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Investigation on the Flexural and Shear Behavior of Fiber Reinforced UHSC

Members Reinforced with Stirrups

Ok-Kyung Yuh', Kyu-Hyun, Ji%, Baek-II Bae’™

Abstract : In this paper, effect of steel fiber inclusion, compressive strength of matrix, shear reinforcement and shear span to depth ratio on the flexural
behavior of UHPFRC(Ultra High Performance Fiber Reinforced Concrete) were investigated with test of 10-UHPFRC beam specimens. All test
specimens were subjected to the flexural static loading. It was shown that steel fiber significantly improve the shear strength of UHPFRC beams. 2%
volume fraction of steel fiber change the mode of failure from shear failure to flexural failure and delayed the failure of compressive strut with
comparatively short shear span to depth ratio. UHPFRC beams without steel fiber had a 45-degree crack angle and fiber reinforced one had lower crack
angle. Shear reinforcement contribution on shear strength of beams can be calculated by 45-degree truss model with acceptable conservatism. Using

test results, French and Korean UHPFRC design recommendations were evaluated. French recommendation have shown conservative results on flexural

behavior but Korean recommendation have shown overestimation for flexural strength. Both recommendations have shown the conservatism on the

flexural ductility and shear strength either.
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Table 1 Variables

Specimen b d h L a/d  Concrete Longitudinal Rebar ~ Transverse Rebar(D10) Fiber
e A, Jy s Ty Vi Ly Dy
[mm)] [MPa] [MPa] [mm] [MPa] [%0] [mm]

A-200-F 6.6 217 150 2 13 0.2
B-200-0 198 - 0
C-200-0 198 150 0
B-200-F 34 217 - 2
C-200-F ' 217 150 2

—F— 200 280 350 2400 — 5-D25 445 — 422 13 0.2
B-100-F 117 - 2
C-100-F 117 150 2
D-200-0 198 - 0 - -
D-200-F 2.0 217 - 2

—_— e 13 0.2
D-100-F 117 - 2

b : width, d : effective depth, h : hight, Z : total length of the test specimens, a/d : shear span to depth ratio,
/. : compressive strength of concrete at test date, A, : area of tensile reinforcement, f, : yield strength of tensile reinforcement,

s : spacing of shear reinforcement at shear span, f,, : yield strength of shear reinforcement, V : fiber volume fraction, L, fiber length,

Df : fiber diameter
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Fig. 2 Details of test specimens(Unit : mm)
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Table 2 Mix Proportions

W/B C W SF S Fi F SP
ID

[%] weight [kg/m’]

200-0 0.17 830 176 207 912 246 147 1.08

200-F 0.17 830 176 207 912 246 0 1.08

100-F 025 809 222 80 1,052 162 147 1

W/B : water binder ratio, C : cement, W : water, SF :silica fume,
S : fine aggregated, Fi : filler, F : steel fiber, SP : superplasticizer

Table 3 Material test results - concrete

D e E, In Fop
[MPa]
200-0 198.21 45,283 - 6.31
200-F  216.52 49,865 15.48 11.96
100-F 109.46 38,451 6.84 8.54

[, : compressive strength, % : modulus of elasticity,
S + flexural tensile strength, f,, : splitting tensile strength

Table 4 Material test results - steel rebar

Diameter Yield Yield Tensile

ID Strength Strain Strength
[mm] [MPa] [MPa]

D10 9.5 495.32 0.00260 614.87
D13 12.7 422.56 0.00245 526.23
D25 254 445.22 0.00261 554.87
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Fig. 4 Test Results : Moment-rotaion relation
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Table 5 Test results

Specimens 0 fer M, 0 i M. 0, M, 0 s M, ..
[KNm] [KNm] [KNm] [KNm]

A-200-F 0.00116 41.6 0.00341 102.7 0.01272 319.3 0.01488 331.7
B-200-0 0.00029 15.1 0.00172 423 - - 0.00975 114.0
C-200-0 0.00061 19.0 0.00131 45.7 - - 0.01233 245.6
B-200-F 0.00121 42.5 0.00151 82.4 0.01175 3334 0.02036 355.2
C-200-F 0.00103 49.1 0.00306 88.1 0.01856 336.9 0.02353 338.8
B-100-F 0.00082 23.2 0.00225 57.5 - - 0.01192 246.5
C-100-F 0.00082 24.1 0.00221 64.2 0.01003 244.5 0.01524 300.2
D-200-0 0.00054 18.7 0.00214 54.6 - - 0.00768 132.1
D-200-F 0.00125 442 0.00418 129.2 - - 0.01396 318.3
D-100-F 0.00071 27.7 0.00286 102.2 0.00896 256.5 0.01196 276.2

