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Abstract 

Concrete bridge deck deterioration is a leading cause for structurally deficient rating of 
bridges in the United States. To overcome this challenge, an innovative UHPC-NC composite 
deck panel with UHPC serving effectively as an overlay over normal concrete (NC) is 
proposed. The combination of UHPC and NC makes the proposed composite panel a durable 
and cost effective bridge deck solution. The influence of concrete strength and interface 
roughness on structural performance of the proposed composite bridge panel was investigated 
using a total of 60 slant shear tests and three flexural tests. The slant shear test results 
demonstrated that the bond strength of all five different interface textures was adequate, 
which was later confirmed by the flexural tests. Simple analytical models were developed to 
accurately predict the observed experimental behavior. 

 
Résumé 

L’endommagement des tabliers est une des causes majeures de déficience structurelle des 
ponts aux Etats-Unis. Pour régler ce problème, un panneau composite innovant BFUP/béton 
est proposé, dans lequel le BFUP sert de couche supérieure. La combinaison de BFUP et de 
béton standard fait du panneau composite proposé une solution de couverture de pont à la fois 
durable et économique. L’influence de la résistance du béton et de la rugosité de l’interface 
sur les performances du panneau a été estimée à l’aide de 60 essais de cisaillement et de trois 
essais de flexion. Les essais de cisaillement ont démontré que l’adhérence de chacun des cinq 
types de surface testés était suffisante, ce qui a ensuite été confirmé par les essais de flexion. 
Des modèles analytiques simples ont également été développés afin d’approcher avec 
précision le comportement expérimental mis en évidence. 
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1. INTRODUCTION 
The combination of aging infrastructure, increasing number of structurally deficient or 

obsolete bridges, and continuous increase in traffic volume in the US demands rapid 
improvements to the nation’s bridge infrastructure with an emphasis on increasing bridge 
longevity. Currently, bridge deck deterioration is known to be a leading cause for poor rating 
of bridges in the U.S. Cracking of concrete, damage due to freeze/thaw cycles and corrosion 
of deck reinforcement due to penetration of chlorides from deicing salts are primary sources 
of deck deterioration and increased bridge maintenance costs. According to the Federal 
Highway Administration (FHWA), nearly $200-$300 billion dollars is needed to rehabilitate 
or replace all structurally deficient bridges in the nation [1]. Hence, Federal, State and 
municipal bridge engineers are seeking alternative ways to build better bridges, reduce travel 
times, and improve repair techniques, thereby reducing maintenance costs and increase bridge 
longevity. Additionally, owners are challenged with replacing critical bridge components, 
particularly bridge decks, during limited or overnight road closure periods. Consequently, 
there is an impending need to develop technologies, which are not only economical and 
durable, but can also be safely and rapidly implemented in practice. 

 
Ultra High Performance Concrete (UHPC) is a self-leveling high strength concrete material 

with high durability [2] and dependable tensile strength [3] properties when compared to 
normal strength concrete (NC) used in today’s bridge construction. The unique combination 
of desirable durability properties and tensile strength of UHPC makes this an ideal material 
for minimizing deck cracking and associated bridge deterioration. Consequently, UHPC has 
gained significant momentum in terms of its utilization in bridge applications among several 
Department of Transportations (DOTs) and the Federal Highway Administration (FHWA).  

A recently completed project entitled “Full depth UHPC precast waffle deck panels for 
bridge applications,” executed as part of Highways for LIFE program, confirmed the 
significant benefits of UHPC deck systems in terms of excellent structural performance and 
ease of construction [4]. However, the initial capital cost of the UHPC structures is 
significantly higher than the normal strength concrete, which may hinder the wider usage of 
UHPC waffle decks in bridges.  

 
Realizing that the deck deterioration occurs due to formation of crack as well as 

penetration of deicing chemicals placed on the top surface, a composite bridge deck concept 
was motivated by overlaying a thin UHPC layer over a NC slab. This system not only 
provides a cost-effective solution by reducing the amount of UHPC by up to 50% in 
comparison to the waffle deck system, but it also yields a highly durable alternative to the 
traditional concrete deck system with high maintenance costs. However, a performance 
characterization of the composite deck system is essential to make this concept a reality for 
field applications. As illustrated in previous successful rehabilitation projects [5], the behavior 
connection interface plays a significant role on the overall structural and durability 
performance of the UHPC-NC composite deck system. Consequently, an experimental study 
was conducted at Iowa State University to understand the influence of several parameters such 
as normal concrete strength, interface roughness and curing condition on the interface shear-
friction or bond behavior. The results and observations from this study are presented below.  
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2. EXPERIMENTAL PROGRAM 
An experimental program with two phases of testing was executed. The goal of phase-1 

testing was to estimate the bond strength between UHPC and NC for different interface 
textures and identify the most suitable interface for the UHPC-NC composite deck with due 
consideration to constructability and strength. The ASTM C 882 slant shear test [6] (Figure 
1a) was used for this purpose. In Phase-2 testing, three point flexural tests were conducted on 
small segments of bridge decks to evaluate the performance of the composite section under 
combined flexural and shear loading. In both phases, the tests were intended to examine the 
performance of the connection interfaces under the maximum stresses expected for bridge 
decks using different load combinations. 

