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DEVELOPING A MODEL OF A STRAIN (DEFORMATION) OF A DAMAGED REINFORCED
CONCRETE PILLAR IN RELATION TO A LINEAR LOAD CAPACITY

Zeljko KOS, Lovorka GOTAL DMITROVIC, Evgenij KLIMENKO

Abstract: Most research is mainly focused on the border load strength of a reinforced concrete pillar made of a high strength concrete, but what about the bearing capacity of
the damaged AB columns of concrete with a normal strength from the last century. In this article, an experiment of a strain test (deformation) was described in relation to the
amount of the axial eccentric load, to the breakdown of the damaged reinforced concrete pillar. Through real values, a model has been developed which can predict the straining
of the deflection in relation to the size of the axial eccentric load. After testing the function of strain stress dependence and the axial eccentric load, a correlation test using the x2
test was performed. Through testing, it was found that there was no statistically significant difference between the real values and the values obtained by the mathematical

model.
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1 INTRODUCTION

A pillar as a support structural element of a construction
has a very important impact on the ductile effect and the
combined effectiveness of the whole construction, which is
why it is essential to know its performance completely.
There has been much behavioural research of reinforced
concrete pillars in the last few decades for different types of
strain, together with the research of the aspect and
limitations of armature given to cracking and the pillar’s
load capacity. All previous research was primarily focused
on the linear load capacity of a construction element. Due to
the greater demands of load capacity and a longer lifetime,
together with the endurance of pillars, especially in the
seismological unstable areas, research is conducted mainly
on reinforced steel pillars made from high strength concrete
(>50 MPa). There is an open question of damaged
reinforced pillar load capacity on the buildings built in the
last century from the normal strength concrete (<50 MPa)
[7]. The question is what threatens the building structure as
a whole, what the remaining time of service of the damaged
pillars is and whether there is a possible and payable way
for the recovery of the damaged pillars. Based on the above-
mentioned questions, what was approached was the
planning and realization of the experiment of exploring the
strain stress (deformation) in relation to the size of the axial
eccentric load, all the way to the breakdown of the damaged
reinforced concrete pillar. Through real values, a model has
been developed which can predict the straining
(deformation) of the deflection in relation to the size of the
axial eccentric load. The model development process has no
strict rules, thus, modelling is first and foremost art. The
only rule is that the model must provide a realistic picture of
the structure and functions of the actual system and show
the behaviour of the system in different states, all the way
from working under normal conditions to testing its work in
critical situations, respectively examining the system's
adaptability to the changes in key parameters.

Modelling can be explained as a process of building a
representative of a real system and its use to solve the
perceived problem, where only those characteristics of the
real system that contribute to the problem solving are
important. The use of a well-designed model provides
valuable information about the problem-solving
possibilities, as well as about all variants of a possible
solution, and about the possible adverse impacts and states
in which the actual system can be found by changing certain
features of the system [2].

The contemporary modelling of complex systems
assumes the use of computers in defining the requirements
and model building, although the entire modelling process
is still based on the knowledge, logic, abilities and
experience of the modelling person and cannot be fully
automated. The use of computers in the modelling process
applies primarily to the mathematical calculations of the
value of individual characteristics, because the complexity
and the amount of such calculations is increasing with the
geometric progression in dependence on the increase in the
number of elements of the model [3].

The purpose of the model developed for this work is
prediction. It involves evaluating the value (quantitatively
or qualitatively) of system variables over a given time,
based on the knowledge of other systems, respectively
changes in the value of their variables in the same period.
Models are often developed to anticipate the effect of
changing the system's driving factors or system results.
Prediction models can be very simple (often empirical) but
may be more complicated. They must have a certain level of
accuracy in the reproduction of previous measurements and
thus require calibration data and other independent
verification data [1].

The prediction is based mainly on quantitative data,
although qualitative data can be used with them.
Quantitative data refer to the measurable characteristics or
flows across the system and can be collected as time series,
as parts of a given area, or by surveying a particular
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population. Qualitative data or information include
professional opinions, beliefs, or information obtained from
surveys and conversations. This information can be
categorized (yes/no, high/middle/low ...), but may also be
descriptive or specific by regulation.

