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Abstract. In this paper, two types of seismic retrofitting methods for reinforced concrete frames
were suggested and examined through the cyclic loading tests: one is to insert a steel frame to
existing partially masonry infilled concrete frame of the building after removing masonry from
the concrete frame and the other is to adhere waved steel panels to the existing masonry fully
infilled concrete frame. In order to evaluate validity of the suggested methods in seismic
performance, five specimens were manufactured and tested: a bare concrete frame, a partially
masonry infilled concrete frame, a masonry infilled concrete frame, a steel frame inserted concrete
frame, and a waved steel panel adhered concrete frame. Compared were crack pattern, failure
mode, load-displacement relation, ductility, stiffness and energy dissipation capacity. The
specimens retrofitted with the inserted steel frame showed a maximum load approximately twice
that of the partially masonry infilled frame, and the specimen retrofitted with the adhered waved
steel panel showed a maximum load approximately twice that of the masonry fully infilled frame.

Keywords: seismic performance, infilled frame, reinforced concrete, steel frame, waved steel
panel.

1. Introduction

Conventional reinforced concrete buildings without seismic design are usually designed only
considering the gravity load. These buildings pose serious risks of damage or collapse because
they lack the strength, stiffness, and ductility needed to survive earthquakes. Seismic retrofits of
conventional reinforced concrete buildings aim to improve their strength, stiffness, and ductility
against seismic loads. According to the research results of Hashemi and Mosalam [1], infill walls
improve the stiffness of a reinforced concrete frame approximately four times, and improve the
damping coefficient at least 4-6 % and up to 12 %. However, that effect is meaningful only when
the frame and masonry behave identically. When a crack occurs in the masonry due to increasing
seismic load, a brittle fracture could occur in the masonry. Anil and Altin [2] evaluated the
behavior of a reinforced concrete frame with various heights and widths of the infill walls. Altin
et al. [3] conducted research on reinforced concrete frames with infill walls utilizing CFRP bracing
with respect to cyclic loads. In this study, seismic retrofitting methods for masonry infilled
concrete frames are proposed and examined. Cyclic loading experiments were conducted with a
bare frame, partially masonry infilled frame, masonry fully infilled frame, a steel frame inserted
concrete frame, and wave steel panel adhered concrete frame. For these methods, the test results
were analyzed in terms of maximum load, ductility ratio, and energy dissipation.

2. Experimental program
2.1. Retrofitting methods

The proposed methods in this study are to insert a wide-flange shaped steel beam frame in the
in-plane of a reinforced concrete frame after removing partially masonry from the concrete frame
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and to adhere waved steel panels to a masonry fully infilled wall without removing the masonry
from the concrete frame. The inserted wide-flange shape steel beam frame enhances the strength
and stiffness of beam-column joints and columns. Improvements in strength, ductility, and energy
dissipation are expected from this method. As illustrated in Fig. 1, a wide-flange shape steel frame
is composed of horizontal and vertical members, a brace to maximize the lateral resistance of the
beam-column joints, and a plate to prevent the buckling of the frame. Fig. 2 illustrates the
installation process of the wide-flange shape steel beam frame. Holes are drilled in the reinforced
concrete frame for the installation of the wide-flange shape steel beam frame. After the drilling,
the steel frame is attached to the reinforced concrete frame with chemical anchors and the
anchored parts are finished with a sealant. Then epoxy is applied along the steel frame.

