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SYNOPSIS : In this study, a series of CID tests were performed on gypsum-cemented specimens to
determin the cohesion intercept and the confined stress start to break the cementation bonds (qi'sp). And the
relationships between the unconfined compressive strength (ques) and cohesion intercept or qi'sp) were
investigated. From the experiments, it was concluded that the friction angle of cemented sands is not affected
by cementation while the cohesion intercept of cemented sands significantly influenced by cementation and is
constant before qi'sp. By an analytical interpretation, the failure strength of cemented specimen could be
represented by summation of the failure strength of uncemented specimen and the unconfined compressive
strength of cemented one. And the cohesion intercept of cemented specimen was represented as a linear
relation with the unconfined compressive strength. Those analytical values of failure strength and cohesion
intercept almost coincided with the experimental values of those. In addition, the gi'®p) also could be related

with unconfined compressive strength linearly.

Key words : cementation, cohesion intercept, breaking point, unconfined compressive strength, analytical

interpretation

.M B

oo HAAne Qe Bholt A4 AEH) 1A FUEDe] FAste] o= Yo m
o WASE Ao Feldx A 2 cemenation® FO Aol e ARE FIA B o}
Ueh vawy A S, Jxe] AekEst AQEelE 2 GBS WA g, naAwe)
AA AWRFE T A AgHole} Ak 53 pHge] AriHoR 4L4% AN} HE &
A0 ey Wite] AEye] ER xR byl wde] AL Jge FashA BrhEol

oF 3Fch(Puppala 5, 1995; Haeri %, 2005).

Qe wdd gE AFE TEAS AWE, 43, 9id 52 Agse] AfKoR nd 1
AA B FFE FE 4 W ARFEA AFE A=A oY ;AR AF
Il

T =
DAL, AoidE, SExRA, YAEAY T TS wE zow dEA QUTH(Asghari 5 2003; Haeri
S 2005; Clough & 1981; Consoli & 2000; Huang and Airey 1998; Ismail 5 2002; Rotta -5 2003; Schnaid

e

- 14 -



2}

]
=}

ot
, AN R

i

°
pul

| Aujs ez, sdneel Az

o

ol A7 = o] of

<]

EEX I
e

)

&

5t

1995). Saxena and Lastrico (1978)°1 2]

L=

o

2001; Zhu

=N

[

el R H H=s= TogHoad™dX T <
i MEHR S mel B
15 = A o o oy N o =
< AR -
i Otﬁﬂ@ﬂoﬁ?%?ﬂu?%ﬁ%%ﬂuﬂo
vl i = ' T
oy PE IR RT TN EF g g
T NIRRT oS BT e ) E
e g T MER T T By <N
7 ﬂ%%ﬂ%.ﬁsifmHﬂME%QEMﬁE
A Mognan U E e o MR O T
Eﬂ_”_/ . _Zrl s _z_|ﬂ.
P NEDF el P s pBh®Ty
) ) T T = o~ X [r—
s NRRERRIEIEETIsLE
N R TR RO A
= GitzpalgEiEEcoa.
—_— o E;EAEO - —_— o —
= oﬁqorm&_.] ST T W R 0 =
o — B K ey TR Yo <y ©
¢ R L
%o ogﬂowlm.w‘_o#ﬂ]_o_ﬂgonc,ﬁ Liﬂﬂellc
oW 0 o m O Urmwroﬂo_U:WJl -
E o HTﬂ.o Eﬂjme 7ﬁELdE7J|;o
e Do D H T S a i
B Lo Mo T G Yy T B m oy
T ) 0 FLﬂL ,ﬂl
B BOXK w5 TH g NOXTed o
olo B = X'o_ A;dﬂ 70 ]| gl dﬁlr]OM
LERY _agmilaegs, e S
\ﬂl ;o‘._‘lzr&oqﬁlﬁ‘WAﬂ]LD:ﬁé_/fAl 7.._0Hﬂﬂoga
T .UEH,IH]A ™ = MﬂwAl
= o L ol AR o w Ao
% ﬂ&%wﬂoﬂéziﬂ%wwﬂzﬂ
R %mw%wﬂez%ﬂﬂ%ﬁag "y No
o ﬁejxﬁemﬂﬁﬂlﬂkiﬂuﬂﬂﬁ‘m\ioﬁﬁoﬁi
o AR N ety | Re o ML
4 u%#iwu%%duﬁﬂ%Wmﬂ%m_x?_%w
I T P aXEpamagape— =
) 3l mXaprdio o T8 o eond”
TP D e O
o X T T8 B PTG e
% _._._o yﬂﬂoor_ ”.\X_I.Hﬁ__ldLOC_AOﬂ_AH_
T ™= Py 8 <5 898 59 S0
> —_~ o <0 N -
ERCAL — w3 =T g 2 2
o — ooﬂ—\ﬂl_lo#ax m mm&m G(O/.\C#Eoﬁr_
2f g EiiiizigLciiirsd
ol X =] ~ o) 2 W HoZ or % o = & P
AT 1 %Jmﬂmﬂﬂdﬂom@m,&%ﬂ%%A
[\ [l =Y 8= =IN  RCH m,Ao
ﬂo_ N gi_n”.\.w\nmvgp;oa ymE‘DIOESCIﬁ Gy
X —ﬂ_ .mﬁTyw_squ mﬁa,mlouuMM_w&uIﬂo,mlE
TE ., U .EFRWESW®BTT oW
U HEF WS HREIIH T 3RHA

