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1 INTRODUCTION

Experimental studies conducted worldwide on reinforced concrete (RC) beams strengthened in
shear with externally bonded (EBR) fiber-reinforced polymers (FRP) over the last years evince the
reliability and efficacy of such technique for structural retrofitting. For elements with shear resistance
deficiencies, an higher load carrying capacity may be achieved by bonding FRP reinforcement
systems with the fibers as orthogonal as practically possible to the critical shear crack plane for an
optimal configuration, or with the fibers normal to the beam axis for a more practical setting. Common
configurations of strengthening (Fig.1) include the full wrapping of the cross section (O), U jacketing
along 3 sides (U) and side bonding in the beam web (S). Additional mechanical anchorage systems
can be provided to enhance the behavior of U or S configurations where the available bond length is
short (U+ and S+).
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Fig. 1: Common externally bonded FRP strengthening configurations

Each of the aforementioned strengthening configurations may be set in several possible
arrangements (Fig. 2) regarding the fiber orientation, the use of discrete strips or continuous sheets,
and the overlay of sheets with different fiber orientations, among others.
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Fig. 2: Possible arrangements for externally bonded FRP strengthening

2 ANALYTICAL FORMULATIONS FOR FRP SHEAR REINFORCEMENT DESIGN

As an outcome of the increasing demand stimulated by a continuous growth in field applications,
several proposed analytical formulations [1-3] have been implemented into reference design
guidelines, providing the guidance for design, detailing, and installation of FRP based strengthening
systems. The present study addresses the shear provisions included in fib [4], ACI [5], CNR [6] and
the Australian Standard [7] design guidelines. The later follows an analytical model previously
introduced by Chen and Teng (CT) [8, 9]. All of the aforementioned design models rely on the
approach where shear strength of a strengthened member is attained by the sum of the contributions
from the reinforcing steel, V;, and concrete, V,, with the one deriving from the FRP , V4, as follows:

V, =V, 4V, +Y, (1)
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where V, and V,, may be calculated according to provisions existing on current design codes,
independently of the FRP strengthening system adopted. The methodology to estimate the design
value of the FRP contribution in shear, V4, according to each of the aforementioned design proposals
is briefly described in Table 1. Figure 1 summarizes the adopted notation defining the geometric
properties of a generic beam reinforced in shear with externally bonded FRP.

b,

Fig. 3: Adopted notation to define the main geometric properties of an FRP shear reinforcement

Table 1: Vi calculation methodology (cont.)

fib design proposal: IACI design proposal:
V,=0.9 &, -E,  p,-b, d-(cotd+cotf)-sin B V, =0y, .(2.@ .%.ffe ,(sinﬂJrCOSlg).de
f
2-t-w . 2-t -sing
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f i) Full wrapping configuration (O):
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0.17 ( £ % ]0'30 i) Side bonding or U jacketing configuration (U, S):
& =V, | =" "Cfy
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y 0.56 Y 11900- ¢,
065 |—om | .10°
. [Ef'pf/1OOOJ ki = fox ae ;L :LOS%
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Notation:
£, - design value of effective FRP strain; ¢ - shear strength reduction factor [10];
&, - mean value of effective FRP strain; v, - additional reduction factor for FRP;
&, - FRP ultimate tensile strain; k, - bond reduction coefficient;
¥, - partial factor for FRP reinforcement; k, - modif. factor regarding the concrete strength;
p; - FRP reinforcement ratio; k, - modif. factor regarding the FRP configuration;
E, - elasticity modulus of FRP reinforcement; L, - effective bond length of FRP reinforcement;
f., - concrete average compressive strength; f,. - concrete characteristic compressive strength;
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Table 1 (cont.): V;, calculation methodology

