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Preliminary communication

Influence of Clay Block Masonry Properties on the Out-of-Plane Behaviour of Infilled RC
Frames

Filip ANIC, Davorin PENAVA, Damir VAREVAC, Vasilis SARHOSIS

Abstract: In order to determine the characteristics that govern the out-of-plane behaviour of masonry infills, two groups of wall specimens were built and tested in the
laboratory. Specimens were assembled and tested as described in EN 1052-2 provisions and constitute of flexural strength for a plane of failure parallel and perpendicular
to the bedjoints specimens. By obtaining data from experiments, numerical micromodels were developed to predict their mechanical behaviour. A calibration procedure
undertaken and results obtained from the experimental campaign were found to be in agreement with those obtained from the numerical models. Additionally, former in-
plane infilled frame numerical models were tested with acquired out-of-plane calibrated material model. No significant difference was found.

Keywords: clay block masonry infill; flexural test; micromodels; out-of-plane behaviour

1 INTRODUCTION

Reinforced concrete (RC) frames infilled with
unreinforced masonry units (URM) is a common structural
practice in seismically active South Europe [5]. European
earthquake design provisions Eurocode 8 [8] treat wall
infill/panels as secondary elements, i.e. they do not
contribute to overall seismic behaviour. However, it was
known that infills contributed in seismic behaviour of RC
frames even in the late 1960’s. From then, interest in
seismic behaviour of infilled frames has grown [3, 18, 4]
on separate fields of in-plane (IP) loading, out-of-plane
(OOP) loading and their combination (IP + OOP). A large
amount of experimental and analytical studies have been
done in the field of IP [3, 17], the same cannot be stated for
the OOP and especially for I[P + OOP interaction [4, 20].
Moreover, the OOP field is based on analytical research of
arching action, and numerical, i.e. computational research
is scarce and is based on membrane and strut with centred
mass models.

Consequently, this paper is a part of OOP research
with the intention to account for properties which
determine behaviour of infills subjected to OOP loading.
Accordingly, 20 masonry wall specimens were tested and
associated numerical micro models were calibrated to
account for the experiment.

2 METHODS, MATERIALS AND RESULTS OF TESTED
WALL SPECIMENTS
2.1 Experiment Preparation

The experiment preparation and testing was done in
accordance with EN 1052-2 [6]. Two testing groups were
made: Group I: flexural strength for a plane of failure
parallel to the bedjoints, and Group II: flexural strength for
a plane of failure perpendicular to the bedjoints (parallel to
headjoints). The recommendation of 10 wall test
specimens for each Group was adopted in favour of
statistical significance [16]. Wall specimens are made from
whole and half-length blocks (Fig. 2).

Firstly, hollow clay masonry units (Fig. 1a) were cut
in half of their height (Fig. 1b) to emulate infill units used
in research performed by [12] and units that will be used in
further experiments.

Mortar joints have designated M5 class according to
EN 1996-1-1 [9] and nominal 10 mm thickness.

Pretested properties of clay blocks, mortar and wall
specimens are presented in Tab. 1.

Test setup of masonry wall specimens can be seen in
Figs. 2, 4c & 4f. The average dimensions of 10 specimens
in each group as well as test setup dimensions are shown in
Fig. 2. Testing was conducted with an increasing
monotonic load on a 4-point (2 line reactions + 2 line loads)
load setup on Controls 50-C1201/BFR by 50-C1200/8
apparatus.
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a) Original clay block
Figure 1 Masonry unit

b) Modified clay block

Table 1 Pretested material properties [13]

Entity Properties Value Unit
o 15.90 MPa
Clay block o 260 MPa
fn 515 MPa
Mortar o 127]  MPa
fe 2.70 MPa
E 3900.00 MPa

Wall specimen &u 0.58 %o
J(ka 0.35 MPa
tgo 0.24 MPa

It was expected that specimens from Group I would
fail by separating two rows of blocks on bedjoint at the
mid-height of the specimen, hence reaching tensile
strength of the mortar. On the other hand, two possible
failures were expected for specimens from Group II: a)
separation of blocks (blocks are undamaged) or b) failure
through the specimens (blocks failed). The b) failure is
more likely to happen as_fm>fon.
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= « = iLine of loading =~ = ssssssssas Line of support

a) Group | b) Group |1
Figure 2 Test setup mesurement

2.2 Experimental Results

Average results of the conducted test can be seen in
Tab. 2 and its distribution in Fig. 3. Fig. 3 shows the
minimum (MIN), maximum (MAX) and mean strength
(AVG) with its variation within standard deviation
(straight lines), i.e. fx + 5. Flexural strength was calculated
using equation 1 from [6]. Group I failed by separation of
block rows on the bedjoint at the specimens mid-height
(Fig. 4d & 4e). Group II failed by failing clay blocks (Fig.
4g & 4h), hence, through the whole wall specimen.