76

% SiO;
98

USCS
SP
SP

€min
0.719
0.658

1.054
1.063

emax

Cce
0.988
0.808

tol &A ¥ crushed sand¢l K-7

=, Si0z el Al

[e)
- 15 -

2 a4
T'li_

Cu
2.111
2.346

psKe)

- —
0.17
0.32

Dso(mm)

THHd SP=

[e]
s QAdF

o
1

()]

=
0.09
0.16

]
I
D1o(mm)

o

[=3
=
55

Al
2 9

=
L
R
Gs

>

4

al
2.647

2.620

S
A&

PN
T

A
FA}

p s

=
.

A9
K-7=

A

=

3. A|l2x=d
3.1 AR 7|1224




100

IR N —kTEA
[ | |
80 fi-+--1- TTORAAL
— [ | | (IR
b s
5 60 ||| | s
é [ | | (IR
- bl | | (IR
c [ | | (IR
0 40 \_\ | | (IR
g 40T s
A e -
20 b s
[ | | (IR
b+ -+ — — - —|Hi+ =
[ | | (IR
o aadas i ™ idddd 44
100 10 1 0.1 0.01 0.001

Particle size(mm)

3.2 nzAQury

Alze] 219 A2 nAS Hsle, LEWE A|WIE (Clough 5 1981, Acar and El-Tahir 1986, Yun and
Sansamarina 2005), 2131 (Coop and Atkinson 1993, Huang and Airey 1998)%5©¢] I AF A =2 A= AL,
Ismail 5 (2002), Sharma and Fahey (2003) "2 AJg] CIPS §9& FYAA 12S FHEs7| = o)
%Ak Isma11 s (2002b)ll ojstd Mz nAE R AT AALEH AR AT FASH
Uel}7] wjief, & AFrelA s s nAFEAR 2430t AT EAEA el E3EE A

Fefoll Al FAE 75 20MPad]

-

e SV AE A I(GM-10)24] E-AIR(RTETE) 40%= S5
AFHEE FEIAT 2 Has FAA BRES e Hart &2 0.03% FEolth

I ANEE=M H A

_
0

3.2.1 0|1 ZejA|=e] =M U AlE

zl A
500m¢ T IAZ o, HH?}% 100kPa7}A] F7HA A =4 A= (B)7F 0.97 o] o] ¥ st
3} & 50~400kPa2] fAEGW TS AdElA 0.1%/mine] W& SE= b4 TA E(CID)

AR AEgEE EE wesh Aae] ARTeE P A6 vl 05%el APes B2 R
28 2439t NS 47



7IA 7 0.959]

5(2002) ¥iHS 1000kPa7HA] 5

Aoz adHA At} Ismail

&

3L, Asghari 5(2003)2 300~400kPa2] Hltell Al 0.90 ©]

Bl 4S 300~500kPa”} A

7FA 7 093 ©]

=
S

g

4

£ nzzee| Z

4.1 et o

OB, A7

[e]
39

A}

Abst abatel Al %

K-7<

a8 2= A

w

e

o
1o
ol
T
W
KA

Q)

