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SYNOPSIS : In this study, the equivalent pressure acting on the face of drilled hole was determined by
back analysis. This analysis was continued until the difference between the displacement directly measured
during field test construction of CGS and the displacement evaluated by numerical analysis was below 10
percent, and the affect of diaphragm wall adjacent to grout bulb was evaluated by numerical analysis using
the equivalent pressure. From the analysis results, it was observed that the increase of the pressure acting on
the diaphragm wall was greater at reclaimed sandfill layer than silty clay layer during the installation of CGS.
Two methods were adopted to reduce the pressure acting on the diaphragm wall. One is installing of trench
between diaphragm wall and grout bulb, the other is pre-installing of CGS before construction of diaphragm
wall. From the numerical analysis results, above two methods can be considered as an effective method to
reduce the pressure. It was analyzed that the amount of reduction of the pressure and the displacement are
689.8% and 564.6%, respectively, in the case of adopting the trench method, and 463.7% and 214.0%,

respectively, in the case of adopting pre-installing of 3 columns CGS.

Key words : Back analysis, CGS, Compaction grouting system, Diaphragm wall

1.M B
12 A A dASE Faew e debne 2o EH?h«l A, G 5
A4sa glon], oed AN MyAe HE Er =@ wHFoz T4 Qo] v
ofsteh. olwl@ Aokl TxE, £E 52 AMT A% 2 Pshwge EM Shul, A

o}
|3k Ay ¥uk ofyel CGS(Compaction Grouting System), SCP(Sand Compaction Pile),
A (Granular Pile) 59 dAefAwt B3 LE HF4072 ARgsla )l olF CGS ¥¥He &
EAEA] AR A stEa7t] WmE HstE AAsHY] st A=K 0w AREE A Ut

CGS #H9 Y3 += Graf(1969)9] 93] AH&oz AAEHNS™, Greenwood(1987)= CGS &HS
g2 agEI3HI vaste] CGS ¥ B9 feAd-AnbAdy el Ao aAAE rHEEiTh E=3
Brown¥} Warner(1973)= CGS —'EHJ A8A AAAEAE 2 AT E BHs o, Warneref
Brown(1974)2 CGS & o] Alg 2 AlFof gt 7|F(criteria)S AT CGS W2 HH|ZE A
by o Xuke] AHE E9S 1o R AYAA dBAADY e IS wEol AlTHAES

o & O @ o

- 1206 -



W 2002).
SIS a=

9

]

T
R

[e]

Fol HE

°©

=

1997; Al-Alusi, 1997). W&hA CGS &
A EA 7} HALE ATHA]

A}, e ol @

L=
o

w4
81 3 o

=%
Ll

CGS A]&o] A
41 (back analysis)

S

1

T

o o
= 1

tel CGS¢} €
Als
A el A

=

=

°©

2% FLACS A&
2. CGS 3Hi=

AEFAA 7EER

AYA

W

el

1.
AEA 9

°©

2

=

i
o % sagow 7

A o]
I YgS(HEH mghoz +4

He =

B

S

&l

3

3

RUGE R

2

=]

°©

s
RIET LRI

o

= }\]
w8

=

(compacted soil)

o)
=
L]
R0
O

=

AR AR S o]

474
Feb. =3k CGS
upe} whct

[e)

Al

p

L

114

I3

XI8H(soil)
(grout bulb)

JeteE 2
CGS(compaction grouting system) &% 9| X|H

Jet Groute] ®lj=Xx]%+
29,

=i
=

3
Aol A AR FEDS A5 3ha

1 STEP(¢F 33cm) ¢

T
) MO
N
n_AIO
3
)
o%
=

file)

r
-y

TR

rvge]

-
el
_z_O

1l

(%74 11.0m), 2

=

29} gom, FHERYH MHS

= s 1%
S E(FA 7.0m)

[}

]

_Z#O

—_—

0
"
22

o

- 1207 -

5T
o

7 5.0m),

(77 18.0m), . 3(

[¢)

=

4 HE



T 314 ¥ 5 A%l AETI MRS Nake o 10~219) WAR A3 =&F A
& geolm, 12o) mekAl 10 olste] Ngkg Helw gl FuA
WE DM At EA g R 448 dEd 4=
o) o 158~4.85tF/m’E ZASIQLE FANN S AT A5 A
stel Agstgon, 1 ke tg E 13 Pu.

