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Reliability Analysis in Designing of Reinforced Soil Structures using
Uni—Modal Bounds

& ) Kim, Hyun-Ki

o] A & Lee, Sung-Hyouk
3 3§ Choi, Chan-Yong
ABSTRACT

Evaluation of stability in traditional designing of reinforced soil structures is executed by examination of internal and external
stability. Analysis of internal stability is for pull-out and ductile strength. Analysis of external stability is for settlement,
overturning and sliding. To minimize inherent uncertainties of soil properties and analytical model, reliability analysis was
developed recently. In this study, reliability analysis method considering simultaneous failure probability for various failure
mode of internal and external stability is proposed. By applying uni—modal bounds, Stability of system reliability of reinforced
soil structures is evaluated by integrating multi failure mode for various analytical model. Because of complex consideration
for various failure shapes and modes, it is possible to secure advanced safety by using simultaneous failure probability. And
evaluation of reinforced soil structure is executed by representative index, simultaneous failure probability, than previous

method.
2 X
AFA RAESH AN Y AEE WA 92 ek o FRsle] Brhsh, WA e gAY Qi shag
g o shar 94 bg2 7xA 9 Hsl, ALk, %}Eg tdo gty HT AukEAddt a4 mElo) Zhe iy e
F2:gkalr] flate] AlEdafiio] 7hE o)A %lE‘r. TolM= WA 917 ebgoletar A oju= vt sh el thsh
s g A e %E% AA A=daaE 1°P<>P°iﬂk %"—A?{ s A8l sl o2 skgai4el
e Sl sg FEelel BAESE A A2Hel YYE B S ES Sk $A Sjskag olgshd e s
She QPgell A s} vp ) Ul JME%° SR AR °‘71 ol e HEE FRE 5 s JloR
e, PSR ofe] ARE ofgsto] Y RAEZH AAS R ARE St Bk 5 gtk
Keywords : Reinforced soil structures, System reliability, Multi-failure mode
LM E o thl 27 AAIBIOF SHe B9 WAstel A &

A2 B S8l BYOI 224 B2 o T8 A9 At Astel WAel ZLolut WY
A Aol SASA AR, S0l AR ol WS 3971 ek ol el Tk o] Sl
gulo] AANAL ABE olsfelA] Toba HAAG A b BAE 39 A Aol AXHL FRT 4 Qi £
S5 Agol] S0 gyl AStEL AR 4R 5 B s} ditk

1* A3)Q, A EdTY A2 A1 AT (Member, Senior Researcher, Dept. of Railway Structure Research, KRRI, E-mail: hkkim(@kuri.re.kr)
2 A3)Y, AT edTtY A2 dTA l,%}‘?ﬂ?—% (Member, Chief Researcher, Dept. of Railway Structure Research, KRRI)
3 A3, AT |EATY AETRATA IS (Member, Senior Researcher, Dept. of Railway Structure Research, KRRI)

rn
e
H
In
-
|'\.I
&
13
mjo
=
00
rob
HT
oy
HM
ofo
1
nx
1
10
r=
tu
0x
=OII__I
1=
3



AR/

F (Safety factor)

Safety factor

oI 2 = IE HaS] fste] el
BAEZY AAlNA A HEE WA A o=
TEsto] Frish, WA g2 B o, vhdE
e shar 94 g2 F2A19] Hof, Ak, 52
Vo= s ok = A ke e IRt
S8 AR, Z7RE B VEER Hee] 7)E g
o] AlRF=ofA Qlet. ShAIT, hdE2 S8AdE 23l
I e, " g ol83te] AkEd HatAl Adol]
HEol(T™ 1), FE2Aos BodA B dadArE 2

7FsAe] ek

T AT R 7N S-S HAAT W A
7k T Sl BEAAge] HASE 9Jsto] e

7|HHo] JfE|oA] gtk 53], 5832 dA= o 7HA|
Hg A =, ohoFst oy Eof gt aejrt Bk
517 wjiZol ofe} 7EA] ahajekAlof tiste] FH o= ¢t
AL FH7reE 4 Q= Wi o g A|A A=A A 7Ho| 7|
Hrejo] & ghthZevgolis 5, 2006; Castillo 5, 2004). oA
o] A= WHAIE o RE AA Al ds A7 HE
g3t AbElolH o g oh= Pl E 37}R] 9
tiste] 3stcH1E 2).

