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Abstract

Following the new European standards and in order to upgrade the existing waste water
treatment plant of Achéres near Paris, a design and build contract was attributed by the owner
STAAP to a consortium included the firm Eiffage TP and the architect Luc Weizmann. The
extension plant project is partly based on a particular process of water biologic treatment
called Biostyr®, a large tank in which water is filtered by micro-balls made of polystyrene.
Due to its mechanical and durability properties, the BSI®, the UHPFRC developed by Eiffage
TP, was chosen for the designing of thin architectural structures in such an aggressive area.
Not less than 180 precast and pre-stressed thin shells were necessary to cover the whole
3500m? of the Biostyr® tank, according to the drawings of high waves imagined by the
architect. This article presents the main steps of the project: the designing of the different
structures, the suitability tests performed in a full scale mock-up to validate the casting
method and to verify the K coefficients dealing with the real fibres orientation, the concreting
and pre-stressing of the elements in the precast factory, and finally the implementation
methods of the structure on the construction site.

Résumé

Le projet de mise aux normes de la station d’épuration Seine Aval DERU, réalis¢ dans le
cadre d’un marché de conception-réalisation, et confié par le SIAAP au groupement (Eiffage
TP, OTV, Lwa et BG ingénieurs conseil), s’appuie principalement sur la technologie de
biofiltration BIOSTYR™ et sur le procédé de traitement BIOSEP®. La couverture des bassins,
d’une surface totale de 3500m?, est réalisée par la mise en place de 180 coques préfabriquées
précontraintes par post-tension en BSI®, le béton fibré & ultra hautes performances (BFUP)
développé par EIFFAGE TP. Le choix du matériau ultra performant a été retenu par
I’architecte pour sa plastique minérale et son extréme résistance, qualités permettant de
dégager une structure d’une grande finesse et a forte valeur esthétique, tout en offrant une tres
bonne résistance en milieu agressif, qualité notable puisque le ciel gazeux des BIOSTYR" est
chargé en H,S. Le présent article décrit la conception détaillée de cette structure aérienne en
BFUP constituée de 160 coques courbes en forme de vague, 20 coques plates, 80 cadres
supports ainsi que des résilles habillant les fagades.
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1. INTRODUCTION

The Seine Aval sewage treatment plant operated by SIAAP is located on the banks of the
Seine River downstream of Paris. To have it upgraded to the standards of the European
Commission’s UWW Directive, SIAAP awarded a design-and-build contract to a consortium
made up of Eiffage TP, OTV, Luc Weizmann Architecte/LWA, and BG Ingénieurs Conseils.
The upgrade is based chiefly on use of the Biostyr® biological aerated filter and Biosep®
separation technologies for biofiltration and treatment respectively. It will increase the plant’s
treatment capacity to 1,700,000 m’ per day. The roofing over the new tanks, totalling 3500 m?
(1*" phase of works) was designed to be built using ultra-high-performance fibre-reinforced
concrete (UHPFRC). The post-tensioned precast shells were made with BSI®, an UHPFRC
developed by Eiffage TP. Architect Luc Weizmann chose UHPFRC because it meets three
important criteria: high strength, allowing structural slenderness, superior durability, a
particularly important criterion given the aggressive environment (the vapour above the
Biostyr® units has high H,S concentrations); and aesthetics, achieving a hard, mineral
appearance. A second phase of works due to start at the end of 2013 comprises construction of
a further two, similar biofiltration tanks representing an additional tank area of about 7000 m?.

2. THE ARCHITECTURAL DESIGN

e Fibre reinforced concrete for water architecture

The aim in terms of landscape and architectural integration of the new wastewater-
treatment plant was to present an entirely new image of the contemporary structures serving
the environment. With this in mind, a creative approach was adopted for the design of the
biofilter units and was pursued jointly by architects and engineers right from the earliest
design stage. This made it possible to draw every advantage from UHPFRC in a technically
and architecturally innovative application.