Table 2 Mean reults from flexular test

¢) Group | test setup

h) Typical failure of Group I
Figure 4 Test setup and failure modes

3 METHODS, MATERIALS AND RESULTS OF
NUMERICAL MODEL
3.1 Numerical Model

Numerical models were created and tested using Atena
3D Eng [11]. A three-dimensional micro modeling
approach was used, with three-dimensional solid and two-
dimensional contact — interface (zero thickness) elements
(Fig. 5). The creation of numerical model was carried out
by assembling solid elements (geometry as in Fig. 1b), they
are joined by zero thickness interface elements, thus, the
dimensions of the numerical model and real specimens
(Fig. 2) differ. Distance between loading (Fig. 6) was
adopted from experiments.

Fig. 6 shows numerical model with its boundary
conditions. The wall specimens were simply supported and
each step was loaded with uniform line load in —z direction.
When uniform loads in Fig. 6 are multiplied by the length
of their span, the force corresponds to 0.5 kN/stepforce
each.

Furthermore, solid elements beyond the supports in the
numerical model (Fig. 6) were discarded in order to gain
shorter calculation time. It is to be noted that the

Properties Group I Group II Unit
Fnax 4.07 6.69 kN
fx (Eq. (1)) 0.21 0.38 MPa
s 0.07 0.06 MPa
cy 0.28 0.18 /
f — 3Fmax(ll_12) (1)
* 2bt

0,50
0,45
0,40
0,35

) 0,30 ° A e MAX

<% 0.25 AMIN
0,20 * AVG
0,15
0,10 A
0,05
0,00
Group 1 Group II
Figure 3 Strenght distribution
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calculation with solids continuing beyond the supports was
carried out, and no significant differences was observed
from those without solids beyond supports.

3D Solid + 2D Interface + 3D Solid
Figure 5 Micromodel composition

1.25E-4 (MN/m) /step

a) Group |

1.33E-4 (MN/m) /step

>

b) Group Il
Figure 6 Numerical model setup

3.2 Numerical Material Models and Calibration

Numerical material models (Tab. 3 & 4) were adopted
from [14] and modified during the calibration. The CC
nonlinear cementitious 2 material model from Tab. 3 was
used for modelling clay masonry units, hence, solid
elements. Likewise, CC interface material model from
Tab. 4 was used to model the mortar joints, hence, 2D
interface gap elements. The interlocking effect of mortar
filling the voids of opposite blocks and thereby locking
them is modelled by interlocking function (Fig. 7).

G, =0.000025- £, (1)
K, =§ )

G
Ky :7

3)

The previously mentioned models from [14] adopted
clay blocks properties in the direction of voids. However,
the analysis of numerical tests, regarding Group II
specimens, has shown that those properties produced
greater maximal force than those measured by
experiments. To that end, changes to tensile strength and
tension softening function were introduced. Tensile
strength was changed from that in the direction of voids f;
= 1.80 MPa to that of perpendicular to the voids f = 0.38
MPa as the OOP loading caused failure of the clay blocks
in direction perpendicular to voids. The displacement
tension softening function through trial and error was
adjusted from d = 0.010 mm to d = 0.001 mm. Fracture
energy calculation depends upon tensile strength (Eq. (1))
[19], however it was left unchanged, i.e. as if tensile
strength in eq.l was in the direction of voids. If tensile
strength in eq.1 is changed to be perpendicular to the voids,
a predeveloped failure occurs in both Groups.