0 ;.- member rotation at the flexural cracking load, 14, : applied moment at the flexural cracking load,

6

der

¢, : member rotation at the yielding of the tensile rebar, A7, : applied moment at the yielding of the tensile rebar,

0 max : Member rotation at maximum load, A4, :applied moment at maximum load,

: member rotation at the diagonal cracking load, A7, : applied moment at the diagonal cracking load,
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Table 6 Shear strength model suggested by UHPC design reccomendations

Code Equations
Via = Vaae T Vaas T VH(L/
3 (7(‘11 >0
g, =
0.21 S @ A, foRd,f 1 1 Wim

Viy . = ———kf%b d, k=1+9 " Lo =N JA, V, =L o / o (wdw, A, =b =

AFGC Rd,c "/L'_f’YE ck “w 07 U(:p o <0 p Ed! e Rd.f tand Rd,f k’yz:f w]im 0 Vi fv w
faroos
Viy, = A 6, V, 2% 1145y 2203/ (cotf+ tand)
Rds — g ywd®Ot0, Vigmay =2X1.1 7 wifa; [ (cotf+tan
V= Vrpud + Vfd+ Vi
1o 1 27

V. =8(0.18V/f,b,d), V,,=&,(f,./tanB )b, 2, fou = —/ o, (w)dw, w, = max(w,, 0.3mm), 8, = —tan‘l(i)*ﬂ

K-UHPC ped 1( d ) fd (o )b, S, ( ) 2 g0, 0

Au,'fyz'd(Sinas +cos (Jés)

V=, ) [0‘84f3§3Sin(2@,)bu-d]

[AFGC model] V7, : shear capacity of UHPFRC members [N], V, . : shear capacity contributed by concrete [N], V7, . : shear capacity contributed
by shear reinforcement [N], V, , : shear capacity contributed by steel fiber [N], v, : safety coefficient(=1.5), /,,, : characteristic compressive strength
of concrete [MPa], Ny, : applied normal force [N], 4, : gross sectional area [mm?], A,,, : area of shear reinforcements [mm?], » : internal lever
arm[mm], s : spacing of shear reinforcements [mm], f,,, : design yield strength of shear reinforcements [MPa], ¢ : strut inclination angle
[K-UHPC model] V : design sehar strength [N], V;,,, : design shear strength of a member which have no shear reinforcement [N], V,, : design
shear strength provided by reinforcing fibers [N], V., : design shear strength provided by shear reinforcements [N], ¢, : member strength reduction
factor, f,, : design compressive strength of K-UHPC, b, : inclination of diagonal crack, 7 : average shear stress calculated from design shear force
[MPa], 0.0,

between a diagonal crack and a line at 45 degree from the longitudinal axis of a member, = : internal lever arm,[mm], A, : area of steel reinforcement

: average compressive stress in the longitudinal direction and normal to the longitudinal direction, respectively [MPa], 5, : angle

s

[mm?], Joa * design yield strength of shear reinforcements [MPa], « : inclination of shear reinforcements
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Table 7 Flexural and shear strength prediction according to the deisgn recommendations

Test AFGC K-UHPC
specimens M, B M, pec Vi Via Veae  Vras Viay Mw-vare Ve V, Ve Vea Vs
[kKNm]  [kN]  [kNm] [kN] [kNm] [kN]
A-200-F 3317 1797 3628 1965 5992 173.0 100.7 3254 3789 2053 2212 1261 95.1 -
B-200-0 1140 119.8  311.1 3269 1656 165.6 - - 306.5 3221 1206 1206 - -
C-200-0 2456 2594 311.1  328.6 2663 1656 100.7 - 306.5 3237 215.8 1206  95.1 -
B-200-F 3552 373.1 362.8 381.1 4985 173.0 - 3254 3789 398.0 4714 126.1 - 345.3
C-200-F 338.8 3559 362.8 381.1 5992 173.0 100.7 3254 3789 398.0 566.5 126.1 951 3453
B-100-F 246.5 2589 301.2 3164 2709 1272 - 143.8  311.0 326.6 2475 92.7 - 154.8
C-100-F 300.2 3153 301.2 3164 371.7 1272 100.7 143.8 311.0 326.6 342.6 92.7 95.1 154.8
D-200-0 132.1 2354 311.1 5544 1656 165.6 - - 306.5 5462 1206 120.6 - -
D-200-F 3183 5684 3628 6479 4985 173.0 - 3254 3789 676.6 4714 126.1 - 345.3
D-100-F 2762 4932  301.2 5378 2709 1272 - 1438 311.0 5553 2475 927 - 154.8
P,,,, : applied load(test results), 4, , : applied moment(test results), A7, ... : flexural strength calculated according to the AFGC recommendation

