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Abstract

One of the major concerns in designing of prestressed beams in ultra-high performance fiber- reinforced concrete
(UHPFRC) is improvement of their ductility fracture due to the nature of the materials used in their manufacture.
This can induce plastic behaviours which it is necessary to take into account by designing of such structures,
especially when they are of large spans. In the present work, it is proposed an analytical model in large
deformation of a rigid plastic prestressed UHPFRC beam embedded at one end and having at other end rolled
support. She is approached by a local uniform load and external moments to supports. The proposed non-linear
model can find exact analytical solutions for the determination of the local arrows and the associated charge by
the technique of Lagrange multiplier which allows finding the stationary points of differentiable function of one
or several variables under constraints. The results of this work can be useful in designing and calculation of long
span prestressed structures with plastic rigid behavior.
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1. Introduction

Ultra-High Performance Fiber Reinforced Concrete (UHPFRC) is a new material which the mechanical
characteristics are far superior to those of traditional concrete. Its resistance to compression is 6 times higher
than concrete while resistance tensile strength is approximately 4 times higher than traditional concrete. The first
application of the UHPFRC to the prestressed beams was made at the end of the 1990s on elements of
conventional form with sizes considerably smaller than reinforced concrete elements, in order to replace the
corroded steel beams in the aggressive environment of Cattenom and Civaux nuclear cooling towers in France
(Resplendino, 2004; Acker and Behloul, 2004). A few bridges have been built so far, mainly in France (Thibaux
and Tanner, 2002; Resplendino and Bouteille, 2006), United States (Park et al., 2003; Graybeal and Hartmann,
2005; Naaman and Chandrangsu, 2004), Canada and Australia (Cavill and Chirgwin, 2003).and Italy (Meda and
Rosati, 2003). Number of studies have been carried out to characterize the behaviour of this material under
preload (AFGC, 2002; Curbach et al., 2008; Pansuk et al., 2008) for prestressed beam sizing. As known the
preload is used to cross large spans. However due to the nature of the materials involved in their manufacture the
UHPFRC can induce plastic behaviours which is obvious for taking into account for long span prestressed beam
designing. Data concerning the problems in large deformation of the prestressed high performance concretes are
rare in the technical literature. Some models of deformability of the UHPFRC prestressed by fiber reinforced
polymers (FRP) have been proposed by (Abdelrahman et al., 1997; Naaman et al., 1995; Dohan et al., 1996;
Mulfti et al., 1996). However one of the main concerns in the designing of UHPFRC beams prestressed by fiber
reinforcements is the lack of ductility due to their linear elastic behaviour up to failure. Ductility index cannot be
used effectively for elements only using FRP fibers because FRP reinforcements are not plastic properties.
Ductility is required to support large inelastic deformations before fracture.

Despite the interesting features that have the UHPFRC, the application of this material for new structures
remains limited. This is because considerable cost of the material. The structural solutions adapted to its specific
characteristics are still partially to develop. Classic reinforced concrete designing methods don't apply
necessarily.

The aim of this work is to propose a nonlinear analytical model in large deformation for prestressed rigid plastic
beam in ultra-high performance fiber reinforced concrete subjected to a local distributed load with external
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moments to supports.
2. Materials and Method

The purpose of the present study is a prestressed beam in UHPFRC, rectangular section, embedded at one end
and having fixed rolled support at the other end. It is subject to a local charge evenly distributed on different
sections with bending external moments to supports (Figure 1). The beam undergoes a preload by a longitudinal
force n,.
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Figure 1. Prestressed beam

Because the UHPFRC has a ductile behaviour plasticity criteria are from (Chen et al., 2007; Jirasek and Bazant,
2002).

The rigid plastic model assumes that the plastic strains are more important than the elastic strains that could be
overlooked. However given that strains are functions of the displacements the need for taking account of the
large displacements in plastic rigid systems is obvious. In these conditions the beam equilibrium equations in
large deformations will have following expressions:

d’m d*w dn
—+Mn+n)— +p=0, — =0 1
dx2 ( — 1)dxz p > dx > ()
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x—f'w—m' _ pl MmN M
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In this work the following notations are adopted:

N and m - respectively the inner normal force and the bending moment

P -uniformly distributed transverse load,

W -arrow,

x -longitudinal coordinated (the origin of the coordinates is left support),

2 h - height of the cross section,

21 -span of the beam,

o - flow limit of the material

The line on the symbols indicates values with units.

When N; is given, N follows from the action of P corresponding to the arrows.
The load is applied on the segment /;< x < l,, [; and /> being the segment boundaries.

The deformation can be divided into two stages: in 'small' and 'big' arrows. For the 'small' arrows (equal to zero)
there occurs plastic sections on span x=x; as well as the right support.
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On section x=x, the moment is:
m=1-nj, (2)
At the built-in, we have:

m= | 1- n? | Foc , o< is the value of the external moments to support (the signs "-" and "+" correspond to the
positive and negative values).