Almost every model development relies on quantitative
and qualitative information. However, models based on
quantitative data rely mainly on the theory or knowledge
gained by the iterations in the development of their
conceptual model.

2 PREPAIRING OF A RESEARCH
2.1 Research of the damaged reinforced concrete pillar

The choice of an experimental pattern for measuring the
strain-deformation stress at the deflection is largely
dependent on the area of the slenderness of the reinforced
concrete pillar, which depends on the geometric size of the
model (Fig. 1) and on the way of fixing of the ends of the
pillar of the so-called edge conditions (Fig. 2).

200 |
e=50
o eo/h=1/4 )
\CE o S=2ﬁ08,811|2+ —X | *§
- Li =L
140 ‘ 60
|

Figure 1 Cross section Figure 2 Edge conditions

According to the European norms (EC-2, EN) [5],
pillars are considered short and no budget is required for the
theory of the 2™ order if the increase of the bending
moment determined by the 1% order theory due to the
deformation is not greater than 10%. This is fulfilled when
the condition is met:

M
,1:25(w+o.9)~(2—¢} (1)
M,
where:
A .
®= As—fyd - If A, is unknown, o is taken 0.1
s "Jed

A - The surface of the armature in the transverse section of
the element
A - Coefficient of the element slenderness
My, My, - First-order moments at the ends - if moments are
0, ratios are taken 1.0.

Review of slenderness of the reinforced concrete pillar
length of 175 cm, cross section 20 12 cm.

by @)

where:
ly - Element deflection length

i= /AL - The radius of the inertia in the direction of the
C

smaller deflection resistance
I - Moment of inertia
A, - Cross-section surface.

What is selected is a 20 x 12 cm cross section, 175 cm
long research form (pillar) with the length of the damaged
part of 40 cm in the middle of the height of the pillar, i.e.
the damage is in the range of 67.5 cm to 107.5 cm height of
the research form. The research form is made of concrete C
25/30 with longitudinal bars of B500 4 x 10 mm and forks
B360 of 6 mm / 15 cm (/ 10 cm at both ends of the research
form). By setting the basic parameters of the selected
reinforced concrete pillar, not taking into account the
damage of the cross section of the research form, the
slenderness was A = 50.52, which is more than the
calculated A = 29.61 limit. Therefore, the reinforced
concrete pillar for the analysis has slenderness greater than
the boundary and a calculation is required by the 2™ order
theory (calculation for slender pillars).

2.2 Research form reinforced concrete pillar cross-section
damage

According to the investigations of the undamaged
samples of the pillar [6] after the breakdown, what was
noticed was a localized type of damage of the examined
samples, "wedged" shape approximately at the centre of the
column, the depth of damage of 1/4 to 1/2 of the horizontal
section length and the damage length of 2030 % of the
total column length. This type of damage also occurs on the
buildings of the last century; thus, for the experiment, a
similar damage was made in the shape of the rectangular
triangle cross section which was placed in one of the
corners of the rectangular cross section. The cathetus of the
triangle are given by the b side of the cross section 10.4 cm
and by the 4 side 6 cm (Fig. 1).

2.3 Eccentric axial force

Since the eccentric loading of columns is often in the
constructed structures, and because of the assumption of
increasing the deformation of the deflection in the direction
of the larger inertia torque of the cross section, the
eccentricity of 1/4 h of the axial force is determined on the
half section of the column where damage is present. In the
direction of the lower inertia torque of the cross-sectional
area, the position of the axial force action was determined
with no eccentricity (Fig. 3) for the reason that the impact of
the damage to the pillar curvature would be more
noticeable.
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Figure 3 Research form
3 DESCRIPTION OF MEASURING AND RESULTS

The load on both ends of the research form is applied
by a hydraulic press over a metal plate with a surface of a
half-size of the cross-section (4/2 x b) of the research form,
located on the cross section at which damage is present.
Thus, the axial force, eccentric to the height (%) of the cross
section of the research form, was gradually applied and the
research of the research form was measured every 50 kN at
four measurement points using a 0.01 mm precision
measuring instruments.