(K=1.25), My_ ,ypc - flexural strength calculated according to the K-UHPC recommendation, 1. : shear strength of test specimen calculated by design
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Fig. 11 Shear strength evaluation oftest specimens
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o &2 20% HAB 7o, FATES] 7] - 16%
5 71E A o2 YeRdt) C-200-0 2 @A Q] S8 ES] A
G5 710472 B-200-0 A =0l Bl 16% & A0 E
Uebstth b A, A AFGC(2013)2] 2 E wjEZ 2]
AT 7o 2P 412 Ao 7istal Qe A 02 AdE
o} K-UHPC(KCI, 2012)2] AQt2]& Za 2| E} Hrhd o]
ARAE 7)o 8o 4 2)o] Aggkell vlsl 242} 2% #ojs3
7}, 7% FaB 7 ks A0 2 UERL AFGC(2013)0) H13l =
2 A5 E BA3taL e 2 02 YERGT. Table 72 7|RE
o2 3o B FAR)0 ik A g Aol v)&o] Hd F
FHA= 47 AFGC2] 78-%-1.03340.392 e o™, KCI
°] 74-9-0.983} 0.37% LRI AT

Figure 11l VR v} Zho] D Alg] 28] 79 54 2] 0]
=2 B4 BAS e A o2 YeRth 53, A
o Q= 75 ol g Aol o FEHAA YERG
o138k 4= 9IAT}. o]&= AFGC 2} K-UHPCS] A4 4
of| A Uehd dAdolt) o] d-e At
A= 2ol AiAdzivle] daks dE7t 2 89
=2 333t o), B AFoA = dld 4EE 45°2
H7Fe1 7] wEol] A A Aoz st whelA
TE7+e] FaFS vkgstr] &l 2 @A e HEE
SHATE A2 B A 22 D-200-0-2 45000 717k
Fzto] AH FLFA FAHEHUNOH FHFE BAE
D-200-F¢} D-100-F&= S| B S5 FF7+e] 2t=7} 247} 38
=, 3952 YERLTE Figure 1201 2J3Hd A @A #E8& 5
3 getdt ¢ e 4zt A8ske] IAE 48E A

(3

N
o oy
Jor

0
(o
4

¢

NI O S o 1V ¢
o

=
=1

40 o

O
¢

d

J. Korea Inst. Struct. Maint. Insp. 161



5.8 E

UHPFRC A e] AAE 93]
o2 Pyrista A AME- 7Hs T 7EA 9] AA|E gt
o] HEAAS HIe A 3 2 A ES =T

Fo AAMTE 4 A

(1) BA57h BAFEIo] YA o4& 23
WA 27k o we] ekl Je g deh
Lo} A7k HAElo] S APAL A5 AT

Fe7h wAakA sk

E43] met s w
B4R} Bast
= el B

Ho

olr
oN _IE il
bt o rloy

o} 5, 2%°] F-3 R 2 24
It vk Ao ARt
o] A=At AR
95%2] 57171 YEFStT
SAs) 4 A} 200-F2F 100-F i E 271 AH-H 75
A= Zol= 10% Wl Ao = Yepgth T2
A= JoIAE 40%0)1de] = F7F vehd
Z1 02 Hol, UHPFRCO] ATA T ZITE ¢}=7
9] o] AR HHHL o] P ARIGTHE
3ol M = o] UrEbstTh
() A7t B2 739 AARTE e B 7ol ARt
R A 42 73-¢-Ho} o] wolAl= A& E1E <+
AT o]0l whet 73 o] FEF A o] AR A Eof A
ol AR A a7} o AR A 5= Ao 2 sk
4) ADAFINN Y TAas AAHEY] 7|E S FO0EF
THI71E A2 UERSIT o] = ~EEl ] Zhr o] ¥s)
= 2Egof| 2838l =5 o) 717 AR W&
710 2 At 53], AA~Egl o] st d ol 744
of 9% -3 wgo] FrtEH T E A A
71E o2 Yehgth
(5) D-200-F&] Hewol tidk HE A¥} #3245 ¥
& 739 AFGCE & 59 Xé == Eolttl KCI—
AR =S HaH7te= 7

1+

oY

m&

@

~

0.

l:1

e

2@ AoE BoE
(6) T}2=5} §o) UHPFRC A A1 110k 242 %7}
a3k, AFGC%%’ 9 ek mrol e Al Ao 1

2 3= A0 2 YeRton KCI19] 49 8

162 FRRESFICLSX| 22| 25tE =27 ® 233 H72(2019. 12)

o0y
10
il

o
L

o thal e a7k

529 B} e 3 gl

At
O] =E-220199% X 5H) 2] YO Z Sh=ATA)

71297 A No. 2017R1D1A1B03)F+ rFAto|H T st
212019 St A H ALY o] 2| Q& ol = H AFU T

References

10.

