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ABSTRACT : 

The recent aim of the earthquake resistant design is not only to protect life in very severe earthquakes, but also
to use the buildings again after the earthquakes with small repair cost. A building system consisted with 
“coupled shear core walls with damper”, CFT (Concrete Filled Steel Tube) columns, and flat plate slabs is one
of the buildings having an ability of such demand. As floor load should be supported even in the large
deformation at the CFT column-flat plate connection, it is required to avoid punching shear failure. To evaluate
the vertical load resistance capacity of the newly designed CFT column-flat plate connection, experimental 
studies were carried out. The vertical force resisting mechanism of the joint zone is investigated and calculation 
can be made with fairly good accuracy by regarding a region with a shear force resisting vertical member as a
truss system and regarding a region without such a member as an arch system. Vertical strength also can be 
calculated conservatively as a lower value of a simplified punching shear strength formula conforming to the 
ACI standard and a flexural yield strength value. 
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1. INTRODUCTION  
 
As the performance requirements for building structures have diversified in recent years, demand for the 
protection of the property value of buildings from strong earthquakes is growing. In order to meet this demand, 
there is a need not only for the retention of structural performance but also for excellent repairability of 
structural members. The structural system shown in Figure 1, which is a structural system consisting of 
multilayer core walls connected by boundary beam dampers and concrete-filled-tube (CFT) column–flat plate 
(FP) frame system surrounding the core wall system, is one type of structure that meets such structural 
performance requirements. Compared with conventional reinforced concrete (RC) structures, the core wall and 
CFT–FP system has a number of advantages such as total weight reduction, longer spans, ease of construction 
and a high degree of freedom in space. The boundary beam dampers between the core walls absorb seismic 
energy, and the surrounding frame system mainly resists vertical forces. From the viewpoint of repairability 
after a severe earthquake, the behavior of the boundary beam dampers, which are short-span beams, is important. 
In this connection, we have already reported on boundary beams using debonded diagonal reinforcement 
[Shimazaki 2004]. Differences of a column–flat plate frame system, which mainly resists vertical forces, from a 
rigid-frame system include (1) two-dimensional stress distribution in the slabs, (2) stress redistribution 
occurring with the progress of concrete cracking and changing distribution patterns, (3) the coupling effect of 
horizontal forces and moments that makes the slabs prone to brittle punching shear failure. Regarding the 
horizontal force–deformation relationship at member joints, a method for setting restoring force characteristics 
has been proposed [Sato et al. 2004] with reference to past studies and the Standard for Structural Calculation of 
Reinforced Concrete Structures [AIJ 1998]. In this study, the vertical force resisting mechanism of the joint 
zone is investigated by conducted vertical loading tests on specimens modeling CFT column–flat plate joints 
including portions of slabs as shown in Figure 2. 
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2. Experiment  
 
In the loading tests, a structural element specimen modeling a CFT column–flat plate joint zone in a 
prototype building (Figure 1) was used. Each joint has a small embedded steel member. The stiffness and 
strength of this connecting zone are higher than those of other portions of the structural system, and the 
connecting zone behaves like a beam. Three series of tests were conducted, namely, Series I tests, in which 
reaction forces due to pushout loading are applied to the four sides of the specimen, Series II tests, in which 
reaction force is applied to four points at the four corners, two points or one point, and Series III tests, in 
which eccentric loads are applied to the joint zone and reaction force is applied as in the Series II tests. 
 
2.1. Specimens 
A total of 46 specimens were used; 13 specimens were used in the Series I tests, 27 specimens in the Series 
II tests, and 6 specimens in the Series III tests. Table 1 shows main parameters. All of the Series I and 
Series III specimens were cross joint specimens with a shear span ratio (M/Qd) of 1.3 (dimensions: 
600×600×100 mm for Series II specimens and 660×660×100 mm for Series III specimens). For the 
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influence of cracking among the parameters for the Series I specimens, axisymmetric moment loading was 
carried out to introduce initial cracks so that steel strains around the joint zone at predetermined story drift 
angles became the values obtained in the previously reported frame tests. The Series II specimens consist 
of 14 cross joint specimens, one T-joint specimen, and six L-joint specimens. Three M/Qd ratios (1.3, 2.0 
and 3.4) were set for the cross joint specimens, and their dimensions were 660×660×100, 820×820×100 
and 1,100×1,100×100 mm, respectively. The M/Qd ratio for the T-joint and L-joint specimens was set at 
1.3, and the dimensions of the T-joint and L-joint specimens were 660×460×100 and 460×460×100 mm, 
respectively. The Series III specimens were designed to investigate the influence of eccentric loading. 
Figure 3 shows representative specimens, and Table 2 shows summarizes the mechanical properties of the 
materials used. 
 