" -
]
<, n
. i
" 8
N (=}
£
DI g
| 5
< . s
. 5
< 0..; o
- .
c < [N
% o .
o N
© e}
3 5Ly 0%
FREER 2.
0o« o
b ._.
~ 1 1 1
o o o o
=] o S =
© © < ~
(ed) ainjiey e ssauys JojeIna(Qg
o
. c
. S
< o
N 8
[=4
[}
£
. g
) }\\\\\\\\\\n
. =
Y S
" 5
<« "
3 a3
<« @ &
<
®s
g < <«
R <« ¢
n |0~ = L Ne)
TR ®
~ Do O <
T 000 O o
X 004 Q@WG
8 "
1 1 1 .
o = o o
=] = o =
X ) © ™
=

(ed») ainjie} je ssas Jojeirad

200 300 400 500

100
Mean effective stress at failure (kPa)

2t (Dr=40%, o,

300 450 600 750 900

150
Mean effective stress at failure (kPa)

200kPa)

v
s 5

ACERADEE

K-7=

A= T = |

§ A os e
] 7]

9]

ol

o ]
o

+S BP(breaking point)Z LERHSI OB A

o
H

st=4, 124
3]

o) T
o) T

Tl A o T4

A

)

)
NI

fro
N
Njo

o

oy
wr
_&l

- 17 -



T W W o
oA A A
W T = 0
ﬂ, CCS o)
oG =
W X0y m
~ W oy e
Eo = .Mru 1
ME g
VET o
2 _nﬁ %o e ™
“® _ ~ T Bl w
2R o ey X ooy T M T
5. = Ry =
X
00O & r ™| a
c o« W = m gl ,m_ﬂ 1 Je) —~
N, X w/ﬂ R Q w
7] !
s g T Ty L g g
N » o) T oo % 0 - =
> < A S L R
3 £ | N
-~ ..M -/_ ;oH N ‘_ﬂE —_ S m ~
° K ﬁE ;OE ﬁ@d N n.M [75) N
g m AN n l [ =
3= o Moo X = 2
o o X 2
o B & o
© w N 4
8 8 8 8 ° 1 T oy o i
s 1) ) NERY o X
(ed¥) 3daouayul uoisayo) “___.h :._ - i Nl % =
<k %0 oﬂ T s
LA . < =0
.___H..ﬂ_v m_. mu_ B s
N g T ﬂ g 32
° )
or 5 T A
H & M¥za 0y
Rl M g @ w X
_ll_ - IR ﬂ o
B o ,m .Mﬂ ‘Aluﬂ ;OL
N N < ol B
< < B

€)

’

7D + Qycs

2sing’

1—sing
24, 4 63} 2ol

- 18 -

1

-
tana

qf(us) + Ques

dy

B (g FOEA 4 334 o] vpehefAc),

=
=



A
q
o G C
A
D 2¢ /
Gycs ing'
G M=36S‘T“”¢, OA : W17 mefe] o] Eeha
—Sin
B [2¢ o BGC : 114 Eefo] g xed
eI OD : H7-&/dee] ndnee] §87=
G = o EF : 27] %5k p/olA wlad 2o $¥4=
E - :
> BG: 7] 75 p/olA ad B SHAR

AR dHFAFAEG ASFUFAEE ST olde ATZEI(Clough & 1981, Acar and
El-Tahir 1986, O’Rourke and Crespo 1988, Schnaid et al. 2001)Z =3&slo], 2t AR HHeES 2
Aeheh oldel AFARANAE nANES] HBA e T o] W BitHste] 17
A3 9 TELGS AAAIIE S BT, AFEe AHer v FHYA vu g
@ F4o] st 71Ee] ATsl ¥ Aol Ang x@stel A 3o sl FA4R wARe 3}
Awel Aol 248 AAAEE 29 59 2ol wash ad sl nAmde] FgEs A
30 ola) SA49 Ao Awe] 96v% AwolA AQHAT. EF A 73 o] AAAF 099 olke] A
Az & Al w@drdd HuA FA5EE F4F 5 Atk o] 2e A Mo F
e ARG A=t APAd o3 SAH s dA TS o