o|e} o] A AF/Fs|HE o]t 7] =14
o & A1 HEEH P ZTE shte] A&
Hejstal HrEst 4= Qo B Ao As HAE-SH A
Aloll QloA HEE= W49 A B7tol 9l
ohofet g eof tfste] FAlof| HA|EES AT 4
UEE AA A=A Adtstgich dYRE 17t
HE HEToEZHN ol SHs| Aol gt R Es

sgboR R 4 o] o] MAH ige B

18 BZEZSHRSAS|=FH HOT H4Z

= S| B [ 2E TR
z 7
L
<
2
59
1 2 3 Safety factor

a8 2, 2E Pl 2fst detAlel &t

o

A

A ARk} g Aol A o] eHg/d2 ARk 2]
g3 ghe 287 e Ade ARSskaL lof AlRho]

Apshe SRS WGEk] ol A H, AR

N

g310] A, HHmee] BALS Hasid
L A<
= 7h o

SEERETCL:

o7, gl AE|5oln], EFsis &) 71k
o QIS0 HEWAES Uehuich

3k, A|uko] QPglA ATl Qb go] ATFEERE
whEct 7pgehe SIEE-L ofe} 2ol A 4 9]

S o

Pp=o-5)= [ ) @)



o71A, P.(f)e HASE, o(-p) < ZEHTEE A
O] -0 oA -p7kA] 9] BEHA, 123l g(2) = APHIEA
oAA tdeo] et A= HofH

2.2 TR et A Usgohy

shaeplo] SR Foial Aol digk Al ge|Ae
A A M (Level 1), A2 R])H(Level 1) 2 AR
(Level )< o]-8-5fo 1h&eh &= Qlek. shARE ti 2
=9] S Hef FEH e Hrshy] ffsiAle o
7HA] sk SfAlof gt FahAlQl A B7EE 4Rl E o
of gttt whebA 7 ufFAlof thsf ol A=A S
MAIE o]gsto] WA 7hedt ®E T Aol tiet F
AAQ) A4 HAZ 57 Slgk uhe] Waw Hrh. o
Hajmaol] wet ks Yehhs sEnss AR 5
Holel7| Ko, A AuE NI Had Rz
2x zra 9oyl & 4 Qith AA o7 2R 5= o
@ ) RS AAR Pt Ss He A
A X124 31 4](System reliability analysis)2}il 3t} A 7|
Azl gei e wamegie] Aol et 484 Tz
EL WEA T2 EE o] £ A0 B30 gy i

o] w¥%|7] wj&of 7}2]4J(Redundancy)o] ¢l
Ala"glo g AHA L2E zh=riy Jgust ¢ 011;].
o] 7pA] A RAR o]Folzl AA 2 AR v
IR E0] PeE A Hrh ke A RER AL
o] Q= Alaglo] Qlokal 7Hgshd, 7 gt 4] (3)
I} o] & tE kle AR 8T 4= ok

¥ 4 olek T, HYESH| A gloiA -9l
Qo] BAZE At ka7t e, BYESY
]é

A2

9;(X) =g,(X;, X, . X)) ©)

=1, 2, n, i=1, 2, , k

oA71A, g;(X) = TR EEC] 3t FAVFE o],
Y& 9 FHRAE e,

820] FA ] % G WesHe A9 m
o] {eA] 2ze| B REo] gt SHAS Folatn,

N

|

F2ho] gtA ol digh syjghee HAES AREEiA
T = Stk SRR ZF s e Aloof AT A/dol
ZARICHA, AA Y wjghE ALk vlS- o g 7] ool
Cormnell(1967)9] @ = L7181} Ditlevsen(1979) 2]

i

oFmE 71
w, 2o

¥ 5o] 24 Syow Aol gto.
AgAL e olg 72kl el

3. QAR UG o8 BYES

23 1y g

o] HA Al

3.1 UF MYRE B9

e P A i
2 QL Aol thste] mAAle] Q1 sheto] thstel Aol
3, 98 gL BAES Lade] ok AE, BES
MRS webd & 57 oE skl mEo] ek oy
KBS BAC ABT 5 YES SHThE 1)

