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ABSTRACT: In this paper, rail vibration and its sound radiation are investigated, then the rail noise measurement
by using microphone array is explored theoretically. A concrete slab track for domestic high speed trains is
modeled as a Timoshenko beam on elastic support, regarding the moving of the excitation force on the rail. From
the radiation characteristics of rail noise generated by a line source, the effect of moving load on sound radiation
is obtained. Also it is found that the beam angle of the microphone array is a prominent factor to measure the rail
noise level reliably because the rail noise propagates as a plane wave. In this investigation, a proper beam angle
for the rail noise measurement by microphone array is suggested.

Keywords: Rail noise, Moving load, Microphone array

PACS numbers: 43.40.-k

LM 2 o, 7183 g0l A 43 7lofshe Fa 4
2O =

HE Ajgo] A= S nfe} Fayat v P . T 300 ~ 400 Hz ol 3k8] AFuh ool A=
22 A5 42(rolling noise), 3 ﬁ\_-%ﬂownmse) i Z B0l A], 2F 400 ~ 2000 Hz7}A| = | A of| A, 18] 1L
2] 11 53 4-2{(engine noise) 0 2 JLETF = Qlr}, o] oF 2000 Hz 0] AFe] Z=uls t o] A= 2} 2o 4] 1t
T of250kmhojote] o Lie A= AF & pgsja ago] A o)k wieba] HE AT 4
_% ] ZQ Ao o ,q =] oi;@_g_gh:]_[ll 0]1:]]—7(-]0] 11.71— 8 g_ i.ﬂ]‘@b.ioﬂ 8}3_! % /\ggl's]'ﬂ -r] H}\,1L_
=8 = ballasted trac) 2] 55, HH@leepen - o)5 2 - g9lof jgt WE Y 48 54G Tlets
‘tCorresponding author: Jungsoo Ryue (jsryue@ulsan.ac.kr) = Aol AR Eefop gttt 53], A &e] Fok
School of Naval Architecture and Ocean Engineering, University 24=Z(overall noise level)of] &Y WA} A2-0] 714

of Ulsan, 93 Daehak-Ro, Nam-Gu, Ulsan 680-749, Republic of
Korea
(Tel: 82-52-259-2168, Fax: 82-52-259-2677)

238



A 7oste Ao g A glen
a4 0 Az gaale del 4
otk o] a7} R,

o A WAl HE g0 0 259 914
o} 1 ZEE AE Bo FHs) 98) Aol
ol o] 22 E L o] 85 A 48 20| Pk
ol o] 3 e e} 2 5ot 6o 2]
H 2% 9 QT A B, AR oA A 2
N EE - CE SEEEEER
71 254wl vl Aol A kR 480) 7
S nho] ARE O 2 2T ] £ 40|
o2t YA e A0R 1aE T ik v
o o] 2R B o] g3t 24 A Y 48] A7
s G bbb 91910 2. #210] 46 2l(point
source)©| oHd A-2-2(line source) O 2 2}-8-517] uff
wo & oA glok

Ao A, W mho] 2 4
A A A 2] 71017} AR A A
H= @l sl ol 22 o2 HESIALE &, 2
YO AL B0l digt A3} v E vhe|aREs
ol-ge AU o= S SA darE|sel "t ol
)= Fol v mho] A2 E oA D 250 $HE

whe] BA L FHsH LA S

g

Jz2xs o]Q.@_

RE
=
Al
=

I, 2 &AL &5 0|2 5H4]

ol

Table 1. Parameters for a railway track that are used
in FE analysis.

Rail bending stiffness (vertical) El 6.42 MNm’
Rail shear stiffness (vertical) GA 615 MN
Rail mass per unit length pA 60.3 kg/m
Rail rotational inertia ol 024 kgm
Damping loss factor of rail n, 0.02
Rail shear coefficient o 0.34
Railpad stiffness K 110 MN/m
Damping loss factor of railpad n, 0.3
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Fig. 2. Pressure distributions radiated from the rail
when a stationary load is applied.
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Fig. 3. Pressure distributions radiated from the rail
when a moving load of 400 km/h is applied.
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Table 2. Parameters for a microphone array.

Number of microphones 11
Microphone spacing 0.136 m, 0.068 m
Weighting function Dolph-Tschebyscheff
Distance from rail 5m
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Fig. 4. (a) Plane wave and (b) spherical wave models
for the beam forming of the microphone array.