 
2.2 Experiment method 
Figure 4a) illustrates the loading methods used in the Series I, II and III experiments. In the Series I and II 
experiments, pushout loading was done by pushing the lower end of the CFT column of the structural element 
specimen with a 1,000 kN hydraulic jack. In the Series I experiments, reaction force was applied to the four 
sides of the specimen through reaction concrete blocks. As it turned out, the experiments practically became 
direct loading tests of the high-stiffness steel members. In the Series II experiments, reaction force was applied 
by pin loading through 100 mm diameter spherical supports. The T-joint and L-joint specimens had columns 
whose overall rotation was restricted. In the loading of the Series III specimens, eccentric force was given to the 
joint zone by installing an inverted-L-shaped steel member to the upper end of the CFT column of the structural 
element specimen and changing the loading location, and pushout loading was done by using a 1,000 kN testing 
machine. 
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In the experiments, the vertical displacement of the diaphragm and the slab was measured. For the purpose of 
measurement, a single-axis strain gauge was attached to the upper and lower edges of the connection plate, a 
three-axis strain gauge was attached at the center of the web surface, and single-axis gauges were attached 
between those gauges (Figure 4b)). For the measurement of axial strain, single-axis gauges were attached to the 
slab. Vertical force was measured in terms of the sum of measurements obtained from the load cells installed to 
the prestressing tendons used for reaction force application (Series I and II) and was also measured with the 
1,000 kN testing machine (Series III). The experiments were conducted by monitoring vertical force and the 
vertical displacement in the reaction zone to apply the load uniformly. 
 
3. Experiment results 
3.1 Load–displacement relationship 
Figure 5a) shows the load–displacement relationships for representative Series I and Series II specimens. As 
shown, Ps8 and Ps21, which have normal-strength steel bars as slab reinforcement and are loaded differently, 
and Ps22, which has high-strength steel bars as slab reinforcement, show similar curves until 200 kN, after 
which Ps21 shows a decline in stiffness earlier than the other specimens and also shows differences in maximum 
strength. Ps26, which has a 10×4 mm connection plate, showed a slight decline in strength after the maximum 
strength was reached. Ps24, which does not have an embedded H-section or connection plate, and Ps27, which 
is an RC column, showed similar values of maximum strength, but Ps27 showed a sharp decrease in strength 
and failed in punching shear. Ps23, which has both an embedded H-section and a connection plate but does not 
have a stud, showed a similar value of maximum strength. 
 
Figure 5b) shows the results for the eccentrically loaded Series III specimens. In the cases of Es1, Es2 and Es3, 
which are specimens that parameterize eccentricity (e), the maximum strength of Es2 (e = 100 mm) and Es3 (e 
= 200 mm) decreased to 76% and 52%, respectively, of Es1 (e = 0 mm). After the maximum strength was 
reached, all specimens excluding Es6 showed a decrease in strength. 
 

Figure 5 Load-displacement relationship
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3.2 Final state of cracking 
Photo 1 shows the final states of cracking of the surfaces. In Ps8, which is a Series I specimen with an 
embedded H-section, cracks parallel with the H-section occurred first. After that, cracking occurred at 45 
degrees from the column surface, and radial cracks resulted. On the upper surfaces of Ps14 to Ps21, which are 
Series II specimens that use normal-strength steel bars as slab reinforcement, cracks parallel with the embedded 
H-section occurred from the column surface, and on the lower surface of the slab, the region directly under the 
embedded H-section was crushed with the progress of deformation. In Ps22, which is a specimen that uses 
high-strength steel bars as slab reinforcement and has an embedded H-section, radial cracks occurred around the 
column as in Ps8, which is a Series I specimen. In Ps24, which is a specimen without an embedded H-section, 
cracks occurred at 45 degrees from the column surface, and the number of cracks parallel with the H-section 
was small. Ps27, which is an RC column specimen, showed a cracking pattern that is different from those of the 
other specimens; circular cracks occurred around the column and then the load decreased. 
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Photo 2 shows internal crack patterns observed on cut surfaces of the specimens after the tests. The specimens 
were cut along section a–a', which is close to the joint zone, and b–b', which is close to the reaction force zone. 
In section a–a', Ps8, Ps26 and Ps27 showed clearly discernible shear cracks, while Ps14, Ps24 and Ps25 did not 
show such cracks. In section b–b', Ps14 and Ps25 showed clearly discernible shear cracks. 
 
