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Analysis of Behaviors of Concrete Strengthened with FRP Sheets and
Steel Fibers Under Low—Velocity Impact Loading
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Abstract

In the case of impact loading test, measurement of the test data has difficulties due to fast loading velocity. In addition,
the dynamic behaviors of specimens are distorted by ignoring local fracture. In this study, therefore, finite element
analysis which considers local fracture and strain rate effect on impact load was performed by using LS—DYNA, an
explicit analysis program. The one—way and two—way specimens strengthened with FRP Sheets and steel fibers were
considered as analysis models. The results showed that the impact resistance of steel fiber reinforced concrete (SFRC)
and ultra high performance concrete (UHPC) was enhanced. In the case of specimens strengthened with FRP Sheets,
GFRP was superior to CFRP in the performance of impact resistance, and there was little effect of the FRP Sheet
orientation. The reliability of this analysis model was verified by comparing with previous experimental results.
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Table 1 Model variables (214% 5, 2011)

Variable Details Notation
Normal concrete NC
Concrete Steel fiber reinforced concrete SFRC
Ultra high performance concrete UHPC
Not retrofitted N
FRP Glass FRP G
Carbon FRP C
Angle of +45° +45
fabrics 0/90° 0/90

3t Qo 7 = F3dE RdEE Winfrith Concrete
Model, Pseudo Tensor Concrete / Geological Model,
Concrete Damage Model, Brittle Damage Model %
Soil—Concrete Model 5] AF-HH(AE7 5, 2007;
LSTC, 2007). & d7elde dut SA2ES 54 Y
Sk ajAel] Agheirhs Zlo] A o= Q5% Concrete
Damage Model Rel3 (MAT_72R3) & AM-3195CHSchwer
et al., 2005). ¢] ZAYE A7 BdS The Kargozian
& Case (K&C) Concrete Model — Releaselll & A&

st glow, olel AL HARFES Bl 3 =

Fringe Levels
0.000e+00
S5.411e+00
1.022e+01 |
A1.533e+01 _
2.045e+01 _
2.556e+01
3.067e+01_|
3.578e+01 |
4.089e+01
4.600e+01 ]
XTI

(a) One—way analysis model

Fringe Levels
0.000e+00
-2.539e+00
5.077e+00 |
7.616e+00 _
1.015e+01 _
-1.26%+01
A523e+01
ATT7e+01 _
-2.031e+01
-2.2850+01
2.539¢+01 |

(b) Two—way analysis model

Fig. 3 Analysis models
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Table 2 Mechanical properties of concrete

Concrete Compressive strength Flexural strength
(MPa) (MPa)
NC 47.8 6.0
SFRC 46.7 8.7
UHPC 179.8 29.5

Table 3 Mechanical properties of composite materials

. . Tensile strength Elastic modulus
Fiber / Resin (MPa) (GPa)
E—glass / epoxy 1080 39
Carbon / epoxy 2860 177
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Table 4 Analysis results of one—way model

Specimen Max Deflection at Dissipated
Specime Mid span(mm) energy (J)
NC-N 1.713 65.232
NC-G—+45" 1.479 82.576
NC-G—-0/90" 1.543 82.679
NC—C—=£45" 1.569 77.993
NC-C-0/90" 1.569 77.873
SFRC—-N 0.9596 124.898
SFRC-C—*45 0.9228 120.620
SFRC-C—0/90 0.9227 120.623
UHPC-N 0.9016 620.904
UHPC-C—*45 0.8983 610.769
UHPC-C-0/90 0.8983 610.992

" Data is determined at the time of fracture of the specimen
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Fig. 7 Total Energy of one—way analysis model

Table 5 Analysis results of two—way model

Specimen Max Deflection at Dissipated
pec Mid span(mm) energy ()
NC-N 1.389 115.813