&7

_—— Horizontal Member
. Vertical Member

¢) Injection of sealant d) Applicaﬁon of epoxy
Fig. 2. Installation of wide-flange shape steel beam frame to concrete frame

The other retrofitting method employing waved steel panels is intended to prevent the brittle
fracture of a masonry wall due to separation of the masonry from the concrete frame after crack
developments in the frame and masonry wall. As shown in Fig. 3, a wave panel has the shape of
a bent panel and consists of protruded parts and flat parts. The flat part of the panel is adhered to
the masonry wall. The process for installing waved steel panels is illustrated in Fig. 4. The flat
portions of the panels are fixed with anchor bolts penetrate the masonry wall and anchorage nuts.
Empty spaces are then formed between the masonry surface and the protruded parts of the waved
panel, and epoxy filling is introduced into the empty spaces to effectively adhere the waved panel
to the masonry wall.
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Fig. 3. Waved steel panels

a) Installation waved panel

~G.

| . L T =
¢) Insert of anchor d) Application of epoxy
Fig. 4. Installation of waved steel panels to concrete frame

2.2. Design

In order to evaluate improvement in seismic performance, five specimens were manufactured.
As illustrated in Fig. 5, the cross-section and length of the column, upper beam, and lower beam
are 300 mmx300 mm and 1,950 mm, 300 mmx450 mm and 1,700 mm, and 600 mmx350 mm and
2,700 mm, respectively. 28 days compressive strength of the concrete was 45.2 MPa. Steel
reinforcements with a diameter of 13 mm were used as the longitudinal reinforcement. Stirrups
and hoops with a diameter of 10 mm were also used. Cement bricks with a compressive strength
of 8 MPa and absorption rate of 10 were used for the masonry, using an internal 0.5 B brick laying
type. The steel material used in the wide-flange beam and waved panel was SS400
(fy =235 MPa).

2.3. Experiments

As presented in Fig. 6, the specimens were fixed to a rigid frame with high tensile bolts,
through holes in the lower beam of the frame. A dynamic actuator with maximum capacity of
1,000 kN was used to apply cyclic loading at the rate of 0.5 mm/sec, using the displacement control
method. The actuator and the upper beam of the specimen were fixed with bolts, employing 4 steel
bars and plates for the loading. As illustrated in Fig. 7, the incremental drift allows 3 cycles for
each displacement, and the plan was to apply displacement up to the drift ratio of 8 %, which is
the lateral drift ratio with respect to the height of the column. Positive (+) and negative (-)
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displacements were repeatedly applied. The experiment was terminated when the lateral drift of
the actuator was beyond 100 mm, which is its limit, or when the load of the specimen was less
than or equal to 70 % of the maximum load. As Fig. 6 shows, a Linear Variable Differential
Transducer (LVDT) was installed to measure the lateral drift of the specimen.
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Fig. 8. Crack patterns of the specimens
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3. Test results
3.1. Cracking and failure mode

Fig. 8 presents the cracking and failure modes of the specimens. Initial cracks developed in
the lower beam-column joint at the drift ratio of 0.2 %, and additional cracks developed in the
upper beam-column joints of the bare frame. Cracks also occurred at the center of the column and
the crack width in the upper beam-column joint increased as the load increased. Concrete spalling
was observed as the crack width increased and the experiment was terminated due to the failure
of the upper beam-column joint.

For the masonry partially infilled frame, initial cracks developed in the upper beam-column
joint at the drift ratio of 0.4 %. Sliding failure was observed along the masonry joint at the drift
ratio of 0.7 %. Cracks occurred in the column adjacent to the masonry partially infilled wall after
the failure of the masonry wall and the crack widths increased with the increasing load. The
specimen of the masonry fully infilled frame revealed crack and failure modes similar to the
specimen of the masonry partially infilled frame. Initial cracks occurred at the drift ratio of 0.4 %,
and masonry joint sliding was observed at the drift ratio of 0.7 %. In the case of the specimen
retrofitted with the wide-flange beam frame, initial cracks occurred also at the upper beam-column
joint when the drift ratio of 0.6 %. As the load increased, cracks developed in the lower
beam-column joints and the columns. Initial cracks developed in the upper beam-column joints of
the specimen retrofitted with waved steel panels at the drift ratio of 0.7 %. There was no separation
of the waved panel from the frame and large cracks or delamination did not occur. Similar to the
specimen retrofitted with the wide-flange beam frame, the experiment of the specimen retrofitted
with the waved panels was terminated when the load reached approximately 70 % of the maximum
load after reaching its maximum load.