3.3 Reinforcement strain distribution 
Figure 6a) shows the distribution of slab reinforcement strains at the maximum strength at locations A and A'. In 
Ps20, which is a specimen that uses normal-strength steel bars as slab reinforcement and has a high M/Qd ratio, 
strains at location A' located between the reaction support points were particularly large, and the slab 
reinforcement yielded in bending. In other specimens, too, strains at location A' were large. In Ps22 and Ps26 
shown in figure 6b), which are specimens that use high-strength steel (USD785) bars as slab reinforcement, 
strains at location A' were large and a rising trend was shown in section A–A', but the strains were not so large 
as in Ps21, which is a specimen that uses normal-strength steel bars. In other specimens, strain distributions in 
section A–A' were roughly constant. The strain distribution in Ps27, which showed a sharp decrease in strength, 
showed lower values than other specimens. The strain distributions in the Series III specimens on the front zone 
of the slab were similar to those in the Series II specimens but showed relatively small values in the rear zone of 
the slab. 
 
Figure 6c) shows stud strain distributions at locations (1) to (6). In all Series I, II and III specimens, stud strains 
at location (2) located at an angle of 45 degrees from the column surface showed relatively high values. In Es3, 
strains in the stud bars located at an angle of 45 degrees in the rear zone of the slab did not reach the yield level. 
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3.4 Connection plate strain and estimated stress distribution 
Figure 7 shows the maximum and minimum principal stresses in the connection plate before the maximum 
strength in Ps21 (flexural yield type specimen), Ps22 (shear failure type specimen) and Es3 (eccentrically loaded 
specimen) and the corresponding distribution angles. The maximum and minimum principal stresses were 
determined on the basis of material test results after calculating the maximum and minimum strains and their 
angles from the x-, y- and z-axis strains obtained from the three-axis gauges attached at the center of the 
connection plate. In Ps21, the angle to the maximum principal stress was close to 0 degrees, while in Ps22, it 
was about 20 degrees. It can be said that the connection plate of a shear type specimen resists shear stress while 
maintaining a certain angle until the maximum strength. In Es3, the angle of each connection plate was 23 
degrees in the front zone, 103 degrees in the rear zone and 19 degrees in the size zone, indicating that the state 
of stress in the front zone of the slab is more critical than the states of stress in the other zones. 
 
The connection plate stress distributions in Ps21 and Ps22 shown in Figure 8 show indicate that in both 
specimens, when the maximum strength was reached, the upper end yielded in tension and the lower end 
yielded in compression. On the whole, the region at depths of about 2/3 from the upper end resisted forces as a 
tension member, and the region at depths of about 1/3 from the lower end resisted forces as a compression 
member. 
 
4. Evaluation of vertical strength of the joint zone 
4.1 Flexural strength 
The flexural strength Vm was examined, taking into consideration the final state of cracking and the strains in the 
slab reinforcing bars. Figure 9 shows the relationship between the calculated vertical strength Vm at the flexural 
yield strength and its measured values Ve for the flexural yield type specimens and the shear failure type 
specimens. For all flexural yield type specimens, measured values and calculated values show close agreement. 
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4.2 Shear strength 
In the case of the joint detail considered in this study, only the connection plate is connected to the CFT column. 
Consequently, the stress transfer mechanism in the joint zone becomes so complex that different load-carrying 
mechanisms occur in different regions. As shown in Figure 10a), the joint zone was largely divided into the 
45-degree region (Figure 10b)) in which the slab load is directly transferred to the CFT, and the column surface 
region (Figure 10c)) in which the load transferred to the H-section is transferred indirectly. These regions were 
further subdivided into regions with shear resistance members and regions without shear resistance members. It 
was assumed that in each region, an arch mechanism is formed when the slab reinforcement (TS) and the 
connection plate (TPL) function as horizontal tension members and the concrete performs the function of 
compression struts (CC). It was also assumed that if there is a stud bar (STT), which is a vertical tension member, 
or an H-section or a connection plate (PLT) that provides reaction force to the concrete strut in that region, then a 
truss mechanism is formed. If the slab reinforcing bars were anchored in the concrete strut with 180-degree 
hooks as shown in Figure 10c), the slab reinforcing bars were regarded as horizontal tension members. 
 