)

a8 4oA B
2 Aub2AFR 314 (2006) 2

2L
=2
o
e e
ey
i
%
)
iz
-
o
g, O
me ¥, T[N
B Hoopd

SPT N 2t HIHH =R EIZE, Su, tf/m?
0 10 20 30 40 50 0o 1 2 3 4 5 6
0 0
EE .
(0.0~11.0m) 5 =
51 ojEs
10
HNS(NENHE)
(11.0~29.0m) c 15l g 10 -
] MEX MES ]
<020 | <0
_T .7 EME(=22)(29.0~34.0m) 15
‘ ‘ . 25 |
iy (34.0~41.0m) 20 |
b Z5tet 30 -\-\l\' AEZR MEZS
(s (41.0~51.0m) D .
S 35 25
O 2, X|E2x g O3 3. XSE N 2Zdg O 4, MEZQ| H|HfNMEHZE
1 AT AN
AnRE | a9EF SEEET EEE RIAT EE
A F 7, (tf/m®) o(degree) c(tf/m®?) Es(tf/m®) v
WYES 1.7 28 0.0 1,000 0.40
AEA HAEZS 1.6 15 3.0 348 0.37
2= 1.8 32 0.0 2,000 0.33
3t 2.0 33 2.3 25,300 0.30
2 AEAF] AFAEHFEAET AxHOZHEH oF 37m7MA| AlFHEZ tFE9] AFAE5HA| = v
He 9 HER HEZ fASHA At wEbA 9o 1 19 AWAF F uEs 2 AEH HES
Augsot A Al b 2 9FS v]A oz diH 53, 4Ed gEZNc Jugoz A
YA 2 MYF A FYAARAAL At AEA SO wste] JHow I Qo o
Ao mjygEze] WAL AAQo Fodiof & Aom dtdAnt. wEbd CGS AleA miEEe] Wy
A Wstel] wE AFASYA JFHES 9)ste] MG Es=3,500tf/m?] 3t F71291 =284
PN

28 ARl & PR Al FATE Aol EAlE ¥ 5ollA = ¢ jlRe]
AEBAE 37.0m AE7A AFd F AFASHAZEE F 2.0m oAt CGSE
Aleets Aoz AgEo] vk weka dAe] A o] TAE AL A9 AFASH A CGS
Aol ok F7hEQl GEo] 88 Aow et A4 800mme] CGSE 2.5m HA°] HAtztE

e ot
o

- 1208 -



X2 AZHo] 9om, CGS AFAEE A7 21mE AEZ AEZ7HA AT} ofy 19 58 &
Ao A8t dHor HEFIR AFTEE D ALE i & JuE s AAs)

G.L(+)0.0m 2.0m 2.5m
© 00000 OO0 =
UO o 0 0O O O O O - DH%’G(QEQ EEH)
5 0 0 0 0 O 0 O G.L(%)9.0m
00000000
S O o O O C -
2.0?:1 .Q.Bm. o e | AER ME
® o .v. ® o o 1
@0 0 0 0 0 0 o v uoouuuod
eeee0eee 1 Loas (D=800mm)
® ¢ ©¢ ©¢ © © o o (C T C 2 5m)
R ‘ G.L(£)28.0m [
° X2 e X[ SALH A =
O(FLJJF G.L(£)31.0m |{~ (£ 71=1,000mm =5
© AlZAE 37.0m)
o ¢ ©C 0O O C 0O ¢ L %i}'%l'
loo0oo0o0o0o000
(a) EHE (b) SEHHE

2 Ao A= CGS FH Al FA AFASHA N g8sts dHS AAs] 98t A S 73
SAth S, A FASHA M #Ese oEH HEA 7P Fo3 xR JusE I A8
CGS9 +aS AAs7] 98] 984 (back analysis)S F338t3th. CGS A @A EA] CGS 2 =4l
AEE 1.6m o]A% fANA A5 AW} FAE Faste] g AT dA = H
-9 CGS &8 #g 57kt (equivalent pressure)S AFAEIGE 0w o] SrietEe A CGS Al&Al
T &3 dEHS SHT 5 glo] FAEAE 8 =g Aot daAS Foke] Abgs Iy
28 SRS o] 83le] CGS AlFAl AFA&H Ao 283l J&FS AESAT