CNR design proposal: CIDAR (CT) design proposal:
i) Full Wrapping configuration (O) Vi =2-Fo,t; 'W—f.'hfe (cot@+cot B)-sin 3
St
1 w
Vfd=E'0-9~d~ffed~2~tf~(0016’+00tﬁ)';’. h,=z,-2 ; 2,=09-d—-d, ; z =d,
ffed :ffd ’ 1_1' - Le ’—Smﬂ + freq = Dt 'ffd,max
6 min{0.9-d,h,}
. i) Failure by FRP rupture (O)
+ 1(¢ £, —f, ) 1_ﬂ
2R min{0.9-d,h, } z
) Df=05-|1+=L
>0 Zp
1 0,
6,=02+16c ; 0<le <05 2 R T & <1.5%
w bw ffd,max: 1
7'¢R'Ef'8f, 8f>1.5%
E -t 0.80 |2'E, -G f
L = £l f = f P _ .
o 2.1, fdd 7 t #.=0.80;7% =125
G, =0.03-k, - JF, T - 2-w,/s;’ > 1 i) Failure by FRP debonding (U, S)
1+ b, /400
i) U jacket configuration (U) 2 .1'?08(%"1), 1<1
foof g1 Lsinpg .72 A>1
fod =13 min{0.9-d,h, } A
hfe (U)
iii) Side bonding configuration (S) Lo sing | - |t
1 sinf w [ SN C
V,=—-min{0.9-d,h,} f ,-2-t, - ——.—L 2-sing8 "’
- sing@ s,
2 1 f
Z — @,
f =f .—_"rdea . 14_06- eq Rt
o fdd mln{ogd’hW} [ zred,eqj ffd,max =min ” E f
1'0-35'@ B, - f.t ok
zred,eq = Zred +Leq }/f f
z,,=min{0.9-d,h,}-L, -sing
5 {/1 . A< 4 \/Z—W,/(s;-sinﬂ)
L, =—Y—-sing L= s Pu= T
T 1, A>1 1+w,/s; -sinf

Notation:

f. - average concrete tensile strength;

f.o - design value for the FRP effective stress;
f, - design value for the ultimate FRP stress;
f.. - design value for the FRP debonding stress;
G,, - bonded joint specific fracture energy;

k, - covering / scale coefficient;

s, - FRP slip at debonding (0.20mm);

V=4 - Partial factor for the resistance model (1.2);

@ - reduction factor due to local stress in corners;
A - normalized maximum bond length;
D, - stress distribution factor;

f

fd ,max

- maximum design stress in FRP;

f, - ultimate FRP tensile stress;

h,, - effective height of the bonded reinforcement;
B, - bond length coefficient;

B, - strip width coefficient;
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3 PERFORMANCE APPRAISAL OF THE ANALYTICAL FORMULATIONS

3.1 Database assembly

To assess the accuracy of the theoretical predictions obtained with the aforementioned analytical
formulations, a database (DB) containing the experimental results from 212 beams strengthened with
EBR was collected from published literature, upgrading previous compiled databases [11-12]. The
criteria adopted in this task was to collect the largest amount of data with a wide spectrum of test
results regarding the beams geometry, concrete properties, longitudinal steel reinforcement ratios,
shear steel reinforcement ratios, FRP properties and strengthening configurations. Aiming to reduce
the influence of erroneous and inconsistent data present in the DB, the analysis was performed not
only in the integral database (IDB), but also in partial subsets of the data — reduced databases (RDB).
Detailed information on the databases characteristics and the considered beams may be found in [13].

3.2 Results obtained using the integral database (IDB)

For each described design model, the obtained values of Viy are compared with Vi, and a x
factor corresponding to the Vie/Vig ratio is evaluated. Figure 4 plots the predicted against
experimental values, where a 45° solid line establishes the division between the safe previsions from
the unconservative ones and a dashed line traces an “ideal safety trend” corresponding to x=1.5.
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Fig. 4 - Ve Vs Vi scatterplots regarding fib, ACI, CNR and CT design models

