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Mechanisms of Rainfall-induced Shallow Slope Failures
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ABSTRACT Knowledge of the mechanism of rainfall-induced shallow slope fail-
ures is essential for increasing the accuracy of debris flow initiation prediction. This
paper presents experimental and analytical results obtained from a series of artificial
rainfall tests on sandy slopes with various scales. The responses of water content
and porewater pressure are used as the index of Tinternal response ; of the slope.
The T external response | of the slope subjected to rainfall is defined as the volume of
discharged sand or the retrogressive development of the tension crack (or scarp). It
was found the time of debris discharge initiation is close to that of the formation of a
saturated lateral subsurface flow along the soil-bedrock interface, which is signaled
by the abrupt transition points of water content and porewater pressure response
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curves measured at the soil-bedrock interface. This observation was supported by

numerical analysis using a finite element program with calibrated soil-water char-

acteristic curves and soil permeability functions.

Key Words:

shallow slope failure, rainfall, artificial rainfall test, water content,

porewater pressure, subsurface flow, seepage analysis.
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used in the present study based on Fred-
lund and Xing (1994) model
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used in the present study based on three
theoretical models



KRR  42(3), 2011 1

B~ BRSMEBEARER R FE 2 B R

o it 7 5 R o 3 P T S R B S/ B B FEE P T
PLUI-D FEAEERAE 9(a) B (b)-[E 9(a) ZEELR RS
EREMIATS 2 tin B tso, B2 I-D 4R (HUEE 6 2 &
&) BEG RIS TASA A EAM B K st ET
5 T (EEEHTEE (BIEETEAIRAE) IR s &En > 1
EIPEZ 1-D % - 125 1-D figg B t fs 2 72
J7 0 BRI — (S 1 5L 2 KA E T R SE T
] Tp & FIEAEIRRMIHE (RINE P, < 5%) Z
SHAeERE o Hp DM 0.9 m > 1.29 m 2 1.73 m
B (R Rz E~ LG L) Z Ty, BLESIH
BRRERDA 2 S5 B E IR S - B 9 (b) BN
9(a) - {EE 7 B RARIE LIS /KBRS S —ET
BERERT (Twi) TR I-D 4R - 45:mfiE 9(a) JE
EL > BEAZA 0.9 m K 1.29 m FEis 1307 7 FLEUKER
SR MERR R T FIECR BRI (P, < 5%)
RHICHEIE -

10 FyHifE 9 AR~ B 1% R B sE A
E AR EERTKEA (hy) 2 AHRAE - B t = 0
min. % t=103.3 min. & > BYHHSEmM > BEIK
FHZ 3 MRBR I L /NE - 5 t = 103.3 min. &
133 min [ - BESJ/KEHZ S(LIRHEIHM - TELIARTE
e 7 BB A R R SRR 8 AR S BREEE (t = 103
min. 551 = 47 mm/hr 5 HibPEd dhar 2 flaess
(BB > HE 4) - @t = 133 min bU{% - BESJ/KEE 1
ﬂnm%@% zﬁiﬁzf@EﬂEzﬁ: B (S At B
—JE A

N IRREIERRE S

Bl 11 FeffE bt > sl B P ah <~ S5 7R Hh B i
YRR - EUBEDUP RO R ORI - O RHE
WRAZIENS » @ FE BRIGEES TR 0K
A TS AR 5 S5 Rl A 2 At 2R > @ %
BERDSIR Bk~ 4R IR - R R - O T /K AL
(BCFLFR/KER) FASERERTT B8 > KA S E—1R
FEmEE - R E B OHL® 3 IR f 3T
HOHL® 7 25 AL I JRE R0 Hh 4R =~ 55 — BTG
(P,=0.5%) G2 1,0 - © BBHELI SRR
ST SRR R -

FHA TR I8 2 5 1 Ry LB S iR 3
TR B0 AR R - F5R S5t (tensiometer,

Soilmoisture Equipment Co., Model: 2725A) *
—IZIEFIRDAE (0.5x0.5%0.5 m) Fr&E A [FEEEEE
JK& (volumetric water content, 6 ) EBiELVEIL )
(matric suction, ) ZE%H (T8 5 L /KEHEHI4R -

soil-water characteristic curve, SWCC) s jJEE 7,
PREt e = 0.70 ¥1 0.85 Z FIrRjAlE 12 - & y#io
1% > DL Fredlund and Xing (1994) > #E Rl
RAy