3.2 g9 I (Uni-modal bounds)Z
Tt HA MM I g

AA A2 dsiAolA AEA 2= Be 947 =9
Aolm AFtdol gitkal 7Hgstar Qlet. Wi, AA| ®=
¢o)o] g iAtolof AT Aol EARITHH, AA ] =}
s AR ARk o s ule- ofHA FHrh oo @
= R0l 3 84m0f Mpair) Ato]o] Fo] A=
Zb= AEGx AA"Ho| giste] FrEE ok ohA] D,
ik 78‘741': BAG p,7F 0T ZAY B e 2

of A8 4= Stk &Y IS A AEA =
AA hste] Ty|eES the A WEAIACF gtk

]

o,
o
_|>4

N

{p[F_l]}<Pf<1—ﬁ(1—P[E=1D “)

i=1

max

i

N
<

K
>
o
9‘L
K3
>
i)
4>
30
o



oo
2
10
o
2
ol
o
1z
1]
i
N
>
0

]
0

MHEES ZEEH HZUER|
7 2 ZAo=2 51
Fa L= 5
5
=
o

t
2= ZHESQ} 0lo] CHaH X g,(x)= [v
tslade DHIEN 2AGH OF lr

. N

TRI7Z7 7T

EjI'E Ot_ﬂ‘ II% aj EO}-O
2 Qlst £xig=Hut X[Hte| o (z)= Gut
SX[X[2{Tto| Bl 25t BT
orNZE

INE

HZEX|2F X9t AlOJoflA 2

8 R tan® CL
AsH= 2=t olofl tist A gs(x):EPT
stat0| 2sto] oHZE s

]
ofn

2 BTl Rutels ola
ofl chstol =2fel SEo0
of W IR0l 2745

L=t b

_,__
Q
S
—
s
N
|

=
e -I

o HHAE

I y
-
v/,xv,vrn'/‘\lv_: // oo

2Zl fetzls QAo
chst 247t HE ¢ A
Z|ch siEelx=ol| 24t
HHE

I'_9 I'II'

P, : Coulomb ~HES!
P, o dMskso ofet ~EEY

M, X BUE (1= P, 4By,

M, e RHE (‘M_ZR, x,)

Quir St XX

a, Exlolzi'- = %

o€t Cornell, 1967). (1997)01 4 Aokst Alea s47] 9ol gk AA o] X1
Tre ks JolE Sl 471 5719 A | E ¥ (Mean Value First Order Second Moment Method)
nge nIRnes gAre s sieh WA, 7k ok me S xkatglt) 7t okl m el thale] ARYEL the)