11.

12.

. B.A. Graybeal,

. ACI(American Concrete Institute) (2009) ACI 544.4R-88:Design

considerations for steel fiber reinforced concrete, American
Concrete Institute, Farmington Hills, MI, USA, 1-18

. ACI(American Concrete Institute) (2008) ACI 318-08: Building

Code Requirements for Structural Concrete (ACI 318-08) and
Commentary. American Concrete Institute, Farmington Hills, MI,
USA, 165.

. fib (International Federation for Structural Concrete) (2013) fib

Model Code for Concrete Structures 2010. Ernst & Sohn,
Lausanne., 144-150.

. Richard, P., & Cheyrezy, M. (1995). Composition of reactive

powder concretes. Cement and Concrete Research, 25(7),

1501-1511.

. AFGC(Association Francaise de Génie Civil) (2013) Interim

Recommendations, Ultra High Performance Fibre Reinforced
Concretes, France, 358.

(2008) Flexural behaviour of Ultra high
performance concrete I-girder, Journal of Bridge Engineering,
13(6), 602-610.

. LH. Yang, C. Joh, B.S. Kim (2010) Structural behavior of ultra-high

performance concrete beams subjected to bending, Engineering
Structures, 32, 3478-p3487.

. D.Y. Yoo, Y.S. Yoon (2015) Structural performance of ultra high

performance concrete beams with different steel fibres, Engineering
Structures, 102, 409-423.

. Graybeal, B. A. (2006) Material property characterization of

ultra-high performance concrete. Rep. No. FHWA-HRT-06-103,
Federal Highway Administration, Washington, D.C. 176.
Voo, Y. L., Poon, W. K., & Foster, S. J. (2010). Shear strength of
steel fiber-reinforced ultrahigh-performance concrete beams
without stirrups. Journal of Structural Engineering, 136(11),
1393-1400.
Xia, J., Mackie, K. R., Saleem, M. A., & Mirmiran, A. (2011).
Shear failure analysis on ultra-high performance concrete beams
reinforced with high strength steel. Engineering Structures,
33(12), 3597-36009.
Baby, F., Marchand, P., & Toutlemonde, F. (2013). Shear behavior
of ultrahigh performance fiber-reinforced concrete beams. I:
Experimental investigation. Journal of Structural Engineering,



140(5), 04013111. fracture energy of concrete by use of notched beam. Japan

13. Korea Concrete Institute (2012) Design Guidelines for K-UHPC, Concrete Institute, 1-4.

KCI-M-12-003, Korea, 1-66. 18. KS(Korean Standard) KS B 0802 (2013) Method of tensile test for
14. Park R, Paulay T. (1975) Reinforced Concrete Structures. John metallic materials. Korean Standard Information Center

Wiley & Sons, Inc: New York, USA., 276-301. 19. Sharma, A. K. (1986). Shear strength of steel fiber reinforced
15. KS(Korean Standard) KS F 2405 (2010) Standard test method for concrete beams, ACI Journal, Proceeding, 83(4), 624-628.

compressive strength of concrete. Korean Standard Information

Center. Received : 11/26/2019

16. KS(Korean Standard) KS F 2423 (2011) Method of test for

Revised : 12/02/2019
splitting tensile strength of concrete. Korean Standard Information
Center Accepted : 12/05/2019

17. JCI (Japan Concrete Institute) JCI-S-001 (2003) Method of test for

2 R R AT o] B, ME 0] S, AT 23 A7 UHPFRC B A1) m1313 Gkl s % 107)e] 2
A oie A2 Bal AmshATh, AAT 2%0) Fal 2 2447 EUH AS 3 N Agkhol N P2 hE AR 2L
AL SAEAE WAL = A2 Uehleh, U A ke ARPU YB3 A1 5k 7 2
o2 pEhge). A A3} 74 o) £3) Aekziule] Wslo] whet FA 7o) 45 EHTH ke 5102 Upedeh, A9 A5HE UHPC HA A3
0L BAHOR Whoisln el WA Lucie Ao A e A Iore A0 i

J. Korea Inst. Struct. Maint. Insp. 163




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