NC-G—+45" 1.322 153.459
NC-G-0/90" 1.316 154.585
NC—C—=£45" 1.346 147.696
NC-C-0/90" 1.341 147.818
SFRC-N 0.4233 515.313
SFRC-C—-*45 0.4140 708.306
SFRC-C-0/90 0.4139 708.305
UHPC-N 0.4248 714.230
UHPC-C—*45 0.4355 798.970
UHPC-C-0/90 0.4354 798.965

" Data is determined at the time of fracture of the specimen

seriesell Bl 2A vehd a4 Aol def 2w FA
2] SFRC seriest= UHPC series Xt} Htf A =o] 2H4|
YRS olefst Aak= UHPCOl Hlal dtid o= b=
4l 1A=y 2 SFRCE 79, -4 ZHelA 59
Y 9 AEFo] Wgste] FAso] AV T
ojm, 2%k FAll= 13 F-Ajol vlal] Hrlf 7o) 2o}
A AL =52 slae] &gt ko] Ao w AR
wzolrk o]y gk 4L ©e] #slo] 1eld Fig. 119]
ARF=AF 227} seEdelaEar Sl

el 9st B} @3 SFRC series®t UHPC
series®] 24t oflyA] AikE F3l E1E 4= Qlt} o=
Fig. 9(b)ell Yelt 9lom SFRC series®] oA At
‘90| UHPC series®] Aol vlal e oz 22 gk

160 x=zxickss|x| X158 ®M45(2011. 7)

= WER= 2ls 9l & = ok SR SFRCY 45
E7F UHPC 995759 1/4 Q% oF 70~90%¢] ©f
o -

YA 2k s8E AEsiths Ho® njfo] Kol 945
EE] F7HRTE YL S 54 AR s el
2 gFe Frha g 5= ik

FRPZ X738t SFRC2} UHPC series®] -, &AL 9
UAZF 1.1~1.489 S7FpdANt Ho Z5el] lojA=
HAEHA] k2 7ol vlsl mlast S HSIth FRP
Sheet®] W&ol oJgt 27} g3}o] zjol= wju]st Zo
2 yehgon gz MHA (distinguishablity) 2
3| Fig. 87} 9el4i= FRP2| £45°0H75 AJeksto] Lt
wick

3.3 it Zaio| 25

2 Aol AFEE AlE B 9 A7 710 A
ARzl oJs 1 Ao S EATH(Magallanes et
al., 2010; Teng et al., 2002; Wang et al., 2009). ©]
2]3t HolA] o] Aofx= 7] e Aol s dw
o] HlIE Fall A siA ATl A S gkl
ZbstSlth. ARd= Hell Axw Ao &l 7)€
SN SEECeH, "ol wede] v sjAlA
ofe] vl E Fal ATHEs sk 1 9 2w
oF FAe] AAd e} slAd e gk vl Fig. 1024
Fig. 11¢] Wepiglet



Deflection (mm)

@
S

n
o

Deflection {mm)

Total Energy (J)

- - n
° o =3

o

o

30 -
25
20
15
10 | “-NC-N
—-NC-C-0/90
5 -
=—NC-G-0/90
0 : : : : : :
0 2 4 6
Time (msec)
(a) Time—deflection relationship of NC series
Fig. 8 Time—deflection relationship in center
800
Fo"NC-N
600 - "NC-C-0/90
=NC-G-0/90
400 -
200 -
0 ¢ : : : : 1
0 2 4 6

Time (msec)