Photos 1: General view of the tank roofing project

e Tank roofing : thin shells reflecting the dynamics of air and water
The roofing over the tanks took full account of the specifications imposed by conditions
related to the treatment process:
- roofing to shade the tanks in order to prevent algal growth at the surface of the water,
- high throughput of natural ventilation above the water surface,
- need for as broad as possible a view of each tank to facilitate operator inspection.
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Several roofing methods were studied. After analysis from all the angles of technical,
economic, and architectural criteria, this approach led to selection of a solution using
UHPFRC, a material that is extremely well suited to this type of structure and the particular
conditions in which it is used. The tank roofing project (see Photos 1) involved creating a
series of identical curved shells, each covering a separate tank: the thin shells rest simply on
concrete walls separating the tanks; they are flush with the top of the walls on the southern
side and sweep upwards towards the north to allow air from the process to circulate naturally
while preventing any penetration of direct sunlight; they are arranged to an optimum module
width of 1.80 m and are stiffened by longitudinal ribs. Their curvature allows rainwater to run
off naturally into the tanks, passing through weepholes. Operators can walk on the bottom
part which, in addition, has been given a non-slip texture by the mould.

The succession of identical units gives the roof a sculptural effect and at the same time,
when viewed from the side, the dynamic effect they create evokes the slow and permanent
movement of water through the tanks.

e Facades : diaphanous side screens

The facade elements consist of UHPFRC screens forming a diaphanous enclosure standing
on the plain-concrete perimeter walls of the tanks. By closing the area at the sides of the
waveform roof shells, they prevent falls from the access ways and, like oriental mashrabiya
screens, they filter out direct sunlight that would otherwise strike the water surface.

The alternation of shadow beneath the shells and the brightness above, together with the
play of shade and sparkling reflections off the water, produces a startling effect of movement
which suggests the inner workings of the filtration plant.

3. DESCRIPTION OF THE PRECAST UNITS

The tank roofing consists of a total of 260 precast units: 160 curved waveform shells,
20 flat shells, and 80 structural frames supporting the curved shells. The plan-view
dimensions of the curved shells are 11.83m x 1.8m, and their longitudinal profile is a wave
form with an amplitude of 2.81 m. Structurally, their static design is that of statically
determinate beams with a span of 10.63 m. In their typical cross-section (see Fig. 1) each shell
consists of a thin (50mm-thick) flange and a central rib with a downstand of 200 mm, which
represents a structural slenderness of 1:42 and an equivalent depth of 81 mm.
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Figure 1: Cross-section of curved shell

The inherent strength of UHPFRC, and particularly its ductility under tensile force due to
the steel fibres it contains, means that no passive reinforcement is used. Moreover, each unit

51



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

is prestressed longitudinally with a DSI 3T15S system comprising 3 greased and sheathed
monostrand tendons which follows the curve of the shell. The both ends of the shells, where
the prestress is introduced and distributed, called for very careful study. The design of this
area is particularly complex since that is also the location of the end cantilever transmitting
the load of the shells to their bearings (see Fig. 2), and therefore subject to support reactions.

Figure 2: End block of curved shells
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Figure 3 : Cross-section of flat shell

The ‘top’ end of each curved shell is supported by a UHPFRC portal frame. These
80 precast units contain no reinforcement, neither passive nor prestressed. The vertical
members of the frames are 2.8m high, with a cross-section measuring 120x180 mm.

The 20 flat shells (slabs) are to the same plan dimensions as the curved shells and share the
same static design. However, they must withstand higher service loads than the curved shells
for they are trafficked by maintenance staff and machines. Their cross-section is that of a
double-ribbed slab with a total depth of 370 mm and a 50 mm-thick flange (see Fig. 3), which
represents an equivalent depth of 119 mm. Each rib is prestressed with the same DSI 3T15S
system of greased and sheathed monostrands.

In addition to the elements already described, 70 white BSI® sidescreen elements were
manufactured to wall in the Biostyr™ building (see Photo 2). They consist of two beams with
vertical members between. Three elements are joined together to make a screen having the
length of the shell elements (10.63 m). The upper beams, which carry the horizontal forces
exerted on the vertical screen members, are connected by steel assemblies designed to
transmit the flexural moments induced by horizontal actions, and the assembly of three units
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is secured at each end by the frames supporting the top ends of the curved shells. The lower
beam rests directly on the perimeter wall of the tanks. To simplify precasting and transport the
sidescreens were divided into three panels. All three types were cast from a single mould.