0=aw~——%7—— (1)
tine+ Ly
kvl
ma+
I —_ @)
In(1+ 10 )
%

»

y, BRERESTEEUKE 6 PrEZ EER ) (RE
Fredlund and Xing, 1994 73 yr = 1500 kPa) -

13 EfRiE Green and Corey (1971), van
Genuchten (1980) K Fredlund et al., (1994) =
TR TI2 B GEES - H0E 12 2 SWCC K%
EHE > BIEGEL L (soil permeability function,
SPF) - Hep4&ill/NERDES (0.5 m I175) BE k>
Bl > LA Fredlund et al. (1994) > fRIERE )
WP 2B ET R - NIt BEZ WM
Fredlund et al. (1994) 2~ SPF: DL 3 2 FR

o g, —x
3
v’ (x)/J.@ 7 (x) ©
Het=vie el

k(6) * BRI~ EERNZ B R > R OZ 8L

k * BIRIZIEGRE

(3) AT B LLOREE Ry - — R
FoLhy RS8Ry 5 (8 > 1R (3) AT -

Ib 0 =00) (0

k, (@ 9
,,()—, 6,

k =k - In(y) e’ 4
)=k S @
HeI=0 gt ey
In(Ya) e

k(v * BRI~ EIRT2 5
b (=0, 1x109

HE > Ry il



192 BRI

Vot ZERBIEE ARG 2 Wil

e KT (=2.71828)

v S

0’ 07 HNE

14 FyARRTTEIITATER 2 48 BLE S
BE o M8 2 RTIRIBEEE - DR i sE R Ry
BEMRE  FERZEERERERE q (con-
stant-flux) BH > f£1=47 mm/hr (&4 > EEE
WEMNARETR - ARTESIEAERA
SEEP/W (GeoSlope Co.; Krahn, 2004) » LIHFRIC
2k REETIZ R

o[, oH| 9|, oH oH 5
of o), of om), _ o )
ax[xax}+ay{y2y}+q b ot

Bnt=ve it
ke, by 2 AE x By J5RIZBIERE
H:HKGH (=% +y 5w FLBEAKER 5y, - ZKEEAfL
Y
H oy fUE/KE)

g EBFRE

m, : 0vs. y 14 (SWCC) ZRl=%

Yo - KB

15(a)~(c) 2 SEEP/W 54 » £ t = 84 » 103
K 133 min. 7 g5 (flow velocity field) -
15(a) #URIEt = 84 min. I KEHZE 1 5HE
B R AREEALIRGE (BEFIE S,=80 - 85%) - i #I5H
TR PR 28R T A R BB D IR EE
RS GY » S Do b 2 BG4 o {H BRI ¢t
= 103 min. FFAHARANE - BIEETEEMZ @I (S, =
90% - 100%) %A~ 1+ 5im - H s
KERT IS S e — B dh b — A dd LB b [
MRS - A~ L AUANS R 2 S AR R — 8 -

w

ASHEH — 25 2 AR N\ T sl Bnas 5 -
DARERG @ s sl 2 2K BB LIE KB 2 B TN
HREIE L+ DARSE - RS EIE 2 e s - R PR R Ry
PONERFZIE | - AW RS SR E BRI B R
A~ SRS 2 BRIl > H B AR R T R i
ZBORBEHIY RS - SRR B IR AN 2 A -
AUTTIER SR AT -

SRR - SRZSEE - GATIER - e

TR ~ B RS (R B R

q=1.305x 10" m’/s

bddd iy
fsassetnatees

Jysecceestienctt
‘ ff/rgﬁr i *l\i q=1.13x 10° m¥s
pa i
v
f
"7 oy
T FAN Y
trttrttt
145m | 0.84 mQ:O
1

B14 A TR BIERITT S5 2 TS
RIS AHEGRES
Fig.14 Finite element grids and boundary condi-
tions used in the present study

Max velocity
=2.75x10" m/s

Max velqeity =
3.65%10° m/s

Pl

Analytical phreatic line
Measured phreatic line

Max velgcity =
3.80x10° m/s

©

s
B15 Il 1=47 mm/hr 7 = Bl gigEs T BITT
FWFHA B7 0I5 G RIS B R
(@)t =74 min. (b) t =93 min. (c) t = 103
min.
Fig.15 Contours of degree of saturation (Sr) and
seepage velocity field for the medi-
um-scale slope subjected to I = 47 mm/hr;
(a) at t = 74 min., (b) at t = 93 min., (c) at t
= 103 min.