2.1 Phase-1 testing: Slant shear tests 
Based on a previous experimental study on the bond behavior of composite specimens 

incorporating UHPC [7] and the slant shear test concept [8], all interface tests in Phase-1 were 
completed using prismatic members as shown in Figure 1a. A test matrix consisting of five 
different textures and three concrete strengths was used to examine the feasibility and effects 
of different interface textures, concrete strength, casting sequence, and curing condition (fully 
cured vs. partially cured vs. wet conditions) on the shear friction behavior of the composite 
deck interface. To ensure easy constructability, mechanical connections such as shear studs 
across the UHPC and NC interface were not considered for experimental evaluation. The 
details of the test matrix are summarized in Table 1. 

 
Each UHPC-NC composite specimen was 114 mm by 150 mm in cross-section, 600 mm 

long, and consisted of an inclined joint with different interface textures at the mid-height of 
the specimen. Based on the preliminary calculations and previous research, an inclination 
angle of 53.1 degrees to the horizontal axis was chosen to ensure [9] sliding along the 
interface. The joint interface surface was prepared using five different form-liners with 
varying roughness as shown in Figure 1b, which are typically used in the precast industry 
primarily for achieving architectural details. The use of form-liners ensured consistent 
interface roughness between units. The roughness of different form-liner patterns was chosen 
to replicate the different surface conditions expected during field applications. The degree of 
roughness in each case was established based on the macro texture depth, which varied from 2 
mm to 6.5 mm for textures used in this study. In addition, the study investigated the influence 
of concrete strengths using 34 MPa, 52 MPa and 69 MPa mix designs.  

The composite specimens were cast using standard flexural beam molds with appropriate 
texture and concrete mix. Depending upon the casting sequence and curing conditions, the 
interface texture was first created on either UHPC or normal concrete half-sections. For 
specimens with wet UHPC, the normal concrete with specified concrete strength was poured 
in the mold with the form-liner and the half-section was then cured for 28 days under ambient 
conditions. After the curing process, the normal concrete half sections were placed back into 
molds with the slant side up and were filled with UHPC. The final composite sections were 
cured under ambient conditions until the day of testing.  
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Figure 1 Test setup and textures used for slant shear tests 

Table 1: Summary of completed UHPC-NC interface tests  

Test type Texture 
(# of specimens) Casting sequence Target NC 

Strength 

Measured 
NC 

Strength

UHPCw-NC5 5 textures (TR 1 to TR 5)
(3 per texture) 

Wet UHPC  
over cured NC 34 MPa 36.4 MPa

UHPCw-NC7 5 textures  
(3 per texture) 

Wet UHPC  
over cured NC 52 MPa 52.2 MPa

UHPCw-NC10 5 textures   
(3 per texture) 

Wet UHPC  
over cured NC 69 MPa 44.8 MPa

UHPCh-NC5 5 textures   
(3 per texture) 

Wet NC  
on heat treated UHPC 34 MPa 33 MPa 

w –wet UHPC; h-heat treated UHPC 
 
The composite specimens were subjected to uniaxial compression at the ends using a 

universal testing machine (see Figure 1a), subjecting the interface to shear stresses along the 
inclined joint interface. Several instruments, including displacement transducers and rotation 
meters, were used in the interface region to adequately characterize the performance, and 
closely monitor the movement along the inclined shear interface. Based on the observations 
from the initial tests, in specimens with deeper texture and lower concrete strength, the normal 
concrete section was strengthened using FRP wrap (see Figure 2a) to prevent compression 
splitting failure. All samples were tested to failure at the interface or through splitting of the 
normal concrete (NC) (see Figure 2b).  
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Figure 2: Observed damage to composite specimens and experimental bond strength variation 