The speed variation of curvature k is zero:

k=-= =0, (3)

Where W={?} “x ,with x > x, ,
2

Wy - Arrow value for x = x, .
3. Results and Discussion

From the equilibrium equations (1) we have expression of m for each segment:

2 2 2 _
m=(—ply + 2 +pl, — 22— ) xF e, (0<x <1y @)
2 2 _n2 _ 2
m=-224 (=Blypl, - ) xFu—EL, (1, <x<1y) )
2 2 2 2 2
m= (-2 B2 P x4 22 Pl (1, < x < 2). 6)
2 4 4 2 2
am
Where as o =0 forx =x, ,we get:
L BB 1
Xp=lp - 7+ - 20 (7
Considering that m = 1 —n? when x = x, we get:
IR S G 1
x2l2—4+4—2p ®)

Considering that m = 1 —n? when x = x,, we get :

[(1—n{)<lz—%+§+2>¢2u +D
p= Z 2 . )
=T

For p values greater than expression (9) in vicinity of X = x, it forms a plastic zone x; < x < x; followed by
a second stage of beam deformation but w # 0, n = const.# 0. Taking into account the preload in
traction-compression, the longitudinal force is equal ton + ny, with n ¥ n, <1, |ny| < L

In the plastic zone x; < x < x3, the condition of plasticity is:

m=1-(nFn)? (10)
as m = const., am_ 0.
dx

From (1), it follows the value of arrows in this area:

(x _x2)29 (11)

W= wy- —2
0" 2(nFny)

and the arrow speeds will be:

= 1A, p ‘ . —_ 2 p . —_ v
W= Wo- (2(11?111)) (x = x2) +(n¥n1) (c—xz) %7 .

(12)

The zones 0 < x < x; and x3; < x < 2 are rigid areas. In these areas arrows have as expressions:
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X . 2—x
W= wytm, WS Wy (13)
where w; and w; are arrows for x = x;,x = x, and x = x5 .
Arrow speeds in these areas are equal to:
. (w)® . ZN
w={x—1} forOSxle,w:{zi}-(Z—x) for x3<x<2 . (14)
1 —A3

When x = x; and x = x5 it occur very small failures [W,], [Wy,], [W] which must satisfy two conditions
forx = xy :

[Wx] + Xy [Wxx] =0, [W] + Xy [Wx] =0, (15)
It is the same for x = x5, by swapping index "1" to "3".

According to (11), (13), (4) failures [W, ], [w,, Jwill have the following expressions for x = x; :

il = = (2} G — ) s = (B)) el =~ (16)

n¥nq n¥nq n¥n;

whereas in general case that x, is mobile.
Considering the first condition of (15) and taking into account (16), we obtain following equation:

Py, — P () Py
- {n¥n1} (xl xz) + n¥nq X2 (xl) n¥nq *1 0’ (17)
P_. — ="
T {n¥n1 (xz xl)} {x1}' (18)
Taking into account the initial condition w;=0 for x;=x,, integration of this expression gives:
wi= 2t (o — 1), (19)
Similarly for x = x3 can we obtain wj :
W3= L. (x5 — x2) - (2 = x3). (20)

n¥n,

Using expressions (19) and (20), from (11) we find the following two equivalent expressions:

Wo=s et (8 — 21). - wom5e i (4rg — 4, — x4 + ). 1)
In reality, the stiffening effect of tense UHPFRC contributes to reduce the beam arrow. This stiffening effect is
further enhanced with the use of steel fibers which restrict the cracks partially taking the tensile stresses.

The bending moments in areas0 < x <, , [ <x<x; , x3<x<1, , |, £x <2, according to (1) have
the following expressions:

m= (px; —ply) ~xFx,0<x <, (22)

2 2
m=—%+p-x-x1—%¢oc,l1SxSx1 (23)
m=1—(n$n1)2—§(x—x3)2,x3Sx$l2 (24)
m= (pxs —pl)x+1—mFn)?+pls—pxsl, , L, <x<2. (25)

When m = +1 — (n ¥ ny)? for x =x; and m = —[1 — (n ¥ ny)*]Fx for x = 2 we get the following two
equivalent expressions of p:

_ 2[1-(nFnq)*F«x] D= 4[1-(nFnq)*F2«] . (26)

x3-12 4ly—4x3+x3-12

By comparing these two expressions we find that:
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x2 12 12
x2:-f+;1+l2_:2. (27)

It is thus seen that x, dependent x;.

The value of n is determined from the condition of p maximum according to (26) taking into account the first
condition of (21). We get a problem to maximum under condition of p that can be reducing to a problem at
absolute maximum using the Lagrange multiplier.

The principle of maximum dissipation allows us to obtain the normality laws in which a single Lagrange
multiplier intervenes. To determine this Lagrange multiplier the complementarity conditions must be considered
(Besson et al. 2001).