Table 3 CC Nonlinear Cementitious 2 model [10]

Properties Value Unit

E 5.650 E+03 MPa
u 0.100 /

fi 0.380 MPa

fe -1.750 E+01 MPa

Gy (Eq. (1) 4.500 E-04 MN/m

Wy -5.000 E-04 /
Ep -1.358 E-03 /
rc,lim 0800 /
Sk 20.000 /
Crack model coefficient 1.000 /

Table 4 CC 3D interface model [10]

Mortar bedjoint Mortar headjoint .
Symbol Value Value Unit
Ko (Eq. (2)) 5.65 E+05 8.50 E+04 | MN/m’
K. (Eq. 3)) 2.57 E+05 3.86 E+04 | MN/m?
f 0.20 0.20| MPa
c 0.35 0.35| MPa
tga 0.24 0.24 /
Interlocking see Fig. 7 /
3,5 1,0
0.04, 3
3,0 4
2,5 4
£ S
L5
1,0 4
0,5 4
0,0 T 0,0 ——
0,0 1,0 2,0 0,0E+00 1,0E-05
d (mm) d (mm)

a) Interlock function b) Tension softening
Figure 7 Interface functions

3.3 Numerical Test Results

With changes to the material models, the results from
numerical tests are shown in Fig. 8 and Tab. 5. Tab. 5
shows the force at failure and maximal principal stress
obtained from Fig. 8.
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P

a) Deformed model Group |

<

2

6.6E2  -0.04 (MPa)

b) Max. principal stress Group |

e

0.37 020  -0.03 (MPa)
m

d) Max. principal stress Group |l

IDeformation x 300 Min. crack width 0.001 mm
Crack width multiplier x1 Shift crack outwards X0
Figure 8 Numerical test results at Frex

Table 5 Results from numerical tests

Group Frax (KN) Omax (MPa)
1 4.50 /
11 6.20 0.37

From Fig. 8a it can be observed that numerical model
of Group I had failure by discontenting bedjoints, i.e.
mortar tensile failure. Fig. 8¢ shows failures and cracking
of the clay blocks.

4 ADDITIONAL INVESTIGATION ON INFILLED FRAME
4.1 General Information

Having material model properties changed and
adjusted, previous work with unreinforced masonry
infilled (URM) RC frames [1, 2, 15] was questioned.
Hence, the modifications to the infill units were
implemented into the infilled frame model in order to
measure the possible alterations. In short, the reinforced
concrete (RC) frame has a designated medium ductility
class (DCM) by Eurocode 2 provisions [7], boundary
conditions with numerical test setups are presented in Fig.

9. The model was subjected as in previous works (in-plane
pushover method). For more details on the infilled frame,
refere to [2] paper.

Pt
365 kN
e ::". g 2%‘:_%‘.%./'. B
Prescribedde — s
formation :. ="
—7
0.02 mm/step

A Spring 3D solidelements
‘l{ e Support 1D trusselements
y X Monitoring point

Figure 9 Infilled frame numerical model.
4.2 Infilled Frame Numerical Test Results
Force displacement diagrams of both infill material

models are shown in Fig. 10. Cracks and minimal principal
stresses for each of the two are shown in Fig. 11.

500
450
400
350
300
250
200
150
100

50

0 T T T T T T T
0 7 14 21 28

d (mm)

Vr (kN)

————— Modified infill material model

Unmodified infill material model

Figure 10 Force displacement diagram of infilled frame model
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a) Unmodified infill material model

b) Modified infill material model cracks
cracks

106 -13.8 -169 -200

MPa
d) Modified infill material model min.
principal stress
Deformation scale x10 Crack width multiplierx1
Min. crack width x1E-4 m Shift cracks outwards X0
Figure 11 Infilled frame numerical model results at d = 28 mm

c) Unmodified infill material model min.
principal stress

5 CONCLUSIONS AND DISCCUSION OF THE RESULTS

By comparing numerical and experimental results of
Group I & II, the difference of maximal forces was
calculated as 9.55% for Group I and 7.32% for Group II.
Group II has 2.63% difference in maximal stress.

Based on flexural testing of masonry wall specimens a
numerical model was compiled and calibrated. Calibration
included modifying tension strength and displacement in
tension softening function. Tension strength was changed
from the value in direction of voids to the value
perpendicular to voids. The calibration has proven
adequate enough to have high correlation with the
experiments. It is to be noted that the calibration was
carried out in favour of Group II as Group I due to the
specific failure mode (reaching tensile strength of mortar)
had agreement with the experiments from beginning.

Additionally, an infilled frame was tested in order to
observe the validity due to changes in material model of
clay blocks. It was shown that the changes did not
drastically affect the outcome force (Fig. 10), crack and
stress (Fig. 11).