A total of 60 slant UHPC and NC interface specimens were tested to failure. The 
specimens were predominantly failed with sliding occurring along the interface. However, in 
a few specimens with deeper textures, even after the FRP retrofit, the splitting of the NC took 
place prior to sliding interface failure. The interface shear strength was calculated for all the 
specimens by dividing the maximum load along the inclined plane at failure by the contact 
area. This method gives a minimum value for the interface shear strength for the specimens 
failed in splitting of normal concrete and an exact value for those specimens failed along the 
interface. A comparison of the average interface shear capacity for each surface roughness 
and concrete strengths is presented in Figure 2c and Figure 2d, respectively. The bond 
strength generally increased with the increase of texture roughness and concrete strength. The 
casting sequence, however, did not significantly influence the bond strength. It was found that 
the bond strength developed for all textures would be adequate for applications in bridge 
decks as long the effects of differential shrinkage can be tolerated. 
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2.2 Phase-2 testing: Testing of UHPC-NC Composite Decks  
Following the investigation of bond behavior using the slant shear tests on the composite 

test units, four UHPC-NC composite deck specimens with a texture depth varying from 2 mm 
to 6 mm were tested under combined flexural and shear loading. The textures along the 
interface in the test specimens were created using TR1, TR3 and TR4 form-liners as well as a 
hand broom finish on top of a NC surface. In each specimen, the dimensions of the NC 
portion were 2.74 m (length) x 0.81 m (width) x 203 mm (thickness), which represented a 
portion of the standard Iowa Department of Transportation (Iowa DOT) bridge deck [10]. All 
the specimens were constructed using concrete with a specified strength of 28 MPa. The 
measured compressive strengths of NC and UHPC at 28 days after casting were found to be 
32 MPa and 107 MPa, respectively. The reinforcement in the NC portion was designed 
according to the AASHTO standards [11] and represented the reinforcement as included in 
current Iowa DOT bridge decks. The details and layout of the reinforcement is shown in 
Figure 3a. Consistent with the Iowa DOT standards, a 38-mm thickness was chosen for the 
overlay, which was wet UHPC and was placed on the rough surface of NC after 28day curing.  

 

 
Figure 3 Testing of UHPC-NC composite deck specimens 
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A three-point bending configuration as shown in Figure 3a was used to perform the all of 
the load tests. The specimens were simply supported on rollers at a distance of 1.83 m apart. 
The load was applied at the center of the specimen with a hydraulic actuator. A 25 cm by 
50 cm steel plate was used to distribute the load, which is in accordance with the AASHTO 
design guidelines to represent a standard truck wheel contact area. The measured force-
displacement responses of the three specimens are shown in Figure 3b and the eventual 
damaged states of two specimens are shown in Figure 3c. 

 
At the service-level loading of 95 kN, a few hairline cracks formed directly under the load. 

All specimens ultimately failed with the initiation of shear failure in the normal concrete 
portion of the composite deck at a load in the range of 320 to 347 kN, which is nearly 4.5 - 4.9 
times the design service-level wheel load. The slip along the UHPC-NC interface was 
monitored using a 3D state-of-the-art optotrak system and no slip was observed at the 
interface until the initiation of the shear failure in the specimens. From the Figure 3b, it is 
clear that all three interfaces would be adequate for composite action. The broom finish 
specimen did not experience any significant ductility compared to other two specimens. Once 
the shear capacity of the composite deck was reached, delamination of the UHPC overlay was 
observed, which was appeared to be triggered by the shear cracking in the normal concrete. 
The shear crack in the normal concrete didn’t penetrate through the UHPC overlay. Instead, 
the crack propagated horizontally along the interface, causing delamination. 

 
In the other two specimens, due to higher interface capacity resulted from deeper texture, 

the delamination due to shear cracking in normal concrete was triggered at larger deformation 
compared to the broom finish specimen. This resulted in wider shear cracks (see Figure 3c), 
larger shear deformations and yielding of the reinforcement leading higher displacement 
capacity at failure. 

2.3 Analytical Modeling 
The moment-curvature response of the composite slab section was calculated by modeling 

the section using a zero length fiber-based beam-column element in SeismoStruct software 
[12]. The beam cross-section is discretized into a series of fibers in both directions. The stress-
strain behavior of fibers was represented using appropriate uniaxial material models available 
in the analysis software. The longitudinal steel, normal concrete and UHPC were modeled 
respectively using stl_bl, con_ma and con_tl material models [12]. Tension behavior of the 
normal concrete is modeled using softening model with a peak tensile capacity of 2.1 MPa. 