5 Hgatol Ande] 2 B9l WUABS AYE  TEES theat o] ekl 2 gk
= itk o AlFASNA-S US. Army Corps of Engineers

20 ESHRAS=EH HOH M4



X[ AL =6
Fredlund and Dahlman(1981)
M= 0.1~04 Baecher et al (1987)
Lacasse et al (1996)
opErzt 0.02~0.12 Schultze(1975)
CHo|SEF 0.03~0.08 Harr(1984)
HZRY ofHAE 0.05~01 M ERL 5(2004)
H 3. X|gt & xize| =M
T = IS LIS 0FEZH(D) HEE(C) H|
SxH2E(Reinforced soil) 19.0kN/m® 30° 0.0kpa
i E(Retained soil) 19.0kN/m® 30° 0.0kpa
7|Z=X|gKFoundation soil) 19 OkN/m’ 30° 0.0kpa
oEY WE=! WES AAEHLE
GRID 6T 6T/3T Z2|0| AE{(PET) B60kN/mO|At
GRID 8T 8T/3T Z2|0| AE{(PET) 80kN/mO| At
GRID 10T 10T/3T Z2|0| AE{(PET) 100KN/mO| At
GRID 15T 15T/3T E2|0|AE{(PET) 150kN/mO | A
AL P[E (x)] for e<L/6 7 GRID 6T H=4.60M L=3.50M
****** ErEsel
FRER P[ ] for F.S8<2.5 GRID BT H=4.00M L=3.50)/
_ GRID 6T H=3.40M L=3.50M
&5 . PlF,, ] for F.S<1.5 () N
GRID 6T H=2.80M L=3.50M o
?—‘?jl—;qtﬂ- P[FH (1)] for F.S<2.0 GRID 6T H=2.20M L=3.50 4 g
ujchA| sk PIF, ()] for F.S<I.5 GRID 6T H=1.60M L=3.50M
GRID 6T H=1.00M L=3.50
QPSR g 9] THEE-E AP 4 (5) B =
o —G—O o
FEL= 2] (6)L o] &5}e], HdrE :,IZ_P’SHH*(Uni-modal R —=

bounds)E ZH& 4= Q)11 o|Ao] H7}ESH] oFYAS
R0 Wi 5 e Aot sieAR ot
B 71ge e, - ol3 ebgoleta ol o
gt s mEo) gt B4 THetEe] APYE 4 9l
s, SR Pl AgE, Wi L BEwRel
AuPgag Bamol SEs ofslolof ek dhite] 4o
1Lz54—v$MHﬂL$ﬂﬁﬂﬂﬂw#ﬁJ+—%4i
3 20| Helsisic

rlo )

4.1 T

S FhEe o] Sme] MAE S
o, Al AR ofef o] Z17] 3o Helth ARE-E A2 1e]
E 6To|1, Zo] 3.5m, 60cm 7HH02 AJZE0] 9=

Zzolth el ZrOYL v 7RI ESE
% 3|(NCMA)£} AASHTO98/Demo ] A A 2| S w2
MSEW(3.0)& AHE-8IGITE 2 T2 IH2 LxH o7
e SHol tigt AAet 2AE fIgt 2=afolch &
22337} US. Army Corps of Engineers(1997)01|A4] A
QRet A-8A Q1 ARl LACIAEHE S o]-gsto] &
= FAstalon, of s o]gste] T
= 8ot BAEEE A 3o AA
SFTH %XHEEQP HiHE 2 7]

BEorlromo

FN'
N
T



L=PAoN PAi=
TR
60
60
60
60
60
60
60
60
60
60
60
60
60
66
54

30
30
30
30
30
30
30
30
30
30
30
33
27
30
30

0
0

0.1

0.1
0.05

19.95

EAA4(Coefficient of Variance)
18.05

30
30
30
30
30
30
30
33
27
30
30
30
30
30
30

63} 712 40| ®ol Az}

-
it

b

°©

0
0

HIHE

19
19
19
19
19
19.95
18.05
19
19
19
19
19
19
19
19

30
30
30
33
27
30
30
30
30
30
30
30
30
30
30

0

FIrHZ RN
0

19
19,95
18.05

19

19

19

19

19

19

19

19

19

19

19

19

22
23
2—4
3-1
3-2
3-3
3-4
4-1
4-2
4-3
44
5-1
5-2

Case

0111
8|5|5|5
w5 h W W w
odlw|2|a|lol
—| | o] —
5(5/5|5
N | W | w | w|w
LCloldloe|n|o
H|l—|SXS| S| 0| D
DN m
SERSURSHRS
arl | FI TS|
— oo | W | W w|Lw
RKiglgle|g|e
K LI~ 8|
Pl IRl R e
= -] o
713187
= |
Wil | W w| Wl
<& 23| =
N| S| O|w©w
614.1.
— | | Ol
2171817
A NEEAETE-
__22283
ARZARA RS
9
|2
or iy

100

=

1Z|X|
=1

A
(i)
I}

A ek 2} ks A mlo

5]

H
o
_L
o
N
Bo
el

PR 19 59} 63 o]

