5ol= Al ©E Aol A UEhA|
01—01—1;].
wefof v AFS sk vElgr v
A Aol sAIA9 A7 o
2 ARgste] Ao whE npaztel W
3] AA o RtFst= Ao] v s}

a7
[e}
o}
AN
(o]
T

R BN

]
==

n

F

2 AT HS] T 2ATFAIIA LS wo}

ZAtel 2

o] =F-o 20119 % HR(ALETL7]H1)0] Ao
A

Z19(No. 2010-0023540).

P

I
o
rot

- BRI, 94 o1, Bel ANt el 2 Aol 27)7) At
Aol vAE DY, gerESS=EF, A3l 1CE, pp.39-51.

. Baldi, G. and Nova, R. (1984), “Membrane penetration effects in

traixial testing”, Journal of Geotechnical Engineering, Vol.110,
pp-403-420.

. Cerato, A. B. and Lutenegger, A. J. (2006), “Specimen size and

scale effects of direct shear box tests of sands”, Geotechnical

Testing Journal, Vol.29, No.6, pp.1-10.

. Chen, C.W. (2006), “Drained and undrained behavior of fiber-reinforced

sand”, Transportation Scholars Conference, lowa State University,
November 15, 2006.

. Goto, S. and Tatsuoka, F. (1988), “Influence of several testing

conditions in triaxial compression tests on sands and gravels”,
Tsuchi-to-Kiso, JGS, Vol.36, No.9, pp.13-18.

. Ikemi, M., Tani, K., Okada, T., and Tanaka, Y. (1998), “Triaxial

compression tests of soft rock specimen of 35-500 mm”, Proc. of
h

10" Domestic Symp. on Rock Mechanics, pp.13-18.

. Kodaka, T., Itabashi, K., Nakasima, K., Makita, Y., and Lee, K.-T.

(2010), “Evaluation of deformation and strength characteristics of
sandy gravel in rive embankments (in Japanese)”, Geotechnical

Engineering Journal, Vol.5, No.2, pp.193-205.

. Lade, P. V. and Hernandez, S. B. (1977), “Membrane Penetration

Effects in Undrained Tests,” Journal of the Geotechnical Engineering
Division, Vol.103, No.GT2, pp.109-125.

. Nabeshima, Y., Oda, K., and Matsui, T. (1999), “Performance of

mini-triaxial test and its practical applications to soil investigation”,
International Journal of Offshore and Polar Engineering, Vol.9,
No.2, pp.105-111.

. Vaid, Y. P. and Sivathayalan, S. (2000), “Fundamental factors

affecting liquefaction susceptibility of sands”, Canadian Geotechnical

Journal, Vol.37, pp.592-606.

. Vaid, Y.P., Uthayakumar, M., Sivathayalan, S., Robertson, P.K.,

and Hofmann, B. (1995), “Laboratory testing of Syncrude sand”,
Proceedings of the 48™ Canadian Geotechnical Conference,
Vancouver, Vol.1, pp.223-232.

(A4LAE 2011, 12, 14, AAMEE Y 2012 3. 14)

SAIMS HF0l AHEES| HibH+= & Bi== AEHS0l 0IXl= &8 23




<<
  /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


