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Hydrodynamic Motion and Structural Performance of
Concrete Floating Structure by Length Using Numerical Analysis
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ABSTRACT In the present study, numerical analysis was performed for hydrodynamic motion and structural performance on four

different concrete floating structures, which have same cross-section but different length. The hydrodynamic analysis of floating
structures is carried out using ANSYS AQWA with the different 34 wave load on regular wave period from three seconds to ten
seconds in 35 m water depth. In order to evaluate structural performance of floating structures under the critical wave load which

obtained from hydrodynamic analysis. The integrated analysis is also carried out through the mapping method, which can directly
connect the wave-induced hydraulic pressure obtained form ANSYS AQWA to Finite Element Model in ANSY'S Mechanical. As a
results of this study, the hydrodynamic motion of floating structures is decreased as the length of structure increased. It means that the

effect of wave-structure interaction is strongly dependent on the relationship between a wave period and a length of structure.
Moreover, it is found that tension stress on bottom slab of floating structure is occurred by the critical wave load, the sectional force

is not influenced by length of a structure.
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24 4 2HE Table 1 Material property

o] Ao BHENS Eolgh} BeTze 2 Compressive strength (MPa) 40.00
ol(Ly7F ME thE 47H4 did FIYE FHT2AE Tensile strength (MPa) 3.98
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Fig. 2 Excitation force
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Table 3 Critical wave
Wave period
Model :
Surge Heave Pitch
FS100 9.85s 7.02s 8.20s
FS200 9.85s 7.02s 8.20s
FS300 9.23s 7.37s 7.02s
FS400 8.68s 8.68s 7.02s
o 232|E FRATA oo mE 25 2 Fxds dE 405



FHA5E HGEE G| gasn, o)
Au}

123 gs Yeds 2s &

4 2

=
o, o9} 22 dFetTS Y dFesor N
t}. =, Table 37} Zo] 3h}2] 6H*4E%1°L Bt
3749 A #skes A3
Fatgol e FRrxA %L?ﬁ”
th RE{FTEAY 72
Fatgol tiste] Zhzh 917t 2l
1} 38 (mapping)3H] H-12A| 2] M-S B 2
gl HeHAES

2 3R B 2 3R o di o

o?L
OlF
Y
i
rlr
2 o

T

0%

o o

e

STzHe TS AE

231 IERS-ALHS SoiA
o] 1ol A] F=a¥ AQWA-ANSYS <Alof 2|8t w5}
‘?:1_ FHTAe] FeE-TE2AT F ]
Fig. 6l R It 1E‘r71”°ﬂ/\1 , th
ZEAN mRES AAlsth :r"_n_OH/‘ﬁq 24
ZAE sk FAE 2§ X
HpEro 2 %3 H/‘q W+ (mesh)E A/J 8+ 2 &hH(mass),
“d(inertia) & 728 B84 JRE BASIT
2AINA =, §49sH(hydrodynamic) 314-& $]3F &
AS AAsth £ 9ok e] QAE o] ot
B 314 QA (diffraction element)E A Sl 1A 9
TxEA RaERE AGE A, AF T FATx
Aol gt =24 X*EE F7kstth &
gtgatsel e FRTRA Tk I E ) ol

H ofy

- E I~r1 rulo
-LI

Mool Hz N Iol' oL
tlo do
ﬁ
d
g,

FU

J

Fig. 6 Integrated analysis of hydrodynamic motion and
structural behavior

406 | =23 ESte| ==& M257 M|4= (2013)

grofof ahal afA o]
S 7l ®E AXtEER, &
24 Apo] o] Ay S
3cA | M =
s&gatzel d&l -9 S 33 r‘s}ﬂ & A @4
QA FHT2A 5

4AANME 3EA A
e 1Al AAE T2 2o
2+ G A 7= 39 vl (mapping)= S $HL) ©
o] o}k =92 ANSYS Inc.ollA] #|33l+= workbench <1
EHo]AE o]gste] Fest a&4or FYHQTh
SAlA = 4dAlo A o)A sts o AgH 9etel tf
8l FfraxAe] FxsAs AAlsta, sEetestel A
o A gHE S AbEsi

(serviceability)ol] & FTFS w]x|7] wEo|t} o]Z <l
o] AFolM= A O}Qb stgetso® <l
H= o m 3 FRTEAL AT HAN S
gou, Rz dues HES S ek
Aol w2d ZAYUE FH72A49 B &
Tdo] sJdsHAN, 53] FFel FAUE
FEEA SRaUD W AN s Y
5] o]ol Ao} @} BAYE A% 3
2 S T 9= Fs= o
ool = st

oloj| A Z} E;H/HUH]/]