2sing )
fi 1 Sin(b, 7 +1'08qum (7)
400 g
5000 - i O Previous studies :
O Previous data ¢ Current study : K-7 sand
¢ Current data : K-7 sand .
R —_ A Current study : Busan sand

© 4000 A Current data : Busan sand E 300 r

o X

X g

5 3000 o

o

o T 200 |

2 ©

® Ko

3 2000 Line of best fits 3

K ©

8 o 100 Line of best fits

1000
0 \ \ 0 1 1
0 1000 2000 3000 4000 5000 0 100 200 300 400
Measured q; (kPa) Measured c' (kPa)
a9 5. mAwee) HHFE W 2% 6. wARe] A W

EE Ao o5 A8E unAdRHge] HAHI A 6ol o A om AFE FAHHS 14 634 F

o] Hluallom, HAyeAe] g FHEURT 6% B FAFTIHA Y, AR HAHLE o)

- 19 -



W E R = M el %Waw RN RE T Mﬁ ﬂ
IS . B - T o oo W 0T -
ay S Y g %o oy ) TR = M. ~ B
4 .- < 29 oW PR _ w3 B ]
T S T2 = P FTETD = W g =
T o M g3 . @ g XN g Gt .
2 o W o B U il = -
oTZer . (4 { & o oy e ﬁeu‘mﬂu‘wjl ELU %0
) & ° o U Ol sE P E "
o2 BN B SCI L = 2o
" ° o & W i} TR T S %
o) @ T e 18 £ = oL Nt o e
ar ~ N o N w = [ KA mr el o~ Gy
M = i o ° - nf W R 8 °
N S & . T 0 — sl e A ) P
wm © 20 e o £ 0 gl Rale! <R w
Al g5 {8 & T B DURE T s Y
o) T W.M o 0“ T m ﬂ_:W ﬁa B J o UM o o oF |
33 i3 “| 8z L “ i
) 2 * 0 e
Eﬂ_/_% \ \ \ 0U g ! HTM‘&WE ,_ﬂ/]/lﬂo V:.L £
N o M S . :.L 75 oF el T N = _
=3 = =3 =] o - E) z 0 " o~ on ol K3
oo [ © N =) < o~ o] = 4 ™ ot ) |
™ o N - - mﬁ T A o| N = o R
ﬂr. ol o (ed) Juiod Bunjeaig (i 3 Em el d| T o 9 eelice N
BE o B dm M RN o) ogx K = ol T
Mﬁo 5 M_dwxm;ATEEl ﬂm\M @o
G R I T RO 50 T - _@ R o 2 <
R A B N} e i Ui - R I L Z &
oo g L} R < R VMmmw 2 3 S
I> oA S | ~ ©of oy 1B N B ) el S
oo S o I =) O 38
q_,T]‘lh ElﬂLb ﬂn]ﬂﬂ;o._o» B eor_mﬁﬁ ﬁ,@u 7an/u~ =
L R BOwE P - Mﬂﬁ%ﬁj_ﬁg L o
X ALY Y LAY W 0 o R TS o
PaTAg o wmREl R TS E oS w 5 2 .
R o © o) dlo Mg & BT A H = S "
of%ﬂ%% mmoﬁﬂe T o pmT b o5 = 1 T w2 do
= = % N T < o= = T = oS
- ,%.ﬁedi%ﬂﬂ (R -y thmaﬁéﬁoaﬂ M = N
QQMOEUIE JoX < o S L' % AEooaMﬂL N LB M .
mmﬂ EO Oﬁ v_n_v ﬂ HT ,:;IE L.H — =2 n ﬂEl ‘aU Oﬁ ﬁi Z.ﬁ " A..ru ﬂ_aW ;oH ‘Aluﬂ _zrv ,DI HL 1_ﬁl m OTl
By A% e < S o B S} on W R g g O 5
T o< : ] ) il ) )
o iFe N 5 sz =PIUA cam o ,
BX _NLi4PL T 8 =¥weom DT S M T = i
S A Y wF T T T e EE L E T o %
ﬂouummaﬂa iﬁEMﬂ ﬁaﬂo‘_t%uf Wt._ﬁamluduawiﬂ o 3| i
F A g Foreq L w W o W R RC R R R Mo
EUEB@X R TN - KT 0 W trorryeess WMo B o ¢
2 Tl o E N THmET w FUETELE 4w g wEI o
I - om R S = T sl of 0 W T o) = o Gl g i
N et N AN ol I CERC ol WA T T REEM S X omw L0
TERN o RT NPT T MR R 1 C N oW

- 20 -

, pp. 143~151.