Vertical strength was calculated by this model with calculating the strength of the horizontal tension members 
from the measured strains at the maximum strength of the slab reinforcement and the connection plates of the 
shear failure type specimens and from material test results. For the eccentrically loaded specimens, strength was 
calculated in the region in front of the column and the 45-degree region, taking into consideration the torsional 
resistance of the side zones of the slab. Figure 11 shows the relationship between the calculated values and the 
measured values. Since the measure value/calculated value ratio shows values close to 1 (one), the shear 
strength of the joint zone can be calculated by using these models. Even under the influence of these shear 
forces, stresses can be transferred to the CFT by the shear strength of the diaphragm cross section. 
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5. Adaptability of conventional shear strength formula 
 
The calculation method using the load-carrying mechanism models is unwieldy to use. In this section, therefore, 
conformity with the ACI standard (ACI 421.1R-99) is evaluated. The ACI standard calculates shear strength as 
the sum of the allowable shear force for concrete and the allowable shear force for studs, so Eq. (5.1) was 
derived by adding the allowable shear force for the connection plate to the above. 
 

VVVV csts ＋＋=0  ------------------- (5.1) 
 
where 
sV: allowable shear force for connection plate 

pl
tpl

pls A
f

nV
3

=
 

cV: allowable shear force for concrete 

ccccc AfV α=
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stV: allowable shear force for stud 

tsttststst fanV ･･=  

( )ssc dccdA 22 21 ＋＋=  
cα = 0.33 (concrete cross section only) 
cα = 0.165 (stud taken into account) 

plft: allowable tensile stress for connection plate 
Apl: cross-sectional area of connection plate 
stft: allowable tensile stress for stud 
ds: effective depth of slab 

cfc: allowable compressive stress for concrete 
Ac: area of critical cross section 
stat: cross-sectional area of stud shaft 
cα: coefficient for shear stress resisted by concrete 

pln: number of connection plates in the cross section of interest 
stn: number of studs in the cross section of interest 
c1: width of column surface in the direction perpendicular to horizontal force 
c2: width of column surface in the horizontal direction 
 
Figure 12 shows the relationship between the measured value Ve for each specimen and the punching shear 
strength V0 calculated from Eq. (5.1) on the basis of material test results. For the purpose of calculation, the 
specimen was divided into regions as shown in Figure 10, and the ratio of shear force resisted by each specimen 
was taken into consideration. The studs to be taken into account were the first-row studs located in the 
45-degree direction from the column surface. The Ve/V0 ratios for Ps13, Ps24, Ps26 and Ps27, which showed 
shear failure behavior, were 1.0 or greater, indicating that they were on the safe side. As shown in the shear 
resistance mechanism model, the effect of the concrete compression strut in the joint detail is thought to be great. 
Eq. (5.1) may be used as an approximation formula for punching shear strength. 

 
6. Conclusion 
 
This study investigated the vertical load carrying mechanism of the proposed CFT column–flat plate connection 
and evaluated a strength formula. The findings of this study can be summarized as follows: 
1. The connection plate and studs contribute to shear strength, and the studs perform the function of vertical 

tension members as a truss system. 
2. For shear resistance mechanism modeling, the joint zone was divided into a 45-degree direction region and a 

column surface direction region. These regions were further divided into regions with shear resisting vertical 
members and regions without them. Calculation can be made with fairly good accuracy by regarding a region 
with a shear force resisting vertical member as a truss system and regarding a region without such a member 
as an arch system. 

3. Vertical strength can be calculated conservatively as a lower value of a punching shear strength formula (Eq. 
(1)) conforming to the ACI standard and a flexural yield strength value. 

 
ACKNOWLEDGMENT 
 
This study was funded by Grants-in-Aid for Scientific Research of JSPS. The opinions and findings do not 
necessarily represent those of the sponsor. 
 
REFERENCES  
 
Shimazaki, K. (2004). De-bonded diagonally reinforced beam for good repairability, 13th World Conference on 

Earthquake Engineering, Paper 3173. 
Satoh, H. and Shimazaki, K. (2004). Experimental research on load resistance performance of CFT column/flat 

plate connection, 13th World Conference on Earthquake Engineering, Paper 976. 
Architectural Institute of Japan (1999) AIJ Standard for Structural Calculation of Reinforced Concrete 

Structures －Based on Allowable Stress Concept－ 
ACI-ASCE Committee 421, Shear Reinforcement for Slabs、ACI 421.1R-99 



<<
  /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