(@) Time—energy relationship of NC series

o4 | —SFRC N
~SFRC-C-0/90
_ ~—UHPC-N
E ~UHPC-C-0/90
=02
0
g}
Q
o
e
a
0
-0.2
0 1 2

Time (msec)
(b) Time—deflection relationship of SFRC and UHPC series

node for two—way analysis model

800 AA A A A A A A A
_.600 |
=2
)
D
£ 400
g |
®
]
e —SFRC-N
200 | ~SFRC-C-0/90
UHPC-N
& UHPC-C-0/90
0 ¢ : : : :
0 2 4 6

Time (msec)
(b) Time—energy relationship of SFRC and UHPC series

Fig. 9 Total Energy of two—way analysis model

w
=3
w
=3

N
a
N
a

@
=3

N
a

T E £ ’
E 20 £ 2 E 20 .
3 s = .
2 2 L
g5t g1 g5t
* Exp. -] . = . = £
NG-N 8 10 Exp. 8 10 Exp. 8 10 *EXp.
NG~ —NC-C-0/90 —NC—
5 NC-N 5 ~NC-C-0/90
| } | 0 0 | ! 0
2 4 6 0 2 4 6 0 2 4 6 0 2 4 6
Time (msec) Time (msec) Time (msec) Time (msec)

(@) One—way NC series

Fig. 10 Comparison of experiment and

(b) Two—way NC series

analysis results for NC series

161

TEEXEIER| M58 HM4Z(2011. 7)



30 | SFRC-N _ ¢4
SFRC-C-0/90 % =
£3 e
25 | .
B golo UHPC-N
E 20 | ¢%” UHPC-C-0/90
c e
0 %
B 15 e &7 ¢ SFRC-N-Exp.
= g°” —SFRC-N
@ | * SFRC-C-0/90-Exp.
a 10 - - -SFRC-C-0/90
° UHPC-N-Exp.
5 —UHPC-N
* UHPC-C-Exp.
0 ‘ -~ "UHPC-C-0/90
0 2 4 6
Time (msec)

(@) One—way SFRC and UHPC series

30 | © SFRC-N-Exp.
—SFRC-N
25 | * SFRC*C*JL45*EXD. SFRC-C-+45
- ---SFRC-C-x 45
£ o UHPC—N—EXD_ SFRC-N A ;
€ 29 | —UHPC-N
= * UHPC-C—Exp.
) -~ -UHPC-C-0/90 UHPC-N
o 15 |
2 0.0 UL
S - seas s
8 10 - o :,‘r UHPC-C-0/90
5 | > -
0 T i T
0 2 4 6
Time (msec)

(b) Two—way SFRC and UHPC series

Fig. 11 Comparison of experiment and analysis results for SFRC and UHPC series

Fig. 10@¢ 11@e°d & 5 3ol 18]
NC-N, SFRC-N, UHPC-N #-A12] -, sjAA7=
AdAe] thel] FA FHeh A7
B el A Awel dAjstal Qlvk &3 FRP
Sheet® BZFsE 1S 2R Aoz sfxdap=
5% olate] W9l vellx Addatel Akt AsS v
W ik

Fig. 10(b) <} 11(b)7F HoF= 2983 o] -+,
NC-N, UHPC-N2 Hdf 3= 7|£2% 5% ol&t9]
B el )] 7-so] dAlekar 91O, FRP Sheet
2 BT HAY A% 2mm olake] FolZ vt
e A2 71E ol dAlekar Sl

opgel adZs Fa Uik ZAg|ESl SFRC %
UHPCY AzrdzAx ARE®  Concrete Damage
Model Rel3 (MAT_72R3)3} Elastic Plastic Hydro
Model (MAT_10)°] Z&atA FA2 Ass BAKIL
glom, ¥o] e WA e 2 welshn gheg ok &
SIt}. Tk FRP Sheet® H7st 238 E Q] A%
of Aol el oF 10% W9 vellA FAe] A4 A
Fde BARSEL Utk FRP Sheet® H73sH 22| EQ]
Ao PR} AN Aolsk wmA| 27 1}
FRP Sheetﬁﬂr E’—ELFJE Aol g 5@ l"?—ﬂ

162 x=zrcEsx| X158 XM45(2011. 7)

2010; Wang et al.,, 2007) A Yepd gxct 24 o
E]r om o]F Fall, & A9 s RdS o] 8 74
< sk AlEAdS 2t a4 gl
42z
H Aol A= FRP Sheet W 7HA-(-2 B74H 237
EQ A& FAsINAY Awel thsl A4 (explicit)
e SAZE e LS-DYNAZ o]&alo] &
4 B8 Felsiin) 2 59 A= vy gk