5.1 25ljM(Back Analysis)

5.1.1 5HA diH

g ) ez Awe H3/1E2 Aose FEAS, W
gol TAE TAAF, WEL WAATE CGS FHALAY L AFASWA A Fol Uk @
FFAA F CGS FHAELYS Aue GAAF FARA AR 2 GG VW A0 o gEnt
Web B AL CGS FHAELL G4 Az Agagon, Anel aAzel he 9T

1 %

N918Y - AZAsh $R 842 vw
PN
T

P o]e_:]1 — FHHA F3 - A A CGS ¥ =8 Ml
9 4979 £AZ AAe 2T B, AS AT SRR AT Ael7t 10% olsirt B w7
A S48 el CGS FHAE FrhE S AR

- 1209 -



Iy ﬂJ
o
gl

T
e
>

A He A7 ¢73mme] HIES} Alo]dE AR&ste] °F ¢100mme| 2173 o
2 AAS7HA] HES F AWE 28-S Y3t oF ¢800mme] & FAsHE FHolth o]ggh A
Hg& Ba”gste] NS FAE A 18 7@dA 2 5 ghkel oF 350mme] ARFHS 7 A st R
A A FE=3 AAHAFS D geometric nonlinearity 7} 23] )4 9 FrF fukdE 7}
TAE AAsH] fEAE HE FAEA7IES st s AU CGSE A E
2IOS AREEof st R A AIZE B Hjgo] Ho] AQFTE AT = Il A AL
& fFoAd 2 ads o] §3te] CGS Al S Eayed 4 v WS AA
o] &3kl CGS AlaAl T2 Hgh d&ds AES I

2= AT E 2" TS 2ol CGS A4S 72384 dEAIY A7]9 ¢800mm=E EHIE g & 3
Aol e 7}?3‘}04 TR S AT A A o5 xsHelet ASATe] Zolrt 10% okt
2 w74 s)|AlS REESdste] CGS 38 24E of#HS AHslglon, o] d8s dASAHE HYgste 5
71+ (equivalent pressure)"]ﬁ]ril Aot 919 2 WHoR AAS s7E S CGS s A Aol o

Ao

r -i'i g
OH

o[(‘
ox,
o
rlr Iy
Jqn £
o,

¥ 4y

ror o

!
Mo o (W ot

o 32
L)
o H

o
ol
rE

™,

o

A3}17] HHE—Oﬂ Zure] 73Adol ulala] Alo|st , o= 7o) Zhe A|uk
I EAT WLE BT ko] 2 bEE AEAIACF & Aotk oleldk A2 AA AFelA CGS
A ovg of Ae HEANMNL ReFel ATH S o T FULHS AGAAk sz 20 AT,
Ecas 2252 (D=800mm) ‘ Loy 2128
H=2Z(D=100mm) tatE Z & Z (D=800mm)
(a) Axl CGS #+Z2¥H 1td (b) S7tf= =A| CGs A2FHHH
J% 7. CGS =g

- 1210 -



3 ANeA 2L Hend

FANGE DA BAY - CGS AT R FEF A - A0S A%

=
Fasilth dukAl o g CGS $H2 Istep B ¢F 33cm A sHoAFH 2=

()
0]
ol
1%
2 o ofv i T f

steprite] 91 27

T MY Som FEste] FHAEAES AEAHY ol WS AHESE A
oA 9] AE2 ot AdolshAl siAdE 4 o}, AAA A A oz dAehETh wek 1 SjAo) A=
CGS 138 ndysdorng Za Q45 ALEs¥on Aukrdle eAd-2b4d A A (elastic—perfectly

A8 CGS EEl
B AASLA ke 7] = el whEt VisualFEAS CGS Rl A-g-salth

o,
7l
5
ko
e,
k)
i
N
FN
rlo
il
rlr
=
)
i
O
@]
=
@]
8
(on
&,
&
N
FN
o
>,
op
=
32
v
< g
oo
[kl
it
&
%
o