In summation, the following conclusions can be
drawn:

a) Wall specimens had failure modes as predicted, Group
I had failure along bedjoints due to reaching mortar
tensile strength. Group II failed through the blocks,
reaching tensile strength of the blocks in direction
perpendicular to the voids.

b) Inorder to simulate OOP bending, a mix of mechanical
properties had to be implemented into the material
models. Tensile strength of clay masonry unit was set
to have the value perpendicular to the voids, end
displacement in tension softening function was
lowered, other properties have mechanical values in
direction of voids.

©)

d)

6

Jo
Jon

f mt
J

&u

ﬂ/kO

Numerical models of Group I & II had failure
mechanism same as the experimental ones (Fig. 4 &
8). Likewise, the numerical results force and stress
wise have satisfying degree of agreement.

When the load is parallel to bedjoints, governing
element are the bedjoints, more exactly mortar tensile
strength. On the other hand, when the load is parallel
to headjoints, the governing elements are properties of
the clay block, i.e. its tensile strength.

The changes of material models had no significant
effect on the URM frame model in regard to crack and
stress pattern as well as force — displacement curve.
Regarding the changes to numerical model of clay
masonry block and its unneglectable effect to the IP
pushover analysis of URM frames it is obvious that the
main governing element of URM frames are
interfaces, more exactly bedjoint.

LIST OF SYMBOLS

Test specimens

Distance between supports
Distance between loading
Specimens length
Specimens thickness

Mechanical (tested) properties
Clay blocks normalized compression strength in direction of
voids
Clay blocks normalized compression strength in direction
perpendicular to voids
Mortars compressive strength
Mortars flexural strength
Characteristic masonry wall compressive strength
Elastic modulus of wall specimen
Ultimate wall strain
Initial shear strength

tgo Friction coefficient

Ja
Je

Cy

Flexural strength for a plane of failure parallel to the
bedjoints— Group I
Flexural strength for a plane of failure perpendicular to the
bedjoints (parallel to headjoints) — Group II
Standard deviation (STDEV)
Variation coefficient

Numerical material properties
Elastic Modulus
Poisson’s coefficient
Tensile strength
Compressive strength
Fracture Energy
Plastic displacement
Strain at f;

e lim Maximal strength reduction under the large transverse strain

tga

Shear factor coefficient that defines a relationship between
normal and shear crack stiffness.

Normal interface stiffness

Tangential interface stiffness

Cohesion

Friction coefficient

Shear force

Displacement

REFERENCES

Ani¢, F., Penava, D., Legatiuk, D., & Sarhosis, V. (2017).
Influence of variability in materials used on seismic response
of masonry infilled reinforced concrete frames. In Osmi
susret Hrvatskog drustva za mehaniku (pp. 1-9). Osijek,
Croatia. Retrieved from  http://bib.irb.hr/prikazi-
rad?rad=885880

Ani¢, F., Penava, D., & Sarhosis, V. (2017). Development of
a three-dimensional computational model for the in-plane

Tehnicki viesnik 26, 3(2019), 831-836

835



Filip ANIC et al.: Influence of Clay Block Masonry Properties on the Out-of-Plane Behaviour of Infilled RC Frames

and out-of-plane analysis of masonry-infilled reinforced
concrete frames. In 6" International Conference on
Computational Methods in Structural Dynamics and
Earthquake Engineering. Rhodes Island, Greece.

[3] Asteris, P. G., Antoniou, S. T., Sophianopoulos, D. S., &
Chrysostomou, C. Z. (2011). Mathematical macromodeling
of infilled frames: state of the art. Journal of Structural
Engineering, 137(12), 1508-1517.
https://doi.org/10.1061/(ASCE)ST.1943-541X.0000384

[4] Asteris, P. G., Cavaleri, L., Di Trapani, F., & Tsaris, A. K.
(2017). Numerical modelling of out-of-plane response of
infilled frames: State of the art and future challenges for the
equivalent strut macromodels. Engineering Structures, 132,
110-122. https://doi.org/10.1016/j.engstruct.2016.10.012

[5] Booth, E. & Key, D. (2006). Earthquake Design Practice for
Buildings. London: Thomas Telford. Retrieved from
http://ebooks.cambridge.org/ref/id/CBO9781107415324A0
09

[6] British Standards Institution. (2016). BS EN 1052-2.
Methods of test for masonry Part 2: Determination of
flexural strength.