A large scatter is observed in the experimental vs predicted design values for all of the considered
analytical formulations. Table 2 summarizes the main descriptive statistical measures regarding the
factor, namely minimum (MIN) and maximum (MAX) values, the average (AVG) that represents a
global safety factor associated with the design procedure, the standard deviation (STD) and the
coefficient of variation (COV) that are indicators of accuracy. The first quartile (Q1) that cuts off the
lowest 25% of data, the median (MED) corresponding to the 50™ percentile and the third quartile (Q3)
that cuts off the highest 25% of data are also included.
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Table 2: Statistical values of the y factor computed from the IDB

X Min Q1 MED AVG Q3 MAX STD Ccov
FIB 0.00 0.730 1.198 1.22 1.718 3.278 0.666 0.546
ACI 0.00 0.980 1.903 2.017 2.831 5.961 1.255 0.622
CNR 0.00 1.126 2.108 2.528 3.541 9.261 1.846 0.730
CT 0.00 0.875 1.370 1.431 1.962 5.454 0.826 0.577

The obtained results show that the fib design model presents, in average, the lowest safety factor
while the safest predictions are attained with CNR. The largest scattering is attained by the CNR
model (COV=0.73) while the least scattered model is fib (COV=0.55). The CT model globally presents
a good performance with an average value of y =1.43 and COV = 0.58.

However, from the structural safety point of view, a classification system based only on the main
descriptive statistics measures regarding the behavior of the x factor may not provide enough
information to assess the reliability of a design proposal, considering that for structural purposes
having x=0.5 is worst than x=2.0, which is not taken into account on the statistical analysis.

To overcome this limitation a weighed penalty classification system was applied, based on the
“Demerit Points Classification” (DPC) model proposed by [14], where a penalty (PEN) is assigned to
each range of y ratios according to Table 3, and the total of penalties determines the performance of
each designh model.

Table 3: Reliability analysis based on structural safety — IBD

X Classification PEN FIB ACI CNR CT
<0.75 Extr. Dangerous 10 55 32 28 45
0.75-1.00 Dangerous 5 30 22 15 23
1.00-1.25 Reduced Safety 2 26 18 16 30
1.25-1.75 Appropriate Safety 0 53 26 27 43
1.75-3.00 Conservative 1 47 65 58 65

> 3.00 Extr. Conservative 2 1 42 68 6
> PEN 801 615 581 702

From Table 3 it can be noticed that the fib design model presents the weakest performance, with
the highest number of penalty points corresponding to 40% of Predictions Against Safety (PAS, x<1),
while the best results are attained by the CNR design proposal with the lowest of number of PAS
(20%). The CNR model also provides the highest number of extremely conservative values (32%).

3.3 Results obtained using the RDB

The high scattering found in the previous analysis performed over a DB with 212 beams with
highly differentiated characteristics, proves that none of the studied design models simulates with
enough accuracy the generic behavior of RC beams strengthened in shear with externally bonded
CFRP. It was also found that all the aforementioned design proposals provided a large amount of
unsafe values for Vi, especially in the range 0 < V¢e,,< 100 kN. Such can be related with a significant
number of experimental results where, without a clear understanding, the load carrying increase due
to the FRP reinforcement is either null or extremely small, disturbing the global performance of the
considered analytical models. From the above considerations, the consistence of results obtained with
the IDB was appraised by means of removing from the analysis those observations, which in the
authors’ belief, lead into incoherent results. A reduced database (RDB) containing 130 beams
extracted from the IDB was assembled. A beam was removed from DB when fulfils one of the
following conditions: i) statistical outliers; i) beams reinforced with bidirectional fibers; iii)
reinforcement systems with special anchorage mechanisms; iv) beams that show poor performance in
all of the aforementioned design models (y < 0.25).