3.2. Load-displacement relationships

The hysteretic behaviors of the specimens under cyclic loading are presented in Fig. 9, and
Fig. 10 illustrates the envelope curves of all the specimens.

From the Figs. 9 and 10, specimens retrofitted with the wide-flange beam frame and waved
panels showed significantly larger maximum loads comparing with the other specimens. The
specimen retrofitted with the wide-flange beam frame showed a maximum load approximately
twice that of the masonry partially infilled frame specimen, and the specimen retrofitted with the
waved panels showed a maximum load approximately twice that of the masonry fully infilled
frame specimen.

The experimental results are summarized in Table 1. As shown in Table 1, the specimens
retrofitted with partially infilled and fully infilled frames have maximum load approximately 8 %
and 31 % higher, respectively, than that of the bare frame. The lateral resistance capacity of the
frames increases due to the masonry wall during the initial phase of loading. However, the
resistance strength decreased after cracks and failures in the masonry wall caused separation from
the concrete frame.

Table 1. Test results

Specimen Maximum load [kN] Ratio of maximum load (push)
Push Pull to the bare frame
Bare frame 137.80 —134.68 1.00
Masonry partially infilled frame 149.04 —146.06 1.08
Masonry fully infilled frame 180.46 —176.25 1.31
Retrofitted the wide-flange beam frame 305.76 —304.83 2.22
Retrofitted with waved steel panels 342.66 —340.75 2.49

1046 © JVE INTERNATIONAL LTD. JOURNAL OF VIBROENGINEERING. MAR 2016, VOL. 18, ISSUE 2. ISSN 1392-8716



1950. SEISMIC PERFORMANCE OF REINFORCED CONCRETE FRAMES RETROFITTED WITH INSERTED STEEL FRAME AND ADHERED WAVED STEEL
PANEL. NAMSHIK AHN, MIN SOOK KIM, SEONG-EON SONG, YOUNG HAK LEE

Load (kN)

Load (kN)
do

Z
% 3 4o
Displacement (mm) Displacement (mm)
a) Bare frame b) Masonry partially infilled frame
z
0 L =
'§-1
Displl:cmcn! (mm) Displacement (mm)
¢) Masonry fully infilled frame d) Retrofitted the wide-flange beam frame

Load (kN)

Displacement (mm)
e) Retrofitted with waved steel panels
Fig. 9. Load-displacement curve
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3.3. Effective stiffness
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Fig. 10. Envelope curve

The effective stiffness of a specimen is defined as the slopes of the maximum loads to the
maximum displacements under positive (push) and negative (pull) loadings as demonstrated in
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Fig. 11 [4]. Fig. 12 and Table 2 show the effective stiffness of each specimen. As illustrated in
Fig. 9, the bare frame specimen showed a radical decrease in effective stiffness up to the drift ratio
of 1 %. The reductions in effective stiffness of masonry partially infilled and fully infilled
specimens were not significant until the drift ratio of 0.7 %, but a radical reduction was observed
after the drift ratio of 0.7 %. The failure of the masonry wall occurred at the drift ratio of 0.7 %.
Therefore, partially infilled and infilled walls do not contribute to securing stiffness after the initial
loading stages. Specimens retrofitted with the wide-flange beam frame and waved panels did not
exhibit a significant reduction in stiffness up to the drift ratio of 0.8 %. Although their stiffness
was reduced later, the effective stiffnesses were twice larger than those of the other specimens.

Load

P+

2

=i

/ 7 Displacement

‘e (P™-p7)
P ~(DD)

Fig. 11. Calculation of effective stiffness: P*: Maximum load in positive loading (push),
P~: Maximum load in negative loading (pull), D*: Maximum displacement in positive loading,
D: Maximum displacement in negative loading
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Fig. 12. Effective stiffness vs. Drift ratio
3.4. Ductility

In this study, the displacement ductility can be computed by the following Eq. (1):

6ult
D=— 1
6yield ( )

where D is the ductility index, the ultimate displacement, §,,;; is defined as the displacement
corresponding to a 80 % strength degradation of the maximum strength, &,;¢;4 is defined as the
displacement corresponding to the first yielding of the specimen [5].