&
=2 ol %

aly
(o]
o X

oY ¥
ol
ol

ik
ot
rr

- 1N
o o md 1o X BN O

(T2
ko X

oY,
=
N

offl

fo

o>

iy

offt

to

o

tlo to

2L off

N
N

Mo

off

i

o,

=2,

>

ﬂll >1

oy

s St 1% 919 et s A9

10
2
e

oy
:|N:,'
ol
ku
‘
:(IDl:1
4 e "

o ol
ol
-
&

AFAAE FARAT. FEAE snmjg
A4 e AAaFaolT. daaE 2e A
] Lq.E 51—10}%0 z%z%o].%oi Ez:s_;]_—g]_7] -?43]1’\1%
#3152 7+ 947 (phase angle)ol| A 9] IS =&3t
MAA o A e aslo]of ) 2
A IpgolARE, o Aekst s AaE V] SleliM =
AZEE A7) el A4S astolol s,
o] AT Fig. 778 2 FFH ARIFO 947}

i’%%ﬂriﬂw#oifl

0~n% 851 dho] 25°% Lhro] weke vhgsrov,
947 n~2m8) THeke 0~ Q3 BAek Thebat
b holn] 2o e vk o= <18 Fig 79
He Sl e ddd e SR % )
whel wele ) FEsiinh wa SgetEo



EE e As AR flaElM = Fig. 791 2HalHW)7H TAHE0% A gelM e As o & vk B3
Ao, s FOFIHRE 3.0mE S AA% TE2ATY S SARUE &g AFFdH A
Al(Hp) 54m= STk 2SS o Qo8 AL Fxrsow Qg '

Fig. 8 FfH7xA8 Zol7b 100ml A= g AAE fEAE 200me] FRTEAY] RS
FS1008] #1390 sFetsol me shisdr 9y 23 FAAG 0] obd 50%A el AT R sho] FEw
= Yehlislon, zzte] sidatdetsel tiske] 8719 Ef AT ostrs S dHEs dad 5
82 T FHo S o] WSk stk §°d el U= Ao e 7] 82029 A= T
& diEs T ze] yehlgith FAr2Ale dolE ZA19] 50% AHS t&%uoi sho] /A= T
el = x5S 7325 A delz U A Fakeds) st o] W= AS & & AUtk AFF7] 820%%} 7.02%
Ko, oA Zze] M el g Ao|rt dAst of Hrff -S> H]%?l A71E Weha, 11 A7) %
2] okom g apLlslate] nlwEAlo] 44| ki) Fig. 8 AT vl&l @ ks YEhd= 2S¢ 5 ok
= 37k 919 dEsteor Asks sttsdr e 3 FzA12 Zo)7k 300 mel A R FS3009] SHY-
-8 w30l Fig. 83 Zo] Fi7-2A9 A 9 A B @S Fig. 100 YebiSIth 357 9.23%
mH 10% A FelA Hole] dhdgo] wagitt stg7) oM 7Hg 2 J‘ﬂa‘ol WAsks Zle &)l sl
8.20%°] A% Adgiolr Hujo] g o] s, TZ2AC] 30% 2 70% AFA F F-gHo] wAyst
O A7 FATERAY AR 54 2AYE AR ™, 30% WOM °F 1.98 MPa®] FHthlg-g-=o] Ty
EET A2 o 1 MPagl 1-g-Eo] TSy wEh th g7] 73729 A9 2= FH Y 3-8 Ho)
FTEAL FERE AL BE FEelA= ool 7Ht g ske, Hol oF 0.97 MPal] A%-§-Eo] Aysit 7b
w dgo] wAsity olel o] A el FS100°] 7 & a=F77E w2 7.0229] A= 919 A get
= TR ERAL el FERES A7E %t < Aol vlal vAF -SR] °F 0.4 MPaZl A S
AAA AR 9 BAFow Qg X7 HQd Z1ow Ab b mg, FaaAle Agte]l AA fAReE 3719 <)
s¥w, o] <l FiHTrxA] FEFolME oS AA FeEe A, 70% A5 FEE rag b5l
A0 AAZ} o] Fold o dtdE A S,