37t s vho] 22 Eof QA A0 R

welTIct 2, FHint QAE st i o]
22 E9 WS PR et B Pk e
29l ¥ 22 23] THint QA £71S LGS

of W& BATHE B9 WA 27

2 FAohs =e st
of tis HESFA
S ol A ARt e} H < o] AR ES
Sl S == A [Fig b)), 28 =4
M Cn
SG (0,&)) = Z mem(w)e o
m=1
) 18
- iji Win = hraul ) 18
Pofo dm m=1 ‘Térrl,|

2 ==, o714 D Hdyt w4 afo]a 2
E Atolg] o] A A, Q= AL A=, Iy, |2 A
S YT m AR vro| AREF AL, Iy, [ vHE wfo]
ARZN R ZHoA m A vlo] A2 E7HA] 9] A

The Journal of the Acoustical Society of Korea Vol.33, No.4 (2014)



244 R

25 verin.

3.2, #lY A32| HIE Djo|==E
RS oﬂ /\1: O_szl—oﬂ /\1 ;r‘Lz‘)‘}_ gﬂ o] 1:]1—
o) vl vjol3 2 Z o] ¥ A A| Z+2F H
Ak AR 7H & Egs.(17)2H(18) 2 41-8-3
29 By ufo] TR E £ S 75

=

4
mﬂ‘ﬂﬁj‘g
B 42

lﬂ

2 230) | A 28 34 Aot vl wstec @)
Q) 22 Z4UE Ao A SmBol A H o A
steict

Wi mho] 3R EL o] 84 9k 2 2] A9 v
npo] R ES] ¥ Zhwo] ulet £ S4ke] 2177}
ok Uit W o) ZhEt @ g0
MpA Zh ok X E o) H o) S9Fe] ¢oia lo]ct

50

— Eq.(14) (direction of max. pressure: 2°)
45 ——~"array mic. (plane, angle:4.5°)

array mic. (spherical, angle:2°)

40}

Sound pressure level (dB, re. 20uPa/N)

Distance from rail (m)

(@) 125 Hz
70

— Eq.(14) (direction of max. pressure: -34°)
651 —~~"array mic. (plane, angle: -16°)
“array mic. (spherical, angle: -15.5°%)

60

Sound pressure level (dB, re. 20uPa/N)

Distance from rail (m)

(b) 1600 Hz

Fig. 5. Pressure distribution along the rail calculated
by using a single and array microphones. Speed of
the moving load is V=111 m/s.

oo urote|x] 33 M4 (2014)

Fig. 5ol= 2t S¢to]l SR = 45 2ol 11
Wzt oA o] Hd 4 2715 AAEE UER 9]
ol gl Yol ZHg5l= Qg e &% =111 ms £ o]
Sohe e 7 g o2 A A3tk Fig 5ol A 2
= 7Hd e =] of gt SR 9 A A= W
EhHlct %, el « e 01 B0l 2L B
sk7] o, ~4 ze °lE

I3t o] 5 YERdL: o] F s %E XF* © %
Thgeiehd ool ke Ahge] Aolm, o)«
L Aepe] b ojujgict.

Fig. 5(a)°ll= 125 Hz2| A RS Bl s}o] YreRf ick
A &elto] Y= =g ufo|ma 2 EZ W =
% iah melo] 457, Fluh el e 2° 2 u]SsiA L
ERgrh St at B mdlo] 28k Zhe s g o] 2of
o §1 )3k o] A2 Eof gk 4 e] ZHER A o
3giTh. o] & i nlo]Z R E o) H] 7 = Eq (14)
ZHE R 2 S EA) A (Fig 5ol ‘o’ 71 2=
$EA])2] 2k ok GARSHA| Lebban Sk Fig 5@)]
AT HE, 125Hz F Y A9 A9 ALglo] 9%

FL

OF A% S v vho]ARE| A=Y A &
A4 052 ¢4 Utk 1L olf-RE=Fig 3@l v
Eft At Zo] 125 Hz of| A Fl o] =4 2o
&2 2hg-5kal 17| wi2o|t

Fig. 5(b)oll= 1600 Hzol| A Zdf &¢to] ¥=
g npo)F 2220 W) ZhIel, 1 o] #2d
EEE YER 3l Fig. 3(d)ol] H.Q1 2t 2o 16
Hzol A= Pbu%ﬂﬂﬂﬂﬂEﬁwtr@m%
o) & WO 2 o FA YA, Eq (142 e 7
3t 2] SoF vhAl 2= 340 2 el g_}gj “H
2 mjolazEe] A9 2o S3to] BT

915 17121 37} ofid o1 A 1}
ER . o] A2 Fig. 3(d)2] 9 3o A geled 4
e AT o] Y ol Fruh FE 2yt
WA B G2 7147 ghZolct.