(1) FA FSFelAe] Ho A7 24k oyA & 3l
et 524 A Aes Aol g8 BA
SFRC, UHPC series’} NC series®l B]a 2~7
o 3t Ass WISIATE A AR Y] HS-
UHPC series”} SFRC series®E.t} 90~200] £ o
UA 2AF des BAth o3t 54 Ade9l
2 AR 2]l ok QI Tt Q1

(2) FRPE B73F 9 NC, SFRC, UHPC series®l|A]
%7 A& Aso] 715190tk GFRPE B7dst 4%
CFRPZ R7ZJst Aort) Hoj 27 2 AL ofuR)

ZelA tha 98 B G5 vheRlick FRPe]
SJgt w75 51 SFRC 2+ 4 2] vieksk
om, AR wEel g BA e Aol mn|
3 0% LER. 3k FRPE B3 HAolr=

Azhol) me A Ewp} bk



(3) ZAYES Wy &L W DIFE 3l1X¢] nkjs)

10.

Fov] APl wws T AR Al
e ATty B3 ZAE gudee| e |
o & BARSl S A Aol HadriE =

TAE AT = stk

Az, 1Y, A4, AHs, HEF, Flstes e 2
FYE 9HA F2EY B} Aol g My 247, s
FIgES3|=FF, Vol 19, No. 2, 2007, pp.241—-250.
WA ANHe F5A, &9, ‘FRP sheet W AdH B4
ZIYEL A& FZNAY & U #AY 3 AT, =
I EeE =4 Vol. 23, No. 1, 2011, pp.31—38.

. oldF, ol

34, O s v 2AE BaH o F46)

A eI ASE CAE B Soleht FAs s
1, 2009, pp.308—311.

2T WA, 8A], &9, ‘CFRP AE 9 ZARE B
78 RCRO FAAT 4% H7), saZIgEss]=iF,
Vol. 22, No. 5, 2010, pp.719-725.

. Bank, L. C., Composites for Construction: Structural
Design with FRP Materials, John Wiley & Sons, NJ,
USA, 2006, pp.214—271.

. Chen, C. C. and Li, C. Y., “Punching Shear Strength of
Reinforced Concrete Slabs Strengthened with Glass
Fiber Reinforced Polymer Laminates”, ACI Structural
Journal., Vol. 102, No. 4, 2005, pp.535—542.
Mohmmadi, S. and Scekarchi, M.,

and Numerical Investigations of Low
Velocity  Impact Behavior of High—Performance
Fiber—Reinforced Based
International Journal of Impact Engineering,
No. 2, 2010, pp.220—229.

. Habel, K. and Gauveau, P., “Response of Ultra—High
Performance Fiber Reinforced Concrete (UHPFRC) to
Impact and Static Loading”, Cement and Concrete
Composites, Vol. 30, No. 10, 2008, pp.38—946.

. Hao, Y., Hao, H. and Li Z. X., “Numerical Analysis of
Lateral Inertial Confinement Effects on Impact Test of

Material

International Journal of Protect Structures, Vol. 1, No.
1, 2010, pp.145—167.

Hallquist, J. O., LS—DYNA Theoretical Manual, March

r
Sl

. Farnarm, Y.,
“Experimental

Composite”,
Vol. 37,

Cement

Concrete Compressive Properties”,

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

2006.

Livermore Software Technology Corporation(LSTC),
LS—DYNA, Keyword User's Manual Version971, 2007.
Magallanes, J. M., Wu, Y. and Malvar, L. J., “Recent
Improvements to Release III of the K&C Concrete
Model”, 11th International LS—DYNA Users Conference
imulation, 2010, pp.3—37.