Photo 2: Layout of screen units

4. BSI® CONCRETE

BSI® is an UHPFRC developed and patented by the Eiffage TP group. Previous projects
built with BSI® include the two pioneering Bourg-lés-Valence bridges [4], the canopy over
the Millau Viaduct toll gates [5], and the Pinel and Sarcelles road bridges [6]. The main
characteristics of the BSI® mix used for this application are as follows:

Ingredients of BSI® (for Im’ ) Characteristics of the BSI® mix
Premix (*): 2296 kg Density p | 2.75tm’
Superplasticizer 39.6 kg Characteristic 28-day

fog | 165 MPa

compressive strength

Water 185 kg —
Characteristic 28-day
Steel fibres tensile strength of concrete | f,5 | 8.8 MPa
Ly=20mm 195 kg cimentitious matrix
Or=0.3mm —
Characteristic 28-day
The steel fibres are straight and made from tensile strength of fibre- Gbi2s | 8.04 MPa
very high tensile strength steel reinforced concrete

Mean Young’s modulus at
28 days

Autogenous shrinkage
strain at infinite time

Eizg 57 GPa

€rew | 350 um/m

Drying shrinkage strain at

infinite time €rdo | 150 pm/m

* The premix is a combination of all the dry Basic creep and drying
ingredients (cement, silica fume, sand, coarse creep (loading time t=48h) K 1.00
aggregate).
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The diagram in Figure 4 shows
the design constitutive law for the
UHPFRC, and how it takes account
of tensile strength. It can be seen that
post-cracking behaviour (after the
tensile elastic phase) is expressed not
as strain but as widening of the
crack.
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Figure 4: Constitutive law of BSI®

5. CONSTRUCTION-DESIGN STUDIES

All the verifications of the units are based on the 2002 interim French recommendations for
UHPFRC published by an AFGC-SETRA work group [1]. In the case of the shells, since the
structure is prestressed only longitudinally, different verification principles apply, depending
on whether transverse or longitudinal behaviour is addressed.

The verifications for longitudinal behaviour are based on the French “BPEL” code [2]
(limit state design of prestressed concrete structures), considering class II for limit stresses of
the materials. Normal tensile stresses at SLS are thus limited to the tensile strength of the

matrix (see Table 1).

Table 1: Prestressed elements — SLS normal stresses limited

Interim phases e Compressive stress

e Tensile stress

Rare SLS e Compressive stress

e Tensile stress

Omax [Mpa] = 32.17 < 81

Omin [Mpa] = -4.98 > -7 Top face
Omax IMpa] = 25.61 < 99

Gmin [Mpa] = -6.19 >-8.8 Bottom face

The ultimate resistance bending moment (see Fig. 5) is calculated using the characteristic
constitutive law of the cracked concrete, with a partial safety factor y,r= 1.3 for tensile stress.

Mpesistant [KN*m] / Crack width [0.1 mm]
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Figure 5: Resistant moment of the typical section of a shell versus crack width
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Transversally, since forces are taken solely by the fibre-reinforced concrete, the
verifications refer to Class IV of French UHPFRC recommendations [1], which means the
tensile behaviour of the concrete can be taken into account even if there is no active or passive
reinforcing steel.

A feature of the curved shells is that they do not bear on their ribs. At each end they have
an unprestressed cantilevered bearing section where the flange is simply thickened. This
design, which is unusual in that there is no reinforcement at all in such a critical zone, was
necessary because of the very limited freeboard of the tank walls and the difficulty in shaping
them to house the ribs. It was the strength contribution of the steel fibres which made this
cantilevered bearing design possible. Verification of the cantilever included finite-element
modelling of the end block. Moreover, the design was validated by laboratory tests on
specimens sampled from a prototype shell as part of the suitability testing procedure.

The absence of any reinforcement in the area of introduction of prestress was validated by
testing: laboratory tests on a BSI® anchor block demonstrated a safety factor of 3 for failure of
the block.

6. SUITABILITY TESTING

Application of French AFGC-SETRA recommendations [1] [3], means a number of
preliminary tests must be carried out to check that the materials and equipment used under
actual site conditions are consistent with the design assumptions. Consequently a
representative sample of the actual structural element was built (see Photo 3) to validate
concreting methods and equipment and to measure K factors representing the distribution and
orientation of fibres in the structure.