<

Geotech. Engrg., ASCE, Vol.112, No.11, pp.1001~1015.

RhE e =, A 234, 5
2. Acar, Y.B. and El-Tahir, E.A. (1986), "Low strain dynamic properties of artificially cemented sand", J. of



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Airey, D.W. (1993), "Triaxial testing on naturally cemented carbonate soil", J. of Geotech. Engrg., ASCE,

Vol.119, No.9, pp.1379~1398.
Asghari, E., Toll, D.G. and Haeri, S.M. (2003), "Triaxial behaviour of a cemented gravely sand, Tehran
alluvium", Geotech. Geological Engrg., Vol.21, pp.1~28.

. Clough, W.G., Sitar N., and Bachus R. (1981), "Cemented sands under static loading", J. Geotech. Engrg.

Div, ASCE, Vol.107, No.6, pp.799~817.

. Coop, M.R. and Atkinson, J.H. (1993), "The mechanics of cemented carbonate sands", Geotechnique,

Vol.43, No.l, pp.53~67.

Consoli, N. C., Foppa, D, Festugato, L. and Heineck, K. S. (2007), "Key parameters for strength control
of artificially cemented soils", J. of Geotech. Geoenvir. Engrg., ASCE, Vol.133, No.2, pp.197~205.

Consoli, N.C., Rotta, G.V. and Prietto, P.D. M. (2000), "Influence of curing under stress on the triaxial
response of cemented soils", Geotechnique, Vo0l.50, No.1, pp.99~105.

. Frydman, S., Hendron, D., Horn, H., Steinbach, J., Baker, R. and Shaal, B. (1980), "Liquefaction study of

cemented sand", J. of Geotech. Engrg., Vol.106, No.3, pp.275~297.

Haeri, S.M., Hosseini, S.M., Toll, D.G. and Yasrebi, S.S. (2005), "The behaviour of an artificially
cemented sandy gravel", Geotech. Geological Engrg., Vol.23, pp.537~560.

Huang, J.T. and Airey, D.W. (1998), "Properties of artificially cemented carbonate sand", J. Geotech.
Engrg., ASCE, Vol.124, No.6, pp.492~499.

Ismail, M.A., Joer, H.A., and Randolph, M.F. (2002), "Cementation of porous materials using calcite",
Geotechnique, Vol.52, No.5, pp.313~324.

ORourke, T.D. and Crespo, E. (1988), "Geotechnical properties of cemented volcanic soil", J. Geotech.
Engrg., ASCE, Vol.114, No.10, pp.1126~1147.

Puppala, A.J., Acar, Y.B. and Tumay, M.T. (1995), "Cone penetration in very weakely cemented sand", J.
Geotech. Engrg., ASCE, Vol.121, No.8, pp.589~600.

Rotta, G.V., Consoli, N.C., Prietto, P.D.M., Coop, M.R. and Graham, J. (2003), "Isotropic yielding in an
artificially cemented soil cured under stress", Geotechnique, Vol.53, No.5, pp.493~501.

Saxena, S.K. and Lastrico, R.M. (1978), "Static properties of lightly cemented sands", Geotech. Engrg.,
ASCE, Vol.104, No.12, pp.1449~1464.

Schnaid, F. Prietto, P.D.M. and Consoli, N.C. (2001), "Characterization of cemented sand in triaxial
compression", J. Geotech. Engrg., ASCE, Vol.127, No.10, pp.857~868.

Sharma, S. S. and Fahey, M. (2003), "Degradation of stiffness of cemented calcareous soil in cyclic
triaxial tests", J. of Geotech. Geoenvir. Engrg. ASCE, Vol.129, No.7, pp.619~629.

Zhu, F., Clark, JI. and Paulin, M.J. (1995), "Factor affecting at-rest lateral stress in artificially cemented
sands", Can. Geotech. J., NRC, Vol.32, pp.195~203.

- 21 -




<<
  /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