Figure 5 presents the obtained results with the RDB, providing for each design model a scatterplot
of the Viq Vs Vi relationship, an histogram of the y ratio distribution and a “box and whiskers” plot of
the yx ratio variation related with the reinforcement configuration. The box plot diagram graphically
depicts the statistical five-number summary, which consists of the smallest non-outlier observation,
lower quartile (Q1), median, upper quartile (Q3), and largest non-outlier observation.
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Fig. 5 — Analysis results with the RDB (from top to bottom: fib, ACI, CNR and CT design models)
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Table 4: Statistical values of the y factor computed from the RDB

X MIN Q1 MED AVG Q3 MAX STD COV > PEN
FIB 0.119 0.889 1.389 1.387 1.76 3.278 0.592 0.427 354
ACI 0.596 1.310 2141 2.221 2.88 5.463 1.066 0.48 233
CNR 0.411 1.734 2.503 2.886 3.69 8.931 1.653 0.573 219
CT 0.39 1.051 1.522 1.655 2.03 5.454 0.784 0.474 294

The values in Table 4 show that, despite the global improvement in the design models
performance with the RDB, the results follow the same trend as for the IDB analysis, thus ratifying the
consistency of the collected data.

Figure 6 plots the safe (PSS) vs unsafe (PAS) predictions diagrams for both the IDB (a) and the
RDB (b). From their analysis, it is mandatory to emphasize that all the studied design models show a
poor performance taking into account the large amount of unsafe predictions for the design value of
the FRP contribution in shear.
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Fig. 6 —PAS and PSS ratios with the: a) IDB, b) RDB

3.4 Influence of other parameters not explicitly considered in the analytical formulations

Such poor performance showed by the aforementioned analytical formulations indicates that the
relative influence of the considered parameters is simulated deficiently and the effect of others, not
explicitly taken into account, should not be neglected.

Figure 7 presents some relationships that are supposed to affect the performance of the analytical
models namely, the shear force gain ratio, Vieqp / (Viexo—Viexp), the influence of the longitudinal
reinforcement percentage, pg, and the influence of shear steel reinforcement presence are
investigated.

All the studied analytical formulations seem to show an increase of the y factor with beams where
the global shear force gain is higher. Such trend is observed for both discrete (DISC) and continuous
(CONT) reinforcement arrangements, being more obvious for the fib and CT models while a more
diffuse pattern is observed within the ACI and CNR models.

From the interaction between the y factor and the longitudinal steel reinforcement it is found that x
tends increase with the increment of the Eqps/ Esps ratio suggesting a major interaction between the
FRP and longitudinal reinforcement. On the plotted diagrams, beams with conventional shear
reinforcement are set aside from those without stirrups decoupling the interactions between these two
phenomena. It proved that both kinds of beams (with and without stirrups) follow the same trend
regarding the y vs Esps/Esps relationship.

The plots of the x vs Eswpsw/ Esps relation suggest that beams without stirrups may have higher y
factors with the studied analytical models than those with higher shear reinforcement ratio.
Nevertheless it is the authors’ belief that the pattern found in the y vs Eqpsw/ Esps scatter when Ag,>0
may also be influenced by the longitudinal reinforcement ratio. In a future approach these phenomena
should be investigated, making several analysis of x vs Eqwpsw/ Esps for different clusters of pq.
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4 CONCLUSIONS

Based on the information available in the literature regarding the shear strengthening of RC beams
with externally bonded CFRP, a comprehensive database was assembled containing experimental
results of 212 beams. The results obtained from a statistical analysis carried out on such database
demonstrate that none of the analytical formulations predicts with enough accuracy the contribution of
the EBR CFRP systems for the shear strengthening of RC beams. A large scatter of the x=V;ex/Vid
was found within all the design models, even when a reduced database (RDB) was used in the
analysis.

Using the RDB the average of the y factor varies between 1.4 (fib) and 2.9 (CNR) and the
coefficient of variation is comprehended between 43% (fib) and 57% (CNR). From a statistical point of
view the CT model can be pointed as the one with the best performance since it always combines an
appropriate global safety factor (AVG x = 1.67) with the one of most least scattered behaviors (COV y
= 47%). Although the large amount of calculated V4 values that are against safety suggest that all of
the aforementioned models are still not robust enough for generalized practical design purposes.