5.1.2 dslio Zat

Srel Al Ak npe} Zo] wlgZFo] MEFAG AV mE AFTASHA ] JFHE S5 $Iste] v

Yz WEFASTE Ay om e A(CASE-1, Es=1,000tf/m?e} W AF7 2 2 9(CASE-2,

Es=3,500tf/m*)°l thate] deiAs Fasiion, sl Azt a9 83 ¥ 20 Hole niel g ® 4

T-o gaalo A= kellA] AmEielkoe]l ¥8 W AT MAstE WS UX|AA CASE-1, 29 34

28 S7HE S AAFsIgle g BIA oFd 2 A7]E 7 7HA CASEZF AR Bo =z S A = QT
7

I 2014 B kel AEA HE B uiygFe] s A4 7S ATV HaAe ddF R
Auggol 2 mEgE(1~9m)el o 2 ¢ggo] Bk Row BAFon CASE-19 Z$ 110tf/m?
CASE-29] 7% 270tf/m®] S7kgtelo] AXbE ek, A% 9 &l HESol= CASE-1¥} 2014 5U% &
7hqrelo] ZHg3th. ¥ CASE R AA @gelA CGS Mo #elsh ¢Fe 350~480t/m” Hr}h 2
Ao Yelgth o= &9 CGS MY AHE 593 7918 uf Aol Fdahe] o= 543
ol ao] ZHgsls e ol AE oUA|7} £AE Ago]r] wjito] FAEjAor A o]
AA FIGEG A4S Ador dder B3 S skl A 4Ee AAl CGS AEAl TH A
Agske bee] oplet AN e[ E HAaAT]7] flste]l =Yget TriskEelr] Wil Ao w dvd
otk 29 8ellA B g Aol s AETAA S BeTE ASAdET A AAEAE, ol BAH AlE
A&7 CGS A4l eel Edate] shte] WMeE Al A5 Esto] WAk Axetal et
LML, mm
150 200 0 150 200
0 0 T
CASE—1 CASE-2
5 5
10 10 F
£ G
H H
<t 0
15 15 |
20 20
- - ASY —— A=y
— S xlal Mgt — S AR
25 25

- 1211 -



= u = H

A F Al =(m) CASE-1 CASE-2 H I

u = 179 110 tf/m’ 270 tf/m*

1383 _ /m m CGS et :
AEZ HEZ(EH) 9715 65 tf/m 65 tf/m oF 4801E/nn
AEA NEZ(HR) 15~ 21 72 tf/m? 72 tf/m’ B m

ol slom, RAHAA 2 a—g— AZe71E g ol g 2 B Ao A s AFA%
A7t 9 AT e AF SAGEL Agstel WS WIAFe] W AL R E 29 2
o SaAstel AFALUAG) AEae gAe A

CGSE ool 7% 5ol 4] Aalelie] E2aiel % 8ACT.C 25m=<2.5mel Aol gor, 4%
AEUA] FFE A AL BE ATAZNAG AAT 42doleln BeTo] ¥ AL 5%
A AR AVE 49S £AHoE AT AoR wAPSI YA GAF PFORE CGS
g 537H mEgstel FlA Sl N ATE ol gte] AFASNAG] 4§ FHS QAT

5.2.2 ZEZq}

N4 1 G 2 el €65 ATA ATALUAN e e TN Y 2
A e, 58 MigEs HEA GEF A Selo] 4 Aoz et JaeA de B
e gl A4S SARAS A9 AFASHAN Aok FUAUEI S $ETABE X 3

oAl B = 9l%o] mjy=e] Ao+ 36.35tf/m(CASE-1), 78.58tf/m(CASE-2), A EZA @E%-‘ﬂ 74-5-l
= 31.55tf/m(CASE-1). 30.5tf/m(CASE-2)Q] Aoz BAEQom 2eo] Zrleke ugZe] A=
29.54tf/m'(CASE-1), 71.77tf/mZ(CASE—2) HEZ0o] AL 15.47tf/m(CASE-1). 14.42tf/m(CASE—2)