[7] CEN. (2004a). Eurocode 2: Design of concrete structures -
Part 1-1: General rules and rules for buildings (EN 1992-1-
1:2004). Brussels: European Committee for Standardization.

[8] CEN. (2004b). Eurocode 8: Design of Structures for
Earthquake Resistance - Part 1: General Rules, Seismic
Actions and Rules for Buildings (EN 1998-1:2004).
Brussels: European Committee for Standardization.

[9] CEN. (2005). Eurocode 6: Design of masonry structures -
Part 1-1: General rules for reinforced and unreinforced
masonry structures (EN 1996-1-1:2005). Brussels: European
Committee for Standardization.

[10] Cervenka, V., Jendele, L., & Cervenka, J. (2012). ATENA
Program Documentation Part 1 Theory. Prague: Cervenka
Consulting Ltd.

[11] Cervenka Consulting. (2015). ATENA for Non-Linear Finite
Element Analysis of Reinforced Concrete Structures.
Prague: Cervenka Consulting s.r.o.

[12] Penava, D. (2012). Influence of openings on seismic
response of masonry infilled reinforced concrete frames.

[13] Penava, D., Radi¢, 1., Gazi¢, G., & Sigmund, V. (2011).
Mechanical properties of masonry as required for the seismic
resistance verification. Tehnicki vjesnik-Technical Gazette,
18(2), 273-280.

[14] Penava, D., Sigmund, V., & Kozar, 1. (2016). Validation of
a simplified micromodel for analysis of infilled RC frames
exposed to cyclic lateral loads. Bulletin of Earthquake
Engineering, 14(10), 2779-2804.
https://doi.org/10.1007/s10518-016-9929-0

[15] Sarhosis, V. (2016). Optimisation procedure for material
parameter identification for masonry constitutive models.
International Journal of Masonry Research and Innovation,
1(1), 48. https://doi.org/10.1504/IJMRI.2016.074735

[16] Sori¢, Z. (2016). Zidane konstrukcije. Zagreb: Sveuciliste u
Zagrebu.

[17] Teni, M., Grubisi¢, M., & Guljas, I. (2014). Simplified
Approaches for Modeling Infilled Frames. Elektronicki
Casopis Gradevinskog Fakulteta Osijek, 70-88.
https://doi.org/10.13167/2014.9.8

[18] Di Trapani, F., Macaluso, G., Cavaleri, L., & Papia, M.
(2015). Masonry infills and RC frames interaction: literature
overview and state of the art of macromodeling approach.
European Journal of Environmental and Civil Engineering,
19(9), 1059-1095.
https://doi.org/10.1080/19648189.2014.996671

[19] Vos, E. (1983). Influence of loading rate and radial pressure
on bond in reinforced concrete. A numerical and
experimental approach. Thesis.

[20] Wang, C., Forth, J. P., Nikitas, N., & Sarhosis, V. (2016).
Retrofitting of masonry walls by using a mortar joint
technique; experiments and numerical validation.

Engineering Structures, 117, 58-70.
https://doi.org/10.1016/j.engstruct.2016.03.001

Contact information:

Filip ANIC, mag. ing. aedif.

Josip Juraj Strossmayer University of Osijek,
Faculty of Civil Engineering and Architecture,
Vladimira Preloga 3, 31000 Osijek, Croatia
filip.anic@gfos.hr

doc. dr. sc. Davorin PENAVA, dipl. ing. grad.
(Corresponding author)

Josip Juraj Strossmayer University of Osijek,
Faculty of Civil Engineering and Architecture,
Vladimira Preloga 3, 31000 Osijek, Croatia
davorin.penava@gfos.hr

izv. prof. dr. sc. Damir VAREVAC, dipl. ing. grad.
Josip Juraj Strossmayer University of Osijek,
Faculty of Civil Engineering and Architecture,
Vladimira Preloga 3, 31000 Osijek, Croatia
damir.varevac@gfos.hr

doc. dr. sc. Vasilis SARHOSIS, dipl. ing. grad.

Newcastle University,

School of Engineering,

Drummond Building, Newcastle upon Tyne, NE1 7RU, United Kingdom
vasilis.sarhosis@ncl.ac.uk

836

Technical Gazette 26, 3(2019), 831-836



	1 INTRODUCTION


<<

  /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