RS

A

A= ot

AR} vt ekEs vlals) 2,

/\610

o Al

}_

9
il

o

4.2 3}

Jl

Zol7]

[e)
—

A AXA = w2 2kE

o 213

Fof LA ol ARl

Ao) A=A s

34 A

%S

L=l

|

A
L

tol 423
E

A7 2] 4.6699014 24

g
=

°

s}

2 Ao 0.36%,

=E

Hg A o] of

F

1

glen, v

1.511E-06%% A= it}

A3

==
=

}

QI

A
U.S. Army Corps of Engineers(1997)°] <]

0.9504=

ol <

°

mdlof| o

a4

S

8

57H¢f <k
PgsAsdo] tigt A= setu|e et 4l

1g3te] 7 o

o



5.00E+00
4 4.00E+00
T [ B B I e 3.00E+00
[ hln
ol K
* | ol =
SO PN BN W Se——— W 2.00E+00
1l S . S . 1.00E+00 |- —
0 0.00E+00 ,_I H
#s HE A2 et o g5 HE x| Tt oy
a2 4, oia|REY otFME O 5, muREY AME|X|%
7.00E-01 7.00E-01
6.00E-01 6.00E-01
5 00E-01 5.00E-01
£ 4.00E-01 f':fu 4.00E-01
i _ o
s =
] 7 3.00E-01
7 3.00E-01
2.00E-01
2.00E-01
] 1.00E-01
R .
0.00E+00
0.00E+00 L—==
25 Ak XX s ol
2l 6, miy|REY miy|stE =
B 7. 2% M2[X|$(U.S. Army Corps of Engineers, 1997)
7|t dseE NN I} &HE(%)
=3(High) 5 0.00003
Z2(Cood) 4 0.003
=T 0|A(Above average) 3 0.1
ot 0|GHBelow average) 25 0.6
LH(Poor) 2.0 23
=0HE(Unsatisfactory) 15 40
2|&(Hazardous) 1.0 16
A pE THAR FE51L Qlow, 2t BHAl= 7|t s Iohe Ae S 4 glom, o= AlFAsAle] ANk
FFEOR Lipo] H 73 o] ARk ek “BE ol sk AAmo] FpA BN whelglel ofs) 1wy
(Above average)’E 7|&0 2 319, AlFR]4= 3 oAk 1] 3 Ayto|ch
3 k3248 0.1% olsfolojof qgAo] FHERIL) maA, o8] 717 oA Aol ojaf BelEl B ke
Qg slute] MBS obYA Bl BE GRe]  AlxEle] oy HlE Shie] AER Belskn Bt
gk o] ShrE Ty HekE gl o, Al R <k 7] fI5te] & AFtollA AQkeE TR E JYbslE A8
AR AT FEIN A AsaEe WA Stk 7 ge|dmgel s dojd shulme st



# 8. HURE FZisiE ofgt H|A M2dsh Zat
= oetAl(%) SFBIAI(%)
HUESH AAH A2 6.928E-01 3.600E-01
83} 4] (52 (6% olgatol YT A2 ojgt e mlol] thatol whal QAR A4 skt
AR =S ARE3 AT, AR 6.928E-01%, 31317 3.600E- njEs HEA o2 wESX] 33 9lu o] Al
01% AHEEIACKGE 8). oleh 2ol A A= gah ) e S Fatol BRAAS wgsisl] ool
& H83) 2lalo] of2] 71 Pl et s gt grE e H4sie] BESY
£ Fsto] BAESY A Al2de S st o A" AF=E %W‘J A3}, A 6.928E-01%,
72 FJrFe 4 Qe dlshgct 18 78 g 513HA| 3.600E-01%= AF=E| 1o, ofg] 7}#] A
Faraol of3t AA A=gals Aol salwey ot AU meG olgatel BEAY BT A
HeHES T EAIR oIk shaAs 4olA golat vt £ du ARE kol B = A
o 2ol A sipigEst St 2 s, oA
£ ojoiziekae) of 2uof s 3he e o =Rol A Aket FAmE L EL o)
ch ot 2ol A UGS SRoR clel AN B HEES AAS s s HHEE ol 3
gl mES sh BEete] WA AAge] o sl myEgue] BalAol et R4S AW ol
H7VE 4 Atk ofm, AR e slEE7 W] gt AFE £3
sfof WS BhRskuA g,
5. 2 8
gnew