As shown in Fig. 13 and Table 3, the specimen retrofitted with the waved panels had the
highest displacement ductility. The specimen retrofitted with the wide-flange beam frame showed
the second highest displacement ductility. The specimen retrofitted with the waved panels was
approximately 21 % improved from the bare frame. The specimen retrofitted with the wide-flange
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beam frame was approximately 15 % improved from the bare frame.

510 4.8
4.6
4.5
4.3
o 4.2
K 4.0
£ 40
E
A 35
3.0
Bare Frame Masonry Masonry Retrofitted  Retrofitted
Partially  Fully Infilled The Wide-Flange with Waved
Infilled Frame Frame Beam Frame  Steel Panels

Fig. 13. Ductility ratio

Table 2. Effective stiffness of the specimen

Drift . Effective stiffness [KN/mm] . .
ratio (%) Bare Mgsonry partially Masonry fully | Retrofitted the wide- Retrofitted with
frame infilled frame infilled frame flange beam frame waved steel panels

0.2 121.2 125.1 129.7 187.4 204.4

0.6 88.2 104.9 115.6 179.5 180.1

1.0 60.4 74.3 87.6 149.3 159.6

1.4 50.0 58.9 70.6 112.5 130.1

1.8 422 46.2 57.5 96.5 105.5

22 343 35.5 44.3 80.2 90.1

2.6 24.3 27.9 36.3 67.6 76.3

3.0 18.3 21.8 294 513 59.4

3.4 — 17.4 26.6 45.2 52.6

3.8 — — 21.1 37.6 46.2

4.2 - - - 327 40.1

4.6 — — - 28.4 36.0

Table 3. Ductility of specimens
. Yield displacement | Maximum displacement | &,;: / | Ratio to
Specimen
(6yieta) [mm] (8u1¢) [mm] 8yie1a | bare frame

Bare frame 11.2 45.1 4.02 1.00
Masonry partially infilled frame 11.5 48.1 4.18 1.04
Masonry fully infilled frame 13.8 59.3 4.30 1.07
Retrofitted the wide-flange beam 156 718 460 1.10
frame
Retrofitted with waved steel panels 16.4 79.3 4.84 1.17

3.5. Energy dissipation

In this study, energy dissipation was evaluated by accumulating the energy dissipation of the
loading cycles until 70 % of the maximum load with respect to the energy of the first cycle. As
illustrated in Fig. 14, all the specimens showed similar energy dissipation up to the drift ratio of

0.7 %. However, after 0.7 %, specimens retrofitted with the waved panel and wide-flange beam
frame exhibited energy dissipation larger than twice those of the other specimens.

4. Conclusions

Two retrofitting methods employing a wide-flange shaped beam frame and waved steel panels
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were evaluated through cyclic lateral loading tests to improve the seismic performance of existing
reinforced concrete frames. The seismic performances of the retrofitted specimens were
experimentally compared with the bare, masonry partially infilled, and fully infilled frames.

160,000

=—Bare Frame

140,000 {4 —=Masonry Partially Infilled Frame
-~ Masonry Fully Infilled Frame

120,000
-==Retrofitted The Wide-Flange Beam Frame

100,000 -s-Retrofitted with Waved Steel Panels

80,000

(kN.mm)

60,000

40,000

Cumulative Energy Dissipation

20,000

0 4 = T T T T T T T
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Drift ratio (%)
Fig. 14. Energy dissipation of the specimen

The following specific conclusions were drawn from this study:

1) The retrofitted specimens did not exhibit any significant cracks or failures in the
beam-column joints or columns. Comparisons of the maximum loads showed that the maximum
loads of those two specimens were approximately twice as large as those of the other specimens.
In addition, the specimens with the greatest effective stiffness, in descending order, were the
specimen retrofitted with waved steel panels, wide-flange shaped beam frame, masonry fully
infilled frame, partially infilled frame, and bare frame, respectively. The effective stiffness of the
specimens retrofitted with waved panels and wide-flange shaped beam frame were approximately
twice as large as those of the other specimens.