K LR > 4203), 2011 193

(1) BREREIRT#ER 2 B HEE 1-D BRA (SPIME) dh

& INRF IR R Z AR - AR
B3 SETHES 280 - (B RE S BB N BT 4H i
MRMRF e P ED SRR 18 2 1-D 5 Aila]
& E e 2 WEEYL 1-D B ihaR > B2
Vi SETHE A FTBh s

(2) RIZZINEN G2 Kk R B B A BT

M 1-D BSR4 T RO B A2,
2 1-D B R4t B SR 2 2 R R
T B S AV BT T i T
T IR B S L R T 2R R
SR -

(3) BB E G/KEBFLEKEZ SE (RIAED

FfE) 1Al LivE~ 2 3REZ &K E vs. B
FhaR |2 5 ERRSER SR AlEKE
RERINTZ IR > Top) EBAFLIE/KER vs. HFHIHH
G FERPRESEREEE (B Tw) R —
£ HaZBEE Reitrd ~ 130 2 BRI SR 3%
ABFRE > I R BRI YRl SE IR - 1B
B RCR BRI 2 FAAAES

(4) MRS L PR D EH R Z A ~ K Bt R B A ~

FEIR2 B HBRBUETAIR TR 2 BI02 R
IS RS B e R B R R - Bl
RN 2 BRSSO PR S~ 5T
i BAlEe R 2 s A A VIR (4

ZENRK

SEIERK ~ BEHIE (1996) - T ZEHIE M A TR
PR B ~ 20 ~ RE R, > PHEOKLLR
FpEs5; - 27(1) > 1-13 - (Fan, J. C. and Wu, M.
F. (1996). “Design, Fabrication, Operation,
calibration and analysis of a field-scale
rainfall simulator in Taiwan,” Journal of
Chinese Soil and Water Conservation, 27(1),
1-13. (in Chinese))

FRERS ~ 41T (1999) > " HiER/K R /K £
FURBERIAE 7 228 | W T RelT > 74 - 29-38 -
(Lin, M. L. and Wang, Y. S. (1999). “The ef-
fects of surface runoff and ground water
on the occurrence of debris flow,”
Sing-Geotechnics, 74, 29-38. (in Chinese))
Anderson, A. E., Weiler, M., Alila, Y. and
Hudson, R. O. (2009). “Subsurface flow ve-

10.

11.

12.

13.

locities in a hillslope with lateral preferential
flow,” Water Resources, 45, W11407.

Borga, M., Fontana, G. D., Ros, D. D. and
Marchi, L. (1998). “Shallow landslide hazard
assessment using a physically based model
and digital elevation data,” Environmental
Geology, 35, 81-88.

Cascini, L., Cuomo, S. and Guida, D. (2008).
“Typical source areas of May 1998 flow-like
movements in the

Campania region,

Southern Italy,”
107-125.
Cho, S. E. (2009). “Infiltration analysis to

evaluate the surficial stability of two-layered

Engineering Geology, 96,

slopes considering rainfall characteristics,”
Engineering Geology, 105, 32-43.

Chu-Agor, M. L., Fox, G. A., Cancienne, R.
M. and Wilson, G. V. (2008). “Seepage caus-
ed tension failures and erosion undercut-
ting of hillslopes,” Journal of Hydrology, 359,
247-259.

Collins, B. D. and Znidarcic, D. (2004). “Sta-
bility Analyses of Rainfall Induced Land-
slides,” Journal of Geotechnical and Geoen-
vironmental Engineering, ASCE, 130(4), 36
2-372.

Crosta, G. (1998). “Regionalization of rain-
fall thresholds: an aid of to landslide hazard
evaluation,” Environmental
131-145.

Enoki, E. (1999). “Slope surface failure cau-

Geology, 35,

sed by precipitation,” Tsuchi-To-Kiso. The
Japanese Geotechnical Society, 47(5), 17-20
(in Japanese).

Fredlund, D. G. and Xing, A. (1994). “Equ-
ations for the soil-water characteristic
curve,” Canadian Geotechnical Journal, 31,
521-532.

Fredlund, D. G., Xing, A. and Huang, S. (19
94). “Predicting the permeability function
for unsaturated soils using the soil-water
characteristic curve.” Canadian Geotech-
nical Journal, 31, 533-546.

Gerscovich, D. M. S., Vargas, E. A. and de
Campos, T. M. P. (2006). “On the evaluation
of unsaturated flow in a natural slope in Rio
de Janeiro, Brazil,” Engineering Geology, 88,



194

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

i)~ BRAERA ~ RZSE - HIIRE - R -
23-40.
Godt, J. W., Baum, R. L. and Lu, N. (2009).

“Landsliding in partially saturated materi-
als,” Geophysical Research Letters, 36, L024
03.

Green, R. E. and Corey, J. C. (1971). “Cal-
culation of Hydraulic Conductivity: A fur-
ther evaluation of some predictive meth-
ods,” Soil Science Society America Proceed-
ings, 35, 3-8.

Huang, C. C., Lo, C. L., Jang, J. S. and Hwu,
L. K. (2008). “Internal soil moisture resp-
onse to rainfall-induced slope failures and
debris discharge,” Engineering Geology, 101
(3-4), 134-145.