2 ApolaE 7z SHEY dEH BAES
o] o] istol ANHEAT Sl Reo] Zhe g B L WY1 2HL Q006), “THEEH AR 1417
A3 el Slstol NS Emalodnt WA PG, A2 118 pp 01

_ . 2. AT (2007), “SALARE LRk AbEbY A=A,
ol A=A WA el o 2AelA g Jour. of the KGS, Vol.23, No.3, pp.51-59.
V7] EgH o= 74Eﬂ°*‘3 OP?ﬂ 719ke] Hrk= skt 3. 7P, 0|25 (2002), “A 820l TEEA AFHOFA 4]
o] AuE ZAlo] Bt 4 9w HEH A o 71 G, gfax)ul ) s) =R A|18Y, 535, pp.271-280.

(oo

(1) ®Hmgue] Aol gy Are

24

oo

e

BE 7S Al
3} 2.

al(e

3=eo

shest p2Ae] Weh, A, S
FEuE 7% S S ol Ukl
sfehaA o] Aol EAaet. w5 ojE
Bt Al 7gol7] ol ol71A] e

E S} ik B Aol AE A
o] zh= B3MAAS uhgsal, AAof QlojA] ¢F
FOR TUH st AEE At
SJ3tol g me LrisH e 283t 1 Ayt B
o] A Aol dRE IS B

A AR

4. BEMELA, TE S0 W, KEESE], SR (2004), “filim
BERSEY o (S REPE AT IC & 2 AT E AR & PRI,
B g T,

5. Baecher, G. B. and Ingra, T. S. (1981), “Stochastic FEM in
settlement predictions”, J. Geotech. Eng., ASCE, Vol.107,
No.4, pp.449-464.

6. Castillo, C., Minguez, R., Castillo, E. and Losada, M. A. (2004),
“An optimal engineering design method with failure rate

739

constraints and sensitivity analysis. Application to composite
breakwaters”, Coastal Eng., Vol.53, pp.1-25.

7. Comnell, C. A. (1967), “Bounds on the reliability of structural
systems”, Journal of Structural Division, ASCE, Vol.93, No.1,
pp-171-200.

8. Ditlevsen, O. (1979), “Narrow reliability bounds for structural
systems”, Journal of Structural Mechanics, Vol.7, No.4,
pp-453-472.

9. Fredlund, D. G. and Dahlman, A. E. (1972), “Statistical
Geotechnical Properties of Glacial Lake Edmonton Sediments”,
in Statistics and Probability in Civil Engineering. Hong Kong



10.

11.

12.

University Press (Hong Kong Int. Conf.), distributed by Oxford
University Press, London.

Harr, M. E. (1984), Reliability-based design in civil engine-
ering, 1984 Henry M. Shaw Lecture, Dept. of Civil Engineer-
ing, North Carolina State University, Raleigh, N.C.
Lacasse, S. and Nadim, F. (1996), “Uncertainties in Characterising
Soil Properties”, Uncertainty in the Geologic Environment,
Proceedings of Uncertainty 96, madison, Wisconsin. pp.49-75.
Schultze, E. (1975), “Frequency Distribution and Correlations
of Soil Properties”, Proc. of the 1’st Interna tional Conference
on Application of Statistics and Probability to Soil and

13.

Structural Engineering, Vol.1, pp.371-387.

U.S. Army Corps of Engineers (1997), Engineering and
design, introduction to probability and reliability methods for
use in geotechnical eng. Tech. Letter No.1110-2-547, Department
of the Army, Washington.

14. Zevgolis, loannis E. and Bourdeau, Philippe L. (2006), “System

reliability of cantilever retaining walls with correlated failure

modes”, Geo-congress 2006.

(=829 2010, 11. 12, AASE S 2010. 12. 18)




<<
  /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