A reliability analysis and classification based on structural safety was also implemented. Among
the studied formulations, the fib design model presented the most unsafe results from all, while the
safest results were attained with the CNR design code provisions. CNR also provided the largest
amount of extremely conservative predictions especially for the S type strengthening configuration.

The influence of some parameters not explicitly considered on the analytical models was
assessed, proving that the performance of the aforementioned design models is subordinated to the
global attained shear force gain. Furthermore, the influence of conventional steel reinforcement
(longitudinal and transversal) proved to be significant, and none of the studied analytical models
explicitly considers these parameters to determine the FRP contribution to shear. Other parameters
not taken into account in the analytical formulations may also influence the behavior of strengthened
beam. The collected database provides a significant source for data mining techniques in order to
decouple the interactions between all the phenomena involved. Thus, more investigation in this field is
needed in order to improve the existing design models.

ACKNOWLEDGEMENTS

The study reported in this paper forms a part of the research program “CUTINSHEAR -
Performance assessment of an innovative structural FRP strengthening technique using an integrated
system based on optical fiber sensors” supported by FCT, POCTI/ECM/59033/2004. The first author
acknowledges the support provided by the grant in the ambit of this research project.

REFERENCES

[1] Triantafillou, T. “Shear strengthening of reinforced concrete beams using epoxy bonded FRP
composites” ACI Structural Journal 11, 9 (March-April 1998), 107-115.

[2] Khalifa et al “Contribution of externally bonded FRP to shear capacity of RC flexural member”

Journal of Composites for Construction ASCE 2, 4 (1998), 195-202.

[3] Monti, G., and Liotta, M. “FRP-strengthening in shear: tests and design equations”. em 7th
International Symposium on Fiber Reinforced Polymer (FRP) Reinforcement for Concrete
Structures (FRP7RCS), 2005, ACI Symposium Publication 230.

[4] fib “Bulletin 14 - Externally Bonded FRP reinforcement for RC structures” Technical report,
2001, Task Group 9.3 FRP (fibre reinforced polymer) reinforcement for concrete structures.

[5] ACI “440.2R-02: Guide for the design and construction of externally bonded FRP systems for
strengthening of concrete structures”, 2002, Reported by ACI Committee 440.

[6] CNR-DT200 “Guidelines for design, execution and control of strengthening interventions by
means of fibre reinforced composites”, 2004, National Research Council.

[7] CIDAR - “Design guideline for RC structures retrofitted with FRP and metal plates: beams and
slabs” Draft 3 - submitted to Standards Australia, 2006, The University of Adelaide.

[8] Chen, J.F. e Teng, J.G. - “Shear Capacity of FRP Strengthened RC Beams: FRP Rupture”
Journal of Structural Engineering, ASCE 2003: 129(5): 615-625.



FRPRCS-8 university of Patras, Patras, Greece, July 16-18, 2007

9]
[10]

(1]

[12]
[13]

[14]

Chen, J.F. e Teng, J.G. - “Shear Capacity of FRP Strengthened RC Beams: FRP Debonding”
Construction and Building Materials 2003: 17(1): 27— 41.

ACl 318 “318-02/318R-02: Building code requirements for structural concrete and
commentary”, 2002, Reported by ACI Committee 318.

Bousselham, A., and Chaallal, O. “Shear strengthening reinforced concrete beams with fiber
reinforced polymer: assessment of influencing parameters and required research". ACI/
Structural Journal 110, 2 (March-April 2004), 219-227.

Aprile, A., and Benedetti, A. “Coupled flexural-shear design of R/C beams strengthened with
FRP” Composites Part B: Engineering 35, 1 (January 2004), 1-25.

Lima, J.L.T. “Assessment of the effective strain in FRP laminates used in shear strengthening
of reinforced concrete beams”, MSc thesis (in preparation) 2006, Univ. Minho, Portugal.
Collins, M.P. - “Evaluation of shear design procedures for concrete structures”, 2001, A Report
prepared for the CSA technical committee on reinforced concrete design.

10




<<
  /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 [595.276 841.890]
>> setpagedevice