The measuring points shown in Figure x were placed on
two undamaged sides of the research form, with a right
angle between, two placed at the centre and two in a quarter
of the height of the research pattern, planar on the half of
the "b" and / sections of the research pattern. The expected
deflection of the » and / sides outwards, relative to the
vertical axis of the research form was achieved. Because of
the eccentric loading and damage on the opposite side of the
measurement, a significant bending of the side » was noted,
i.e. a larger deflection was recorded in the direction of the
maximum inertia torque of the cross section, while in the
direction of the minimum inertia torque moment of the
cross section was markedly less deflection but in the
expected direction, or side 4 opposite to the damage, it is
also moved outward in relation to the vertical axis of the
research form. The results obtained are shown in Tab. 1.

Table 1 Result of stress strain changes

F/Fult £ & £ &4
0 0 0 0 0
0.122 0 0.043 0 0
0.244 0.180 0.011 0.126 0
0.366 0.460 0.057 0.320 0
0.488 0.586 0.140 0.406 0.006
0.610 0.666 0.286 0.469 0.103
0.732 0.754 0.549 0.509 0.234
0.854 0.891 1.286 0.514 0.571
0.976 1.071 2.971 0.520 1.183

With the ver. 8st Stat Soft Inc. application Statistica,
the stress dependency function (¢) is tested at each load

point (F). According to the results obtained, in the T, and T;
functions the strain corresponded to the logarithmic
function (Fig. 4 and Fig. 5) and this:

Ty f(x)=0.962+1.1422-log x, 3)
Ty f(x)=0.5723+0.634-log x. 4)
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Figure 6 Load stress dependence in item 2

Unlike in the points 1 and 3, in the points 2 and 4 the
functions of the reluctance were exponential functions (Fig.
6 and Fig. 7):
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Figure 7 Load stress dependence in item 4

With the y* test, the existence of statistically significant
correlations in the actual frequency and value of the
computed ones was calculated. This test is used to test the
significance of the difference between the obtained (f3) and
expected (fy) frequencies. Defined by the formula [4]:

2
T2: Zz = ZM (7)
fo
Table 2 Values derived from dependency functions
F/Fult €1 & &3 E4
0 - 0.0075 - 0.000099514
0.122 -0.0816 0.0155 -0.0069 0.000339806
0.244 0.26228 0.03202 0.18391 0.00116032
0.366 0.46341 0.06617 0.29555 0.003962092
0.488 0.60611 0.13672 0.37476 0.013529178
0.610 0.7168 0.28252 0.4362 0.046197471
0.732 0.80724 0.58376 0.4864 0.157748416
0.854 0.88371 1.20624 0.52884 0.538656383
0.976 0.94995 2.49247 0.56561 1.839325595

x* test results are shown in Tab. 3.

Table 3 Values of the 2 test

Function 1 Function 2 | Function 3 | Function 4
x2 0.026 0.374 0.017 0.136
Degrees of 6 3 6 3
freedom
P 0.99999964 | 0.99995611 | 0.9999999 | 0.99999916
There isno | Thereisno | Thereisno | There is no
. statistically | statistically | statistically | statistically
Conclusion L L L L
significant | significant | significant | significant
difference difference difference difference

The differential equation system is used to show the
change of tension (de) of the load change (dF):

T de =0.962+1.1422-log (dF),

T,: de =0.0075-e>94894F
Ts: de =0.5723+0.634-log (dF),

®)
€
(10)

Ty de=9.9514x107 . 10066247 (11)

4 CONCLUSION

The experiment showed that at the linear increase of the
load on the research form, due to the eccentric position of
the axial force and the damage on the opposite side of the
measurement, a significant curvature of side b was
recorded, that is, the larger deflection was recorded in the
direction of the maximum moment of inertia. The action of
the eccentric axial force is applied perpendicularly to the
part of the cross section where damage is present. The
assumption of the experiment is that, in such an
unfavourable position of the axial force, a significant role in
the curvature other than eccentricity also has a damage of
the research form cross section. In the direction of the
minimum moment of inertia, there was significantly less
deflection, but in the expected direction, or side / opposite
to the damage, it also turned outward in relation to the
vertical axis of the research form.