2 Aoz BAHL, o5 Lol NUFAAS AFALUA FEALE WA DA A9 Aow
Jegor, ma AEd REZuCHE MYFAH S0 S0 @ Aow ekt ot Awe] 2
o] F5% CGS AANA(G800mmE AFe] AN o 2 G A0k 3] R AFASA
of U & gEe] Agat Aow AW & vk webd AETL Wel MYF WPAFI} 2 Awe] =
AR AFASHA 2 Feo] 4§ sol Ak Al W WP AT 1Y 9Bl B 5

5 st

glo] mgPEo] 9Xsls A FALEMA B 2 w97} wA g—a—}% Aoz yehgten], CGS Al&91A
AzAguialzte] ojAA oF 2.0m= vilg- s ol tiAs FdshA ¥s B 1lem wiele] vis-
T WS At AgAsuiAle] Pl wAE AR 7}”3 o] 9l o

= = H
) CASE-1 CASE-2
A A %=(m) . - H 3
g 7V 29t 7V
LI 1~9 36.35 29.54 78.58 71.77 CASE-1 : Es=1,000tf/m?
AEA AEZ | 9~21 31.55 15.47 30.5 14.42 | CASE-2 : Es=3,500tf/m”

- 1212 -



XSS ABA, tim’
0 30 60 90 120 150

—o—initial stress
3 -8 CASE-1
—o— CASE-2

21

24

6. CHzHHIO HE
6.1 CHHSHAUE

B CGS ABA AZASNA DS 4 D WelE 2aA77) ek EdA By
WA AP CGSE AFASAA N HA T3
2 F 2 AYTH NYE AAEY fAE A

CASEE ofl % 49} 7o

& 4. 314 CASE

SRl = CGS AAIF
4 CASE WX A4 13
Trench CGS 2 CGS 3 CGS 4
2] A EdlA] Al&F CGS A& 298 AAE 34 MAE 49 AAE

EZ= CGS AlEA] dAsHE Auke] W7F A FAd & Ao dAdy= AL 3

= ol AFAEHA HWIHA FEF = dTS T AoR UgEr. EJXFHS T Al A
ndgsts o gE EdXx RE @42 AAste] Wl Frlow wde= W EdX ] BAX
& 243t CGS AldA] HAhs W9l tifto] Edlx] @ioA B ESs wdgsts Uy 5o
ALk 2 Mo s ERXE RdYsy] 9t AEA HEZ WIAG] 1/100 w2 JFHste] Wt
Ed o B EE Frds TS HEsIgon, EdX AFAEE CGS AFAE2Ime Fds)
A A&t ERAE A& A sAeAls “AsAEHA AT “CGS 19 H3 #H 7Y &4
Ateloll E@R] AlgArt F7kE Umx] A= 5.2.19 dideA el Fdsith CGS AAlE THS A
8 Aol “dAN mdY > AFASA 7 CGS AAIE - AFAEHA AT - AT
CGSE Algatar Folsle= CGS e H 71 — Aleea”e] ¢ARZ A4S Fq8H3]

- 1213 -



6.3 AEZ1}

EJATYH AT F CGSE AT A5 AsdEHAd Agste 9™ F71e & 59 19
10@e1A & = %ol WigF 2 AEZe 22 Ad) 3.74, 2.13t/m7F A&stdon, AFAEH A
of Qe CGSE AAFE & Umx CGSE AT 45 AFdEAe F8sts 482 CGS 24
AAEA Ol 14.01, 4.61tF/m% 39 AAIFAolE 5.24, 0.66tf/m*, 49 AAFA el 4.32, 0.59tf/m”
7b Al Aoz BAENY. ERAE AESe Afdde ATdSHAldd dEe] dauA e
Ao AEY E A E E-AE W File] obd WFAFIE wje AL Auiow RElY s}
ozte] ¢telo] Ad® Aow fadch XAy CGSE Ha 29 o) AANFT 45 AFA5HE A
Agste gEe A #Hashe o Ueigon, Edx B CGSE AFASHA Bk MAFE=
e Gt 9l Aoz A
i 5. AT AEA 4Y UM