 
The comparison of experimental and analytical force-displacement response for two 

specimens is shown in Figure 4. From Figure 4, it is clear that the analytical model captured 
the observed force-displacement response and initial stiffness of the composite system 
accurately. The predicted ultimate moment capacity of the composite system was within 2% 
of the measured value. 
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Figure 4: Comparison of experimental and analytical force-displacement responses 

for two composite specimens 

 

3. CONCLUSIONS 
An economical and durable solution for rehabilitation and replacement of deteriorating 

bridge decks is proposed using a composite UHPC-NC deck system. Two phases of 
experimental testing, focusing on the interface behavior under combined shear-compression, 
shear-flexure loading was completed. The influence of design parameters such as interface 
texture, concrete strength and casting sequence on the composite action was evaluated.  Based 
on the observations from the experimental testing and analytical modeling, the following 
conclusions are drawn: 

1) Based on the slant-shear tests, a minimum roughness of 2 mm was sufficient to 
develop adequate bond strength between UHPC and NC interface under combined 
shear and compression loading. 

2) The bond strength between UHPC and NC increases with the increase in interface 
roughness and concrete strength. The casting sequence did not have any significant 
influence on the bond strength. 

3) Based on the flexural tests on composite slabs, it is clear that UHPC can be used as a 
durable overlay in bridge decks with a 2 mm minimum roughness for the UHPC and 
NC interface. 

4) The composite section behavior can be accurately calculated using analytical models 
with fiber-based beam elements. 



RILEM-fib-AFGC Int. Symposium on Ultra-High Performance Fibre-Reinforced Concrete, 
UHPFRC 2013 – October 1-3, 2013, Marseille, France 

225 

ACKNOWLEDGEMENTS 
The authors would like to thank Iowa DOT for sponsoring the research presented 

summarized in this paper. In addition, the authors are indebted to Vic Perry of Lafarge North 
America for providing UHPC material. The assistance provided by Doug Wood, Structural 
Lab Manager at Iowa State University and Owen Steffens in completing the tests is greatly 
appreciated.  

 

REFERENCES 
[1] http://t4america.org/resources/bridges/ accessed on 26th Feb, 2013 
[2] Graybeal, B. 2006a. Material Property Characterization of Ultra-High Performance Concrete, 

Federal Highway Administration, Report No. FHWA-HRT-06-103, August 2006. 186 pp. 
[3] Sritharan, S., Bristow, B., and V. Perry. 2003. Characterizing an Ultra-High Performance Material 

for Bridge Applications under Extreme Loads. Proceedings of the 3rd International Symposium 
on High Performance Concrete, Orlando, Florida. 

[4] S. Aaleti, S. Sritharan, D. Bierwagen and Terry J. Wipf: "Structural behavior of waffle bridge 
deck panels and connections of precast Ultra-High-Performance Concrete: Experimental 
Evaluation," Transportation Research Record: Journal of the Transportation Research Board, No. 
2251, Transportation Research Board of the National Academies, Washington, D.C., 2011, pp 82-
92. 

[5] SAMARIS D22. 2005. Full scale application of UHPFRC for the rehabilitation of bridges –from 
the lab to the field. in European project 5th FWP / SAMARIS – Sustainable and Advanced 
MAterials for Road Infrastructures – WP 14: HPFRCC, http://samaris.zag.si/. 

[6] ASTM Standard C 882-05e1, Standard Test Method for Bond Strength of Epoxy-Resin Systems 
Used With Concrete By Slant Shear, ASTM International, Editor. 2005: West Conshohocken, PA. 

[7] Harris, K., D., Sarkar, J., and Ahlborn, T.: Interface Bond Characterization of Ultra-High 
Performance Concrete Overlays. 90th Annual TRB Meeting, Washington D.C, January 2011. 

[8] Wall, J.S. and N.G. Shrive, Factors Affecting Bond Between New And Old Concrete. ACI 
Materials Journal, p. 117-125, 1988. 

[9] Zilch, K.; Reinecke, R.: Capacity of Shear Joints between High-Strength Precast Elements and 
Normal-Strength Cast-In-Place Decks. International Symposium on High Performance Concrete”, 
the Economical Solution for Durable Bridges and Transportation Structures, PCI / FHWA / FIB, 
Precast/Prestressed Concrete Institute, U.S.A., 2000. 

[10] Iowa bridge design manual, http://www.iowadot.gov/bridge/manuallrfd.htm accessed on Feb, 
2013 

[11] American Association of State Highway and Transportation Officials (AASHTO). 2010. 
AASHTO LRFD Bridge Design Specifications, 6th edition. 

[12] SeismoSoft [2007] SeismoStruct: A computer program for static and dynamic nonlinear analysis 
of framed structures (online), available from URL: http://www.seismosoft.com. 

 



RILEM-fib-AFGC Int. Symposium on Ultra-High Performance Fibre-Reinforced Concrete, 
UHPFRC 2013 – October 1-3, 2013, Marseille, France 

226 

 



<<
  /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