Fig. 5(b)oll 4] ‘0’ 7| 22 Al E 2| ¢ 5 ¥
912 w1 mpo] A RES| ¥) WR(FRT} EX L
ImmwnﬂMMmm@ﬂaﬂﬂ%4aﬂ4aq

T QJe}. o] 2 B A 5] Bels}] 13) Fig 6ol
Hnl g o) 8] S o] 835k g nfo| a2
o] & gkl sl Fuis o

i~> i
nio rir

_|\1

(e oE.

[e] AN Z O
=% e



g tfo] 3 2 ES o] 83} Y

D [=2]
o a
T T

(%))
a
T

o
o
T

IS
o
T

W
1
T

Maximum pressure (dB, re. 20 Pa)
W ~
o (8]

—e—Eq.(14)
array mic. (plane)
—&— array mic. (spherical)

2 3

10
Frequency (Hz)

n
1
T

n
o

-
(=1

Fig. 6. Maximum pressure of the rail noise predicted
for a single and array microphone measurement.
Speed of the moving load is V=111 m/s.

[=2]
(=]

—o— Eq.(14)
——— array mic. (plane)
40 —=— array mic. (spherical) [|

Beam angle of max. pressure (degree)

-60 1
10 10
Frequency (Hz)

Fig. 7. Angle of the maximum pressure predicted for
a single and array microphone measurements. Speed
of the moving load is V=111 m/s.

e Eq.(14)
60| — array mic. (angle: 0°)

[
o
T

IS
a

B
o
T

@wW
a
T

Maximum pressure (dB, re. 20 yPa/N)
W
o

P R |
2 3

10

n
(5]

-
(=

Frequency (Hz)

Fig. 8. Maximum pressures of a single and array
microphone measurements fixed to 0° beam angle.
Speed of the moving load is V=111 m/s.

HIA} 2

U

_ll)l'
o
=2
i
S
o
rhu
——
>
)
i
W

o]
=

e EE SEEE T
ufo] S 2E 27 A F) S u]aws) vhh v
Uelal Qo 1 4F 2oz ek 1 dB o2 A
2] Spek. wpebA] ¥l vho] A 2E | W] 21} |
48 2 A HYFES AP HIE AU £S5
A geise} sty mee) djolt
LR P AR EER R E
SO L YA 22 54 A AT R
= R A0 2 o
Wl uho] ARES o] g3t A 2E

7 Al o) ool B H:. Heg ?okﬁ
Q)
=

C o

.

L DPOliii«l 2 et ol 12
0% Qe 28U W AolahS & 4= ek o]

712 Fig 30] 191 2} o] #]el Ago] Hrintel
ek e %Eg ko] 2|5 Zhe o) v
[e]

7] ahzol o g 74 DR RIS DS
£0] °F300 Hz oA B Wlsko] E42 27 4|2}
5h, 2|8 ZHE = 300 ~ 3000 Hz717kol| 4] oF 220~
140 HE7} B o 4 gk o vjed mho] AR E
o] e} el ) melo] oF 300~ 1000 Hz 77}
o 4] th o] Bo) 1 gk,

WY mho] AR EL o] §7 A FA £ 2%
A Aepo] 1140 8 Faysha i el nfo] 2
o]yl ks 00 2 A SHE Ro] Aukao|ch. vy
o nol A2z o] ] 7hE Aol Y 28 24 &
Sl |7 = oﬂ%w« 3hal3) 7] 913 Fig 8olA1
7Zhe 2 (0 2 1A ﬂgq

npo] = E &2 3%40] 300 Hz ]/ -;134’—!‘ o Ojoﬂ
A AA Y g R B S Y
o] 881 2H-8-51= 1000 Hz F--of A= ¢F 5dB
o|AFe] xpo] 7} HrAYStaL QITt. Figs. 73 89 Aut=
B i E nho| 22 ES o] 3 g Ao A WAL =
250 S AFA A ASSH] SlsliAd =l E
npo] 2= E o) W) 2t A o] w9 F QoS gheldt

% glek

o

The Journal of the Acoustical Society of Korea Vol.33, No.4 (2014)



246 #744

40 WAL 2 G BAHL o) ShAIstel vl uh
OARES 0§ E AF £ ZHoIA Y
WAL 2:89] 7]l Ert WA B WAl )
19918 Topstgich B o 2 42 B3 2l

o,
flo ¢
2
£
o
my
i

AL £ AT el A TR H S
202 Ag5H v F3k47k 37Kl e g
AU Atk F 1% e B
E

e A A=) 9, OF 300 Kol

=
12
=
o
)
ne
o
o
o
1 o
o
ul
N
o
ol
o
N
>,
Y
ol
o
H

2, 015 3152 FHOIE 515 1Y il u)
2 9 A 220l B A ARk

- O} 300 Hz o] Aol A s} |2 A} 28] s
2Tl 0F 22 - 140 A5 9] W 9]o] EAfaeh
o) nho] LR ES o] G4 2 43 Sl A vl
o vfo] A2 E| Y 2 st o 40 Huf 2
o 5051 g E|ofof v vho| 22 Eo] 8|