The expected direction of the curvature of the research
form in the direction of the minimum moment of inertia
confirms the influence of cross-sectional defects, while the
main cause of the significant curvature of the research form
in the direction of the maximum moment of inertia is the
eccentricity itself. In order to fully confirm the impact of the
cross-sectional defects of the research form on bending, and
most importantly determine the magnitude of that impact, it
is necessary to extend the experiment to a larger number of
research forms.

The test patterns should contain different sizes and
geometric forms of cross-sectional defects. Finally, such an
expanded experiment should result in finding out the
method of calculating the remaining firmness of the
reinforced concrete columns with the damaged -cross-
section.

Compared to the linear increase of the eccentric axial
force, the deformation of the curvature took place in the
form of the exponential function at the points T, and T4 and
according to the logarithmic function, at the points T, and
T;. Thus, the deflection of side b, although in the direction
of the maximum inertia moment, takes place in the
exponential function, while the deflection of the page %
takes place according to the logarithmic function.

By performing a y* test, it is proved that the functions
describe the actual data statistically, that is, that there is no
statistical difference between the actual data set and the
number of data obtained by the function. The equations
obtained were translated and merged into the differential
equation system and a mathematical model of the behaviour
of a damaged reinforced concrete pillar made of concrete of
normal strength (<50 MPa) due to the axial eccentric load
was conceived.

Note: This research was presented at the International
Conference MATRIB 2017 (29 June - 2 July 2017, Vela
Luka, Croatia).

TEHNICKI GLASNIK 11, 4(2017), 150-154

153



Zeljko KOS et al.: DEVELOPING A MODEL OF A STRAIN (DEFORMATION) OF A DAMAGED REINFORCED CONCRETE PILLAR IN RELATION TO A LINEAR LOAD ...

(6]

(7]

REFERENCES

Gotal Dmitrovi¢, L.; Dusak, V.; Milkovi¢, M.: Modeliranje
informacijskih sustava za zastitu povrSinskih voda, Sveuciliste
Sjever, Varazdin, 2017.

Harell R. C.; Bateman E. R.; Gogg J. T.; Mott R. A. J.:
System Improving Using Simulation; PROMODEL
Corporation Orem Utah, 1996.

Jain S.; Choong N. F.; Aye K. M.; Luo M.: Virtual factory: an
integrated approach to manufacturing systems modeling;
International  Journal of Operations &  Production
Management, 21(5-6), 2001.

Sogi¢, L.: Primijenjena statistika, Skolska knjiga, Zagreb, 2006
European Committee for Standardization Eurocode 2: Design
of concrete structures Part 1: General rules and rules for
buildings 2001.

Némecek J.: Effect of Stirrups on Behavior of Normal and
High Strength Concrete Columns, Acta Polytechnica Vol. 44
No. 5-6/2004.

Rabie M.: Behavior of R.C Columns with Poor Concrete
Strength at Upper Part, Life Science Journal 9 (2) 2012.

Authors’ contacts:

Zeljko KOS, PhD student

University North, University Center Varazdin
104. brigade 3, 42000 Varazdin, Croatia
e-mail: zeljko.kos@unin.hr

Lovorka GOTAL DMITROVIC, PhD, Research Associate
(Corresponding author)

University North, University Center Varazdin

104. brigade 3, 42000 Varazdin, Croatia

e-mail: Igotaldmitrovic@unin.hr

Evgenij KLIMENKO, PhD, Full Professor

Odessa State Academy of Civil Engineering and Architecture
Didrihsona 4, 65029 Odessa, Ukraine

e-mail: kimenkoew57@gmail.com

154

TECHNICAL JOURNAL 11, 4(2017), 150-154




<<

  /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 [595.276 841.890]

>> setpagedevice