Photo 3: Trial element after test prism sampling
Prisms sawn from the trial specimen served to verify the performance of the concrete in

two characteristic zones (see Photo 3 and Fig.6). The principles for prism sampling are
presented below.
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Figure 6: Representative model - sampling positions

Table 2: K factor values

. . . . Default values
Typical section | Bearing cantilever AFGC
Global effects K=1.20 K=1.35 1.25
Local effects K=1.65 K=1.55 1.75

The K factor values determined by flexural strength testing on notched prisms (6 tests for
each zone) are given in table 2. In comparison, the default values in the AFGC-SETRA
recommendations are K = 1.25 for global effects and K = 1.75 for local effects.

7. PRECASTING OF BSI® UNITS

The architect’s desire to have a high-quality finish to both the top and bottom surfaces of
the flange, the curvature of the elements, and the fact that BSI” is a self-compacting concrete
meant horizontal casting was not an option for the curved shells. The units were therefore cast
vertically, on edge. Given the large number of times the mould was to be used, plus the
geometrical accuracy required, a steel mould was built.

The concrete was placed without vibration and was not heat treated. The mould was
removed as soon as the cylinder compressive strength reached 35 MPa, i.e. after about twenty
hours in cold weather. With temperatures of 20°C or more, the strength reached 60 MPa after
20 hours, so a daily casting cycle was possible.
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Photo 4: Handling after form removal Photo 5: Storage before prestressing

The strength of the BSI® at the time of mould removing was sufficient for shells to be
handled and moved to the storage yard (see Photo 4). The shells were prestressed in the
casting yard, in the vertical position in the case of curved units (see Photo5). The
compressive strength required for prestressing was 130 MPa.

Photo 6: Flat shell with textured top face ~ Photo 7: Removing a screen unit from the mould

The flat shells (see Photo 6) were cast horizontally, but upside-down since the top surface
is to be trafficked and is therefore textured. Using a turning lifting beam, they were turned
over and removed from the mould once the concrete compressive strength had reached
50 MPa. The screen panels of the Biostyr® building walls were cast in two identical
polyurethane moulds (see Photo 7) cast from the same reverse mould. The panels were
produced by placing stop-ends at predetermined points in the polyurethane moulds (see
Photo 7). The moulds could be removed as soon as the compressive strength reached 75 MPa.

8. ERECTION OF PRECAST UNITS

The curved shells were carried to the construction site by truck. There a cradle turned them
into the horizontal position and a crane with a special lifting beam (see Photo 8) lifted them
into place on the building.
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Photo 8: Erection by crane Photo 9: BSI”® shells over Biostyr  tanks

The flat shells were transported face-up. The supporting frames and screen units were also
transported in the horizontal position and turned to the vertical by means of a lifting sling
placed around their top beams.

9. CONCLUSION

The roofing-over of Biostyr” tanks with precast BSI® units is another pioneering
development demonstrating that UHPFRC provides new solutions combining lightness,
durability, and quality aspect.

REFERENCES

[1] Bétons fibrés a ultra-hautes performances, Recommandations Provisoires, AFGC-
SETRA, January, 2002.

[2] BPEL 91 révisé¢ 99, Régles techniques de conception et de calcul des ouvrages et
constructions en béton précontraint suivante la méthode des états limites, Fasc. 62 (Titre
premier, section 2 du CCTQG), avril 1999.

[3] Simon A., in ‘Designing and building with UHPFRC - State of the art and
development’, F. Toutlemonde & J. Resplendino eds, ISTE & Wiley, pp.723-741, 2011.

[4] Hajar Z., Simon A., Lecointre D., Petitjean J. ‘Construction of the first road bridges made
of UHPC”’, 3" International Symposium on HPC, Orlando, 2003.

[5] Thibaux T., Hajar Z, Simon A. ‘Thin shell structure over the Millau Viaduc tolls gates’,
Symposium FIB, Neaples, 2006.

[6] Thibaux T. ‘UHPFRC Prestressed beams as an alternative to composite steel-concrete
decks — The example of Pinel bridge’, Symposium FIB, Amesterdam 2008.

58




<<
  /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