Using the first expressions of (26) and (21), the unconditional function will have the following form:

2[1-(nFnq1)? F «] [1-(nFn)?(x%-x2)] _

=gz A G mmy W (28)
A - The Lagrange multiplier.
By deriving (28) compared to x; and n, we get:
3 _ 5y A 22y
oxs 2+rnl (x; —-1{)=0, (29)

L (x2-x2)[1+(n+n1)*F«]

9% _ 51 T 2 _ .2 —
o 2[-2m F ny)] + A(xs — x7) 3-8 () =0, (30)
‘We obtain:
nE
A=-— i’;’g) (31)
- 2 _ (1F)(x3-x3)
(nFn)°= i (32)
Thus the p value will be:
= (33)

We thus obtain the analytical solution to the problem: it can determine the p and w values knowing n and ©<.
4. Conclusion

In this work, it is proposed a method for analytical solving a problem in large deformation for a rigid plastic
prestressed UHPFRC beam in which we are interested specifically the arrow and associated loading. The
following results were obtained:

1) An exact solution to non-linear differential equation for a problem in large deformations of rigid plastic
prestressed beam

2) Could find exact analytical solutions for the determination of arrows in large deformation for this model
of prestressed UHPFRC beam.

3) Using the Lagrange multiplier technique it is determined expression of the service loading for this
material.

4) From the equilibrium equations is established expression of the moments by zone.

5) Could identify the rupture areas and expressions of ultimate deformations.

References

Abdelrahman, A. A., & Rizkala, S. H. (1997). Serviceability of Concrete Beams Prestressed by Carbon Fiber
Reinforced Plastic Bars. ACI Structural Journal, 94(4), 447- 457.

Acker, P., & Behloul, M. (2004). Ductal Technology: a Large Spectrum of Properties, a Wide Range of
Applications, Proceedings of the International Symposium on Ultra High Performance Concrete, Kassel, pp.
1-23.

AFGC (2002). Ultra High performance fiber-reinforced concrete, Interim Recommendations. SETRA.

Besson, J., Cailletaud, G., Chaboche, J., & Forest, S. (2001). Mécanique non linéaire des matériaux. Paris,

126



mas.ccsenet.org Modern Applied Science Vol. 12, No. 1; 2018

Hermes.

Cavill, B., & Chirgwin, G. (2003). The world first Reactive Powder Concrete road bridge at Shepherds Gully
Creek, NSW, 21th Biennale Conference on Concrete Instrument, 17-19 July, Brisbane, 11.

Chen, W., & Han, D. (2007). Plasticity for structural engineers. J Ross Publishing.

Curbach, M., & Speck, K. (2008). Ultra-high performance concrete under biaxial compression. Ultra-High
Performance Concrete (UHPC), 477- 484.

Dolan, C. W., & Burke, C. R. (1996). Flexual strength and design of FRP Prestressed Beams, Proceedings of the
2" International Conference “Advanced Composite Materials for Bridge Structures” (ACMBS2), Montreal,
383-390.

Graybeal, B. A., & Hartmann, J. L. (2005). Construction of an optimized UHPC vehicle bridge, 7th International
Symposium on the utilization of High-Strength High Performance Concrete, 2, 1109-1118, Washington DC,
USA

Jiraesk, M., & Bazant, Z. (2002). Inelastic analysis of structures. New York, Wiley.

Meda, A., & Rosati, G. (2003). Design and construction of a bridge in very high performance fiber-reinforced
concrete. ASCE Journal of Bridge Engineering, 8(5), 281-287.

Mufti, A. A., Newhook, J. P., & Tadros, G. (1996). Deformability versus ductility in concrete beams with FRP
reinforcement, Advanced Composite Materials for Bridge Structures, 2" International Conference,
Canadian Society of Civil Engineering, 189-199.

Naaman, A. E., & Chandrangsu, K. (2004). Innovative bridge deck system using high performance
fiber-reinforced cement composites. ACI Structural Journal, 101(1), 57- 64.

Naaman, A. E., & Jeong, S. M. (1995). Structural ductility of Concrete Beams Prestressed with FRP Tendons.
Non-metallic (FRP) Reinforcement for Concrete Structures. Proceedings of the 2nd International RILEM
Symposium (FRPRCS-2), Ghent, 379-386.

Pansuk, W., Sato, H., Sato, Y., & Shionaga, R. (2008). Tensile behaviour and fiber orientation of uhpc. Ultra
High Performance Concrete (UHPC), 161-168.

Park, H., Chuang, E., & Ulm, F. J. (2003). Model-Based Optimization of Ultra High Performance Concrete
Highway Bridge Girders, Mass Inst Tech, Cambridge.

Resplendino, J. (2004). First recommendations for Ultra High Performance Concretes and examples of
application. Proceedings of the International Symposium on Ultra High Performance Concrete, Kassel,
79-89.

Resplendino, J., & Bouteille, S. (2006). Construction de deux ponts routiers en béton fibré ultra performant
(BFUP). Bulletin Ouvrages d’Art, SETRA, 53, 2-11.

Thibaux, T., & Tanner, J. A. (2002). Construction des premiers ponts francais en béton fibré a ultra haute
performance. Proceedings of thelst fib-congress "Concrete structure", Osaka, 139-144.

Copyrights
Copyright for this article is retained by the author(s), with first publication rights granted to the journal.

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution
license (http://creativecommons.org/licenses/by/4.0/).

127




<<
  /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