SEE o] SA E = ok

& AFolAE sk ols £=E et Y
5 YA S ol BH SR S Hstgl o, A
& 57 AT 0] o] FO| A K| = ST whEhA, H
G rto] ARES o187 U A3 FEE HdiAl=
FEAdS SR AT Aol e T Ao A
Hoh B3t dE Ao 2P a5 S ANEN A
T HHrol 7k BAdstal 1 AkE H E ek 2]
&= g Eojop & Aol o7t AF7F A &AL
2 o A 9 A3 A5 REA 28
&4 24L& dAsked 2A 71T Ao &
cHETh =R HjE vholARE O R S o] EA of
FE BelshA] Z3E o dE g 574 Aol
e A= o WekE A € 4= s AR 7]

AT FES YR 400 kmh 4L 52
wE 5 Y 209 7| 0] 2 7] A 1 3
A

References

1. D. J. Thompson, Railway Noise and Vibration:
Mechanisms, Modelling and Means of Control (Elsevier,
Oxford, 2009), Chapter. 2.

2. D.J. Thompson, P. Fodiman, and H. Mahe, “Experimental
validation of the TWINS prediction program, part 2:
results,” J. Sound Vibration 193, 137-147 (1996).

3. H.-M. Noh, S. Choi, S.-Y. Hong, and S.-W. Kim,
“Designing a microphone array system for noise
measurements on high-speed trains” (in Korean), J.
Kr. Soc. Railway 14, 477-483 (2011).

4. H.-M. Noh, J.-H. Cho, S. Choi, and S.-W. Kim, “Noise
sources localization on high-speed trains by using a
microphone Array” (in Korean), J. Kr. Soc. Railway,
15, 23-28 (2012).

5. T. Kitagawa and D.J. Thompson, “Comparison of
wheel/rail noise radiation of Japanese railways using
the TWINS model and microphone array measurements,”
J. Sound Vibration 293, 496-509 (2006).

6. T. Kitagawa and D.J. Thompson, “The horizontal
directivity of noise by a rail and implications for the use
of microphone arrays,” J. Sound Vibration 329, 202-
220 (2010).

7. J. Ryue and S. Jang, “Comparison of track vibration
characteristics for domestic railway tracks in the
aspect of rolling noise” (in Korean), J. Kr. Soc. Railway
16, 85-92 (2013).

8. S.Jang and J. Ryue, “Study on the rolling noise model
using an analysis of wheel and rail vibration characteristics”
(in Korean), J. Kr. Soc. Railway 16, 175-182 (2013).

9. J. Ryue and S. Jang, “Characteristics of vibration and
sound radiated from rails of concrete slab tracks for
domestic high speed trains” (in Korean), Trans. Kr.
Soc. Noise Vibration Eng. 23, 605-616 (2013).



e mho] SR E L o G o2 WA 28 2ol Bk ol 2 A 247

I XXt 2f » # 5§ A(Hyu—Sang Kwon)
1990t 22: KAIST 7| 7|2 &ta} SHA}
» & & £(Jungsoo Ryue) 1992t 22 KAIST 7| | Z8ta} MA}
e 1995\ 228! 24tTHstm 7| Al A IS st 1997'H 22 KAIST 7| AlSstat HEAL
SHA 19974 32 ~ 19981 2:2!: Purdue University,
m 199714 284 KAIST 7| A28t AAL Post-doc
DA 199714 3 ~ 200314 8 R: REINISIHATA 199814 38 ~ SR SHEEZENISIHTR
< M MU A
\\;/ 20041 12:: University of Southampton, 2004\ 38 ~ XY UST AU m @
ISVR AA}
20074 128 University of Southampton,
ISVR HiA}

2008 1€l ~ 20094 1€l University of
Southampton, ISVR 12
2009 22 ~ XY S4tcHE RMEHLE

oEte A
St g

» X} & S(Seungho Jang)

19954 224: KAIST 7| |2 ka} SHA}
199743 224; KAIST 7| A|Z5ta} AA}
2002431 22 KAIST 7| A|25}a} HhA}

fiig

20021 38 ~ 2003 3% BN FHT
EEELE
20034 48 ~ HAY: SR HET |2 AT H
Meined

The Journal of the Acoustical Society of Korea Vol.33, No.4 (2014)




<<
  /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