4 = EJR 39 CGS A&
Trench 28 AAF 3E HAAF 44 AAF
Hs 3.74 14.01 5.24 4.32
HED AES 2.13 4.61 0.66 0.59

EdAEgy A8 B CGS AAFA s WS 29 10(b)ek #ow, EMTH HEAldE
9.3lcm, CGS 34 AAFAIE 7.47cme] ¥9I7F Fhashe Aoz AEHA o= EXITHS 48T
A5 W] W7 EdX oA dAste] ATASH Al F w97 BAsHA] & dow yehow,
CGS AAlsAlol= AdAlgd CGS 7o) WM& Alojete Aoz yetkth CGSE 34 o dxed 4
FollE EJATHS A8AS Aok FAE W B AL asE IS F dS ow ddd

R ZoISHA ARt tim? ARSI cm
0 10 20 30 40 50 60 20 25 30
S
1< 1S
£ < AMEZ HEE
a a
[0} jo)
o a

Trench & CGS

NENS

e OuEY oiNE

” | o—initial stress - CcHMZY 0N —o—Trench
of Mz -0 CGS 28 MAIS
F —o—Trench -o-CGS 2 MAIZ CGS 3% MAIZ
| —2—CGS 3¥ MAIE —0-CGS 48 MA|S —8-CGS 48 MAIZ

28 4
(a) HAZIS A (b) HALHHL
a7 10, HHMBY XA AR

- 1214 -



BoAT AL FANL ol gt NFALHA Aot o 2L W9 AEA T AR 2
831 OGS 3948 AL S5k SalH(back analysis)& FASAT A e Falste] 4
e STtE e AA CGS ATA FHld] A8ee e F4F & glo] FAANL 99 £9@ A
o0 B AFAE o FHAE B%HS ol gstel CGS Bl AWT AFALY A WAL 9T
& PEsgon, 1 Ane soku v gt
() 434 A3 HEA HE 2 gS] FUT 459 T2 YA A JiHen Auy
ol & miyZ] o 2 ¢Eo] BaF Aoz BN

(2) CGS AFA ART AFALWA] Aot % % WAL A= FESHD JHgoR A
of & WMYFAN 2 Frkshe Aom vehgth olew Ast: ol YHoR 2 MHE
A CGS A ol Agshe Glel <@ szt 27 B Aoz #AE £ k.

(3) CGS NBA AFALHAG] Ag3hs e % WA 2717 Aste] EAANTHH CGSE A
AFsHE PEe FESGON, CGSE 39 o) % ANFE A5 EAATUA FAE g L we

1. 00°] <1 E1(2006), 0000AAE 0000 ABFAF A BFZALR ILA, pp.61-75.

2. AL 2002), FAHA 7|HES o] &3 CGSTFH HEAY QAR AFTEAAATF, AASH =, g
e st
3. AW 23 o] gt --9-(1997), “Compaction Grouting®l] 23+ AW/ AlgALd]”, FES

3] 7}&stedt R3] =83, Vol.3, pp.493-496.

4. A8 2(1998), HA AwFSQ) - o] &} AA| -, WVI<E, pp.17-37.

5. Al-Alusi, H.R.(1997), Compaction Grouting: From Practice to Theory of Grouting: Compaction,
Remediation and Testing, Geotechnical Special Pub. No.66, pp.43-53.

6. Bowen, R.(1981), Grouting in Engineering Practice, Applied Science Pub. pp.77-84.

7. Brown, D.R., and Warner, J.(1973), “Compaction grouting”, Journal of Soil Mech. and Found. Div. ASCE,
99(8), pp.589-601.

8. Graf, E.D.(1969), “Compaction grouting technique and observations”, Journal of Soil Mech. and Found.
Div. ASCE, 95(5), pp.1151-1158.

9. Greenwood, D.(1987), “Underpinning by grouting”, Ground Engrg., London, 20(3), pp.21-32.

10. Warner, J., and Brown, D.R.(1974), “Planning and performing compaction grouting”, Journal of
Geotechnical Engineering Div., ASCE, 100(6), pp.653-666.

11. Warner, J.(1978), “Compaction Grouting - A Significant Case History”, Journal of Geotechnical Engineering,
Vol.104, No.7, pp.837-847.

- 1215 -




<<
  /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