AR FS2009 A€ dEF7] 820%, 7.02% 4
9.85xc] et ©HE F¥= Fig. 99 Atk LTV
9.85%9] B¢ FHT2A sHEEH R H 1S
go] wAste, 11 A7) vE SgFr]el ofdl wAst
T AFEHE oF 4uf o] A& o] FfxA

075 90°112.5°135
Water Lebel

Fig. 7 Wave phase angle Fig. 9 Sectional stress of FS200 bottom slab
Fig. 8 Sectional stress of FS100 bottom slab Fig. 10 Sectional stress of FS300 bottom slab

2R[3HA

mjo

Sttt Z32|E FR+ZA 2ol ME 25 X 12ds 45

| 407



A FS4009] dHi-EdlB g Fig 119 o
ERUIQITE Fig. 1137 2o 27}21 g&gatgelA FaTx
Aol Az A AFAFE el 2 & 5 9l
ow, wgFF7] 8.68%Y u Tv?ixﬂ 50% A5 oA
oF 2MPal] Huolg-g#o] WSy F3t w7
7.02%29 A= FHT2AY 40% ADAA HlaS
yehg™, oF 0.6 MPa?l Z1& < 4= St

2.3.3 EQITH Zolo M= o 2E

A8 dFatol wE Zhzhe) s o)
HEs AEsoH, Fds gt udk it
Aol Aol F&FS AESIGITE Fig. 12+ 3F57] 7.02
Z9] Ad7E 0091 Aol izl deoje] wig)

& 9HE ¥gE vtk 3EF7] 7.02x29]
2 76.5m ©]th.

.
o
_O|L
rlr
BN

Fig. 129} #o] a4 xd FS1002] 79 A3 4 An)
FoA oF 030 MPa FHuj2] QIS o] WS, thE
T7Fe A= 0.20 MPa W WEe] ¢F&-$-2lo] wkAiEic) 4]

29 FS2002 F-+12A 50%A dolA ¢k 0.5 MPa & tf
A Ho] WA}, ok FRFRA L] Aol dA
ANAATES Ko, FdioA 585 o] dAysiet, 3

ARdE FS3007 FS400°] A9+ FH7-32A4 dzbo]
AEAEE Hehls 2 & 5 vk SR FS300

Fig. 11 Sectional stress of FS400 bottom slab

Fig. 12 Sectional stress by structure length

408 | =23 Ests| ==& M257 M|4= (2013)

o] A9 ARl ok 0.4 MPa?] ¢%53S YERhyH,
AR FS400S H-7-FA] 40% A A olA ¢k 0.6 MPa
o] t&F-g o] WAt ole} F2 A AE vigo
2 & o, ¥R dolgt vdge gaAd S e
] ekom whAlsh= @y ek 29 E AAGE
of Zulx&= WA s Yehe A4S & 5

o] AfMe FHTxAe JdARE 1H3A] 29k
ow A ko] FAAA ¥ s FRER Bl a4
S ATt AN o= Bz Al Q] dolrt
AAALEF AFEF7F FAHojoksl, F3Fe] 540
2 98 BHrxAY A%E B Jgs ws Qo=
HdobEn) o g oy 7k HAEF 54 oist A
Hdash Aog AlgHTh

3 d B

o] Aol Zol7t A% The el HirzAel
el A Fale] 35m AR aeloA F@FT] 32 ~1029
34714 stk Fel Uid SEENS ARSAon, ¥i
A2 gole] whE AdE gk £, G4

3FE
B3 2ol 2% BY F LRTEAY &

g5t

5o = 9B oA 9 SeEs At 4

AR 9Y ATl O PRTEA T2YS PR

g Fgsgon, FRTEAY oo e} {7 E

Aol g nAs G sttt of Ao 2

32 gokstd thevt gt

D FRTEAN AL AFRFon A8 £

v pae] dolo] g 9FE A9 919l
ow, $Fe9 e BUEL dol7t TARSS
SR Fhhe 2E ¢

0 ol of\

s Sk DR
B 712 ]
= =

BAGAL

3) FRTEAlY] % 5439 RAOs

~
N
s
o M
mm

4) 7t ‘ﬂ“%ﬂ 1‘410}01 i

HE s 74Eo}°ﬂ<>ﬂ4 SH-E e He WA
< ZAYE °1%P7PEED} %—3— %k% b}E}LHO*D}
5) FL9

| Sasls %E% s UrE}LHXl %“R}D}.
H e FRER B

= o r oy 7HA HE 5
Aol thet A7l g slog AlgH

6) ©] A+



133-147.

. ANSYS AQOWA Uer’s Manual, ANSYS Inc 2010, 84 pp.

o] AT SF=AMT|EATL A F QAR «H 7] 7. Thanh, N. H., Noh, H. C,, Kim, S. E., and Na, S. W,,
E Hoso 584 WE A37]% Aure] olstow 2 Es‘urpahon of the Design Member Forc,:es in Very Large
590w olo] AT Floating Structure due to Wave Loads,” Journal of The
eI AM— Hol— : Korea Society of Civil Engineers, Vol. 29, No. 6A, 2007,

pp. 641-650.
References 8. 7Zi, G. S., Kim, J. G, Lee, S. O, and Lee, P. S.,
“Development of a Design Chart for the Initial Design

1. Link, R. A. and Elwi, A. E. “Composite Concrete-Steel Stage of Very Large Floating Structures,” Journal of The
Plate Walls: Analysis and Behavior,” Journal of Structural Korea Society of Civil Engineers, Vol. 30, No. 3B, 2010,
Engineering ASCE, 1995, Vol. 121, pp. 260-271. pp. 315-324. .

2. Lanquetin, B., Collet, P., and Esteve, J., “Structural Integrity 9. Hong, S. Y., Design Manual for Very Large Floating
Management for a Large Prestressed Concrete Floating S’f’ ucture, KORDI, 2007’ 280 Pp- _ '
Production Unit,” 26" International Conference on Qffshore, 10. Kim, K. T., “Hydroelastic Analysis of Three Dimensional
Mechanics and Arctic Engineering, SanDiego, 2007, pp. Floating Structures,” MS. C. Thesis, KAIST, Korea, 2007,
1-12. 55 pp.

3. Clauss, G. F., Sprenger, F., Testa, D., Hoon, S., and 11. Allen, E., Dees, D., Hicks, S., Hollibaugh, R., Martin,
Huhn, R., “Motion Behaviour of a New Offshore LNG T., and Starling, T., “Design of Floating Production Storage
Transfer System at Harsh Operational Conditions,” 28" and Offloading Vessel for Offshore Indonesia,” Final
International Conference on Ocean, Offshore and Arctic Report, Texas A&M University, Texas, 2006, 88 pp.
Engineering, Honolulu, USA, 2009, pp. 385-939. 12. Jeong, Y. J., Cho, J. Y., You, Y. J, and Na, S. W,

4. Cheetham, P., Du, S., May, R., and Smith, S. “Hydro- “Stability and Wave-Induced Bending Moment for Design
dynamic Analysis of Ship Side by Side in Waves,” of Offshore Floating Terminal,” 9" Pacific Structural Steel
International Aerospace CFD Conference, Paris, France, Conference, Beijing, 2010, pp. 369-374.

2007. 13. Korea Institute of Construction Technology, Development

5. Palo, P., “Mobile Offshore Base: Hydrodynamic Adv Ancements of Application Technology for Concrete Floating Structure,
and Remaining Challenges,” Marine Structures, 2005, pp. Korea, 2010, 457 pp.

2 U o] dFelMe FRTEAY S FUAN, o7t MR e 47k 9] diE A YE FfH7xA o diske]

5 54 2 F2AY XA ATE FAsTE A AR F4lo] 35mel AdS i o ® shgloH, A s

ofol A LA = Q= ﬁP%‘?ﬂ 3%~10% 3470 713 AFstEe 283Ut ANSYS-AQWAS §3oto] F-R 24 T+ %t

s s o, ¥F S HESIY B3, 347 AetFolM FRarAdd Hd SEEe vehd= A J‘r‘“/‘o}v

= AdAstslon, Add fdaReToR sl T Al EH e s EESIT A dRets o R Qs =2 9

& P HFEA Y apping)3lel T2 5 E AESISICE, 84 Ak S o, FHTEA Aol7} Shers g

A $Fo] FasHE AS & 5 Atk oA FRTFEAYL NI YA B FIF 9 P2 Lol A

WAL HOE ARAL, Ee 9P HBHEOE A+ f LA SRS ANE AL E ol Aa, F LA Dol @

Welo] 9B vl e A & 5 9l

AN : 2dE RRALMH, 254, Y IIFOE, 14ds, HHA

TAME Set 232 E Fr+2A 2olo| ME 2 ¥ Fds 451409




<<
  /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