Huang, C. C., Ju, Y. J., Hwu, L. K. and Lee,
J. L. (2009). “Internal soil moisture and pi-
ezometric responses to rainfall-induced
shallow slope failures,” Journal of Hydrology,
370(1-4), 39-51.

Huang, C. C. and Yuin, S. C. (2010). “Ex-
perimental investigation of rainfall criteria
for shallow slope failures,” Geomorphology,
120, 326-338.

Jiao, J. J., Wang, X. S. and Nandy, S. (2005).
“Confined groundwater zone and slope in-
stability in weathered igneous rocks in Hong
Kong,” Engineering Geology, 80, 71-92.
Johnson, K. A. and Sitar, N. (1990). “Hy-
drologic conditions leading to debris-flow
initiation,” Canadian Geotechnical Journal,
27, 789-801.

Kim, J., Jeong, S., Park, S. and Sharma, J.
(2004). “Influence of rainfall-induced wet-
ting on the stability of slopes in weathered
soils.” Engineering Geology, 75, 251-262.
Krahn, J. (2004). Seepage modeling with
SEEP/W: An engineering methodology. 1st
edition, Geo-Slope Internation, Ltd.
Lacerda, W.A. (2007). “Landslide initiation
in saprolite and colluviums in southern
Brazil: Field and laboratory observations,”
Geomorphology, 87, 104-119.

Lee, L.M., Gofar, N. and Rahardjo, H. (2009).
“A simple model for preliminary evaluation
of rainfall-induced slope instability,” Engi-
neering, Geology, 108, 272-285.

TR ~ A

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

WP 5 [ 5 2 e i R SRR

Lu, N. and Godt, J. (2008). “Infinite slope
stability under steady unsaturated seepage
conditions,” Water Resources Research, 44,
W11404.

Lumb, P. (1975). “Slope failure in Hong
Kong,” Quarterly Journal of Engineering Ge-
ology, 8, 31-65.

Meisina, C. and Scarabelli, S. (2007). “A
comparative analysis of terrain stability
models for predicting shallow landslides in

”

colluvial soils,” Geomorphology, 87, 207-
223.

Montrasio, L., Valentino, R. and Losi, G. L.
(2009). “Rainfall-induced shallow landslides:
a model for the triggering mechanism of
some case studies in Northern Italy,” Land-
slides, 6, 241-251.

Muntohar, A. S. and Liao, H. J. (2009).
“Analysis of rainfall-induced infinite slope
failure during typhoon using a hydrologi-
cal-geotechnical model,” Environ Geol, 56(6),
1145-1159.

Muntohar, A. S. and Liao, H. J. (2010).
“Rainfall infiltration: infinite slope model for
landslides triggering by rainstorm,” Nat
Hazards, 54, 967-984.

Okimura, T. and Ichikawa, R. (1985). “A
prediction method for surface failures by
movements of infiltrated water in surface
soil layer,” Natural Disaster Science, 7(1),
41-51.

Orense, R. P., Shimoma, S., Maeda, K. and
Towhata, I. (2004). “Instrumented Model
slope failure due to water seepage,” Journal
of Natural Disaster Science, 26(1), 15-26.
Pilgrim, D. H., Huff, D. D. and Steele, T. D.
(1978). “A field evaluation of subsurface and
surface runoff,” Journal of Hydrology, 38,
319-341.

Pradel, D. and Raad, G. (1993). “Effect of
permeability on surficial stability of homo-
geneous slopes,” Journal of Geotechnical
Engineering, 119, 315-332.

Rahardjo, H., Lim, T. T., Chang, M. F. and
Fredlund, D. G. (1995). “Shear-strength
characteristics of a residual soil,” Canadian
Geotechnical Journal, 32, 60-77.



KL - 4203), 2011

36. Shelton, C. H., von Bernuth, R. D. and Rajb-
handari, S. P. (1985). “A continuous Appli-
cation Rainfall Simulator,” American Society
of Agricultural Engineers, 28(4), 1115-1119.

37. Van Genuchten, M. T. (1980). “A close-form
equation for predicting the hydraulic con-
ductivity of unsaturated soils,” Soil Science
Society of America Journal, 44, 892-898.

38. Weiler, M. and Naef, F. (2003). “Simulating
surface and subsurface initiation of
macropore flow,” Journal of Hydrology, 273,
139-154.

39. Weyman, D. R. (1973). “Measurements of
the downslope flow of water in a soil,”
Journal of Hydrology, 20, 267-288.

20114607 B 04 B 15

201107 B 26 B &L

2011E07F30H B
(B 5 2012 2.3 A 31 H)

195




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (sGray)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2002 Newspaper)
  /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 600
  /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 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /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.)
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
  >>
  /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 [547.087 754.016]
>> setpagedevice