Malvar, L. J. and Grwford, J. E., “Dynamic Increase
Factors for Concrete”, 28th DDESB
Orlando (USA), August 1998, pp.1—18.
Malvar, L. J., Crawford, J. E. and Morrill K. B., “Use of
Composites to Resist Blast”, J. Comp. Constr., ASCE,
Vol. 11, No. 6, 2007, pp.601-610.

Ngo, T., Mendis, P., Gupta, A. and Ramsay, J., “Blast
Loading and Blast Effects on Structures—An Overview’,
EJSE Special Issue Loading on Structures, 2007,
pp.76—91.

Schwer, L. E. and Malvar, L. J., “Simplified Concrete
Modeling with MAT_CONCRET_DAMAGE_MODEL_REL
3", JRI LS—DYNA user week, 2005, pp.1—14.

Tavarez, F. A., Bank, L. C. and Plesha M. E., “Analysis
of Fiber —Reinforced Polymer Composite Grid
Reinforced Concrete Beam”, ACI Structural Journal,
Vol. 100, No. 2, 2003, pp.250—258.

Tavarez, F. A., “Simulation of Behavior of Composite

Seminar,

Grid Reinforced Concrete Beams Using Explicit Finite
Method”, Thesis of Master of Science,
University of Wisconsin—Madison, 2001, pp.152.

Teng, J. G., Chen, J. F., Smith, S. T. and Lam, L.,
FRP-Strengthened RC Structures, John Wiley & Sons,
West Sussex, England, 2002, pp.31—46.

Element

Wang, Z. L., Konietzky, H. and Huang, R. Y.,
“Elastic—Plastic—Hydrodynamic  Analysis of Crater
Blasting in  Steel Fiber Reinforced Concrete”,

Theoretical and Applied Fracture mechanics, Vol. 52,
No. 2, 2009, pp.111-116.

Wang, Z. L., Li, Y. C., Sheen, R. F. and Wang, J. G.,
“Numerical

Study on Craters and Penetration of

Concrete Slab by Ogive—Nose Steel Projectile”,
Computers and Geotechnics, Vol. 34, No. 1, 2007,
pp.1-9.

Wang, Z. L., Wu, L. P. and Wang, J. G., “A Study of
Constitutive Relation and Dynamic Failure for SFRC in
Compression”, Construction and Building Materials, Vol.
24, No. 8, 2010, pp.1358—1363.

Zhou, X. Q. and Hao, H., “Modelling of Compressive
Behaviour of Concrete—Like Materials at High Strain
Rate”, International Journal of Solids and Structure,
Vol. 45, No. 17, 2008, pp.4648—4661.

(Hedxt 2011 38 79)
(=ddX 20113 58 49)
(AAtRtZ AR 0 2011 58 31)

163

TEEXEIER| M58 HM4Z(2011. 7)



2 X

=7 sk A8k Ao A9 wE 5l At S5 olaﬂ A8 HlolEE A3 W 9lo] me ofago] 9t} Wt A
= ) atoes Aol 54 A5 deks BAde] ARtk weh, & A 32 A3
A (explicit) 1294 94 Z218) LS-DYNAS o] §sto] FRP Sheet % A2

¥ of >&ﬁ

e ]
Aol s SES] Y5
e 2AYES] AL T4 dk% stlMe] 4 Ass TSItk dX Ba 19eF 9 29 FAolw F7 sk Alsh Al
FAle] =54 g weskal itk s A} el odl BAE SFRCE} UHPC FA|9] 39 52 Ad/dso] AA
=9tk FRP Sheet® X748t 7% GFRP7} CFRPEE} 78 22 AT A5L 2901 FRP Sheet?] WA o] 93t 9Jake
A JeRA] 9Tk 2 AFeA] e M TF AE Aele] vl Esz 1 AEAdo] AFEAUk

Al 20] : A< =7 315 FRP sheet RAZIYE, ZAGRAZILE 205298 E, LS-DYNA

164 x=zrcEsx| J158 ®M45(2011. 7)




<<
  /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