2) The specimens with greatest ductilities, in descending order, were the specimen retrofitted
with waved panel, wide-flange shaped beam frame, masonry fully infilled frame, partially infilled
frame, and bare frame, respectively. The energy dissipations of the specimens retrofitted with
wave panel and wide-flange shaped beam frame were approximately twice as large as those of the
other three specimens.

3) This research proposed retrofitting methods employing wide-flange shaped beam frame and
waved steel panels. These methods are expected to be effective in improving seismic performance
in terms of maximum load, effective stiffness, and energy dissipation.

Acknowledgements

This work was supported by the National Research Foundation of Korea(NRF) Grant funded
by the Korea Government (MSIP) (NRF-2013R1A2A2A01067754).

References

[1] Hashemi A., Mosalam K. M. Shake-table experiment on reinforced concrete structure containing
masonry infill wall. Earthquake Engineering and Structural Dynamics, Vol. 35, Issue 14, 2006,
p. 1827-1852.

[2] Anil Q., Altin S. An experimental study on reinforced concrete partially infilled frames. Engineering
Structures, Vol. 29, 2007, p. 449-460.

[3] Altin S., Anil Q., Kara M. E., Kaya M. An experimental study on strengthening of masonry infilled
RC frames using diagonal CFRP strips. Composites Part B: Engineering, Vol. 39, Issue 4, 2008,
p. 680-693.

[4] Tsonos A. G. Lateral load response of strengthened reinforced concrete beam-to-column joints. ACI
Structural Journal, Vol. 96, Issue 1, 1999, p. 46-56.

1050 © JVE INTERNATIONAL LTD. JOURNAL OF VIBROENGINEERING. MAR 2016, VOL. 18, ISSUE 2. ISSN 1392-8716



1950. SEISMIC PERFORMANCE OF REINFORCED CONCRETE FRAMES RETROFITTED WITH INSERTED STEEL FRAME AND ADHERED WAVED STEEL
PANEL. NAMSHIK AHN, MIN SOOK KIM, SEONG-EON SONG, YOUNG HAK LEE

[S] Sheikh S. A., Khoury S. S. A performance-based approach for the design of confining in tied columns.
ACI Structural Journal, Vol. 49, Issue 4, 1997, p. 421-431.

Namshik Ahn is an Associate Professor in Department of Architectural Engineering at
Sejong University. He received his Ph.D. from the University of Texas at Austin, USA.
His research interests include seismic resistance design of concrete structures.

Min Sook Kim is a Research Fellow in the Department of Architectural Engineering at
Kyung Hee University. She received her Ph.D. from Kyung Hee University, Korea. Her
research interests include the serviceability of reinforced concrete members and the
behavior of fiber-reinforced polymer reinforced concrete members.

Seong-Eon Song is a Head of Research Institute, BCOBEN Co. Ltd., Seoul, Korea. He
received his M.S. from Hanyang University, Seoul, Korea. His research interests include
the seismic design and analysis of concrete structures.

Young Hak Lee is an Associate Professor in the Department of Architectural Engineering
at Kyung Hee University. He received his Ph.D. from the Pennsylvania State University,
PA, USA. His research interests include the behavior of fiber reinforced polymer
reinforced concrete members and developing analytical models of concrete structures.

© JVE INTERNATIONAL LTD. JOURNAL OF VIBROENGINEERING. MAR 2016, VOL. 18, ISSUE 2. ISSN 1392-8716 1051




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /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 true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 8
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 (None)
  /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 [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice


