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Abstract. The effects of strong earthquakes in the past years show that the acceleration of near
fault earthquake, for having impact motion with long periods at the beginning of the record,
“exerted” have significant differences with far-fault earthquakes. Adverse effects of such
earthquakes increases by approaching the main time of period of structures to period of these
earthquakes. Nowadays using energy dissipation systems, in order to reduce the vibrations of the
structure has been very common. Such these energy dissipation systems can be noted viscose
dampers that by having hysteresis loops of fat greatly increase energy loss in buildings. In this
study, the number of dual-steel frames equipped with nonlinear viscous dampers and by applying
records seismic near and far fault to the frames of 4, 6, 8 and 10 floors, behavior and response of
these types of frames by nonlinear analysis and in Perform 3D software is evaluated.

Keywords: dual frame, viscous damper, time history non-linear analysis, far-fault region,
near-fault region.

1. Introduction

But after the destructive and strong earthquake Northridge 1994, Kobe 1995 or Chi Chi 1999
attention of researchers attracted to the near region earthquake and their characteristics [1].
Earthquakes of near region have higher acceleration and more limited frequency content in higher
frequency values than far region earthquakes. Mapping of these earthquakes, especially when are
under progressive direction taking, have long period pulses with strong slopes which are mostly
at the beginning of the earthquake record [2]. In Fourier spectrum mapping earthquakes in near
region rather than in spectral domain in a large range periodic have maximum value within a small
region or in the other words in a particular period have maximum value. Existence of such
behavior in near region earthquakes, causes behavior of the structure from the mode status which
in it one or several of structure are determinative of structure behavior outed and have had that in
case wave behavior caused by sum of effects of radiations passing through the structures [3].
These reason as wave motion is a reason on the impact of movements in the near region on long
structures behavior. Incidence of pulse in the first record represents release of a significant kinetic
energy in a short time, which is caused by the failure of the fault. [4]

In recent years scientists and engineers have come to the conclusion that the traditional
approach to designing buildings based on stiffness and resistance, is replaced by the a new
approach that absorb and dissipate energy plays an important role in it. [5]. the use of energy
absorbing system after the first earthquake (1989) Loma Prieta was raised. In 1997 Dargoosh and
colleagues provided a history of the energy absorbing systems [6]. In 1998, Constantine and Song
presented the how to the design elements used in these systems to cope with lateral forces caused
by the earthquake [7]. Structure Engineers Association of Northern California (SEAOC) in 1992
released guidelines based on using method of nonlinear in structures equipped with
energy-absorbing systems [8]. In 1994, the Association SEAOC proposed a report on the
application of energy absorbing systems in new buildings [9]. As well as other guidelines for
evaluating buildings energy absorbing system can be noted 273 FEMA, 356 FEMA and 19 ATC
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[10, 11]. Similarly, in 2000 and 2003, NEHRP released Privacy Policy designing of systems with
damper on the analysis of these systems based on linear methods and as equivalent lateral force
[12]. In recent years, America Society of Civil Engineers guidelines for seismic loading
conditions, analysis, and design of structures with damper) 05-7 (ASCE presented. [13]. more of
these guidelines allow that design loads due to use of energy absorbing systems are reduced [14].

2. Analytical model specifications

In this article, 4 steel frame model, two-dimensional, four, six, eight and ten floors with the
number of openings equal to five, with a width of four meters and a height of 3.2 meters using
tenth topic of National Construction (Design and Construction steel buildings) and 2800 standard
of Iran was designed [15, 16]. For example, for 4 and 6-storey building with T = 0.457 and
T = 0.624, we have:

A, < 0.0025h & T =0457sec <0.7, R=7,
A, 0025 A, (1)
A,,=0.7RA,,— 0.7RA,,< 0.025h — T < W - Drift = T < 0.0059.

Similarly, for frames 8 and 10 floors allowed the relative displacement of 0.00476 is obtained.
It is worth noting that this values to the equivalent of 0.7R are increased in nonlinear analysis and
in order for frames 4 and 6 floors of 0.025 and for 8 and 10 floors frames is 0.02. Models after the
design in ETABS and determining the controls necessary sections and again in the application of
nonlinear analysis PERFORM 3D, has modelled. Due to passing from the linear region and the
need to define the properties and performance of materials in the region of nonlinear members,
the criteria have been used to improve guidelines [17]. In Table 1 also period obtained from linear
and nonlinear static analysis has been presented.

Table 1. Periodicity of models
Periodicity (s)

Models | ETABS | PERFORM
4 floors 0.457 0.442
6 floors 0.624 0.611
8 floors 1.114 1.081
10 floors 1.182 1.168

2.1. Accelerogram earthquake near and far faults

In order to achieve the desired goals, fourteen registered record was used that seven records of
earthquakes near field and seven other records is related to the far field. All records studied in soil
of type 2 (according to the 2800 standard classification of Iran) have been chosen, that this
acceleration mapping along with their characteristics are presented in Tables 2 and 3.

Table 2. Mapping earthquake of far field with a distance of 70 to 100 km
Row | Location of occurrence | Year Station Distance | Intensity | PGA (g)
1 Kern County 1952 Taft 81 7.4 0.17
2 Tabas 1978 | Dayhook 107 7.4 0.4
3 Imperial valley 1979 Calexico 90.6 6.5 0.27
4 Loma Prieta 1989 Presidio 83.1 6.9 0.099
5 Loma Prieta 1989 | Cliff House 84.4 6.9 0.107
6 Manyjil 1990 Abbar 74 7.3 0.51
7 Kocaeli 1999 Ambarli 78.9 7.4 0.18

24 © JVE INTERNATIONAL LTD. VIBROENGINEERING PROCEDIA. OcT 2016, VOL. 9. ISSN 2345-0533



STUDYING THE EFFECTS OF EARTHQUAKES NEAR AND FAR FAULT REGION ON SEISMIC BEHAVIOR OF DUAL FRAME EQUIPPED WITH VISCOUS

Table 3. earthquake records near filed to distance of 10 km

DAMPER. HAMID REZA ASHRAFI, AMIR MOHAMMAD AMIRI, SOROUSH DADGAR, PEYMAN BEIRANVAND

Row | Location of occurrence | Year Station Distance | Intensity | PGA (g)
1 Kocaeli 1999 | Sakarya (90) 3.1 7.6 0.37
2 Chi-Chi, 1999 Tcu052 N 0.24 7.6 0.41
3 Chi-Chi, 1999 Tcu052 W 0.24 7.6 0.34
4 Chi-Chi, 1999 | TCUO068 (N) 1.09 7.6 0.46
5 Chi-Chi 1999 | TCUO068 (W) 1.09 7.6 0.56
6 Chi-Chi, 1999 | TCU072 (W) 1.79 7.6 0.3
7 Chi-Chi 1999 | TCUI128 (W) 9.7 7.6 0.139
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Fig. 1. Maximum displacement of frame of 10,8,6 and 4 floors (near and far fault)
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3. Graphs of relative displacement classes and maximum displacement of classes

The results overall and relative displacement of classes for all frames 4, 6, 8 and 10 floors in
conditions fault for both near and far without viscous damper and with viscous damper linear has
been calculated for the number of records. Diagrams related to displacements of overall classes in
Fig. 1 have been presented.

As can be seen in more of charts the overall displacement caused by the near field records in
compared with the records of far area have huge difference that this difference in continue in the
diagrams related to relative displacement classes can be seen, it would need to consider the effects
of near area records of fault. As expected, values related to overall and relative displacement
classes in the near field than values of the far area were higher after using viscous dampers in
models values related to overall and relative displacement classes both in the records of near field
and far field records decreased significantly. This reduction in values of total and relative
displacement due to existence of impact pulses in near field earthquake records classes in greater
value was performed. This indicates that the accuracy of previous studies on the use of dampers
has power of @ = 0.5 on the power-speed related to the viscous damper. It is worth noting that the
reduction made in values of total and relative displacement in those records of far field had pulse
beats like, and most of the energy of the earthquake in a short timeframe transferred to structure,
in compared with other far field records to the greater value was performed. This reflects the
ability of damper used in absorbing severe powers damage to the structure in short time. By
increasing the height necessity of using more energy absorbing devices will be displayed. For
example, total and relative displacement of classes in model of 10 floors in the effect of near field
earthquake Chi-Chi 068 W, in the case of viscous damper of values 56. 27 cm and 0.0119,
respectively, in values of 2.9 cm and 0.00239 is decreased.

As seen in these figures, with the viscous damper installation in frames the frames behavior
has been more predictable. In Figs. 2 and 3 the relative displacement of classes for the 10 floors
frame in the near and far filed has been presented.
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Fig. 2. Relative displacement of 10 floors model under the near field record
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Fig. 3. Relative displacement of 10 floors model under far field record
3.1. Cutting base

Another benefit of using viscous dampers is reduction of the amount of cutting base and this
has been clearly demonstrated in studies conducted by the researchers. Tables 4 and 5 includes
the maximum values of cutting base in two modes without the presence of viscous damper and
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with viscous damper are for the near and far field earthquakes. As can be seen values for the base
cutting in near field earthquakes is greater than the values for far field. It seems as if the same
frame as the equivalent static analysis in that case should be considered for the near faults mode a
higher cutting base. If the use of viscous damper in models, on average cutting base values by
30 percent in near field earthquakes and in far field earthquake was reduced by 50 percent. The
maximum values of reduced cutting base in models in Tables 4 and 5 have been presented. As can
be seen maximum value of cutting base that in table below has been shown that is relevant to near
field earthquake of Chi-Chi TCU 052 W. Record of this earthquake at the beginning of itself has
a movement of intense pulse like that more of its energy is applied to the structure as an impact
and viscous damper used as well the impact entered have absorbed and dissipated, so that the
value of cutting base from the value of 168.38 in the case without viscous damper to value of
66.72 in the mode of using viscous damper is reduced.

Table 4. Comparison of cutting base in two modes of without and with additional damper near field fault
4 floors 6 floors 8 floors 10 floors

Near field - —rn o = With | Without | With | Without | With | Without | With
earthquakes
damper | damper | damper | damper | damper | damper | damper | damper
Chi nghl\g CUL 2704 5.84 65.18 | 2099 | 151.64 | 51.81 | 16838 | 66.72
Ch‘O%gINTCU 26.2 5.55 75.15 | 2055 | 128.84 | 59.83 | 13522 | 79.28
Chlo(ég‘\f]CU 25.51 9.57 5477 | 2333 | 12234 | 4861 | 169.56 | 69.38
Ch‘O%g‘I\TICU 16.68 6.43 62.84 1544 | 6737 | 39.61 98.53 70.05
Ch‘o(;gl\gcu 18.64 9.37 6737 | 39.62 | 3547 | 2889 | 5404 | 36.68
Chi Chi TCU
0128 W 5.94 2.53 3547 | 2889 | 25.04 8.89 4335 | 22.75
Kocaeli Sakarya] 11.08 7.46 7238 | 2389 | 7238 | 23.89 | 109.18 | 32.54

Table 5. Comparison of cutting base in two modes of without and with additional damper far field fault
Far field 4 floors 6 floors 8 floors 10 floors
Without With Without With Without With Without With
earthquakes
damper | damper | damper | damper | damper | damper | damper | damper
Kern County 14.73 3.94 23.69 11.29 39.46 21.58 47.47 24.356

Tabas 8.74 7.48 17.34 10.68 36.54 19.88 | 40.84 20.3
Imperial Valley| 13.42 5.42 55.42 13.88 | 13144 | 3878 | 15649 | 51.68
Loma Pricta 10.19 2.56 26.5 8.97 106.3 23.86 | 12839 | 28.56
(Prisidio)
Loma Prieta
(CIiff House) 3.89 0.74 15.07 2.71 46.18 9.53 67.79 14.27
Manjil 13.26 6.07 18.28 10.65 33.65 213 73.24 19.98

Kocaeli Ambrili|  10.34 2.05 43.38 10.6 111.27 22.56 129.3 40.67

4. Conclusions

1) The survey results show that given the special characteristics of near field fault of records
show the different behavior of structures under the effect of records. Although numerical results
obtained in this study perfectly depend on specifications frames designed and records and other
factors such as structure conditions of site, however, in general can be concluded that structures
under the effect of these records have different behavior. Need of displacement near fault records
in comparison with the need for displacement of far fault records was found. The maximum
relative displacement under near field records in frames of 4 and 6 floors occur in the elementary

© JVE INTERNATIONAL LTD. VIBROENGINEERING PROCEDIA. OcT 2016, VOL. 9. ISSN 2345-0533 27



STUDYING THE EFFECTS OF EARTHQUAKES NEAR AND FAR FAULT REGION ON SEISMIC BEHAVIOR OF DUAL FRAME EQUIPPED WITH VISCOUS
DAMPER. HAMID REZA ASHRAFI, AMIR MOHAMMAD AMIRI, SOROUSH DADGAR, PEYMAN BEIRANVAND

floors and in the frames of 8 and 10 floors occur in middle floors. The reason for this is that with
the increase in Tp /T models, the participation and influence of higher modes are more in structural
response. So the high frequency content of the earthquakes near fault, the upper floors is more
affected. 2) In most cases, the amount of cutting base obtained from linear and nonlinear dynamic
analysis of time history for near fault records is more than far fault records If the design in static
analysis method should be further considered by using the coefficients, cutting base for near fault
that the Code UBC97 these factors in a table has been offered and its vacancies, in 2800 code of
Iran is felt. 3) The increasing the height of frames and thus increase the number of added dampers,
a greater reduction in the amount of relative displacement and cutting base was observed that this
show efficiency of this type of dampers in high structures. 4) Due to, easy to install this type of
damper in building frames and also due to having the most populous country in the near fault and
the probability of occurrence of earthquake, viscous dampers can be used to retrofit existing
buildings in these areas.

References

[1] Dadgar Soroush The Effect of Viscous Dampers on the Seismic Behavior of a Double Frame Rate
and Determine Their Behavior. Master’s Thesis, Razi University, 2013.

[2] Housner G. W., Trifunak M. D. Analysis of accelerograms — parkfield earthquake. Bulletin of the
Seismological Society of America, Vol. 57, 1967, p. 1193-1220.

[31 Moehle J. P. Seismic analysis, design and review for tall building. The Structural Design of Tall and
Special Buildings, Vol. 15, 2006, p. 495-513.

[4] Kalkan E., Kunnath S. K. Effect of fling step and forward directivity on seismic response of
buildings. Earthquake Spectra, Vol. 22, 2006, p. 367-390.

[S1 FEMA-440 (ATC-55), Improvement of Nonlinear Static Seismic Analysis Procedures. Applied
Technology Council, Federal Emergency Management Agency, Washington DC, 2005.

[6] Soong T. T., Dargoush G. F. Passive Energy Dissipation Systems in Structural Engineering. John
Wiley and Sons Ltd., London, New York, 1997.

[71 Constantinou M. C., Soong T. T., Dargush G. F. Passive Energy Dissipation Systems for Structural
Design and Retrofit. Monograph Series No. 1, Multidisciplinary Center for Earthquake Engineering
Research, University at Buffalo, State University of New York at Buffalo, Buffalo, NY, 1998.

[8] Recommended Lateral Force Requirements and Commentary. SEACO — Structural Engineering
Association of Northern California, California, 1992.

[91 Recommended Lateral Force Requirement and Commentary. SEACO — Structural Engineering
Association of Northern California, Sacramento, CA, 1999.

[10] NEHRP Guidelines for the Seismic Rehabilitation of Buildings and NEHRP Commentary on the
Guidelines for the Seismic Rehabilitation of Buildings. FEMA — Federal Emergency Management
Agency, Reports No. FEMA-273 and FEMA-274, Washington, D.C., 1997.

[11] Structural Response Modification Factors: ATC-19. ATC — Applied Technology Council, Redwood
City, California, p. 5-32.

[12] NEHRP Recommended Provisions for Seismic Regulations for New Buildings and Other Structures.
NEHRP — National Earthquake Hazard Reduction Program, Federal Emergency Management Agency,
Report No. FEMA 302, Washington D.C., 1997.

[13] Minimum Design Loads for Buildings and Other Structures. ASCE7-05, American Society of Civil
Engineering, Reston, Virginia, 2006.

[14] NEHRP Recommended Provisions for Seismic Regulation for New Buildings and Other Structures.
NEHRP — National Earthquake Hazard Reduction Program, Appendix to Chapter 13, Structures with
Damping Systems, Federal Emergency Management Agency, Washington, DC, 2003.

[15] Regulations Buildings Against Earthquake Load (Standard 84-2800 Iran). Third Edition, Building and
Housing Research Center.

[16] Office and Promote the Development of National Building Regulations. The 10th issue of National
Construction (Design and Construction of Steel Buildings), 2008

[17] Instructions Seismic Rehabilitation of Existing Buildings. Technical Publication No. 360, Office and
the Formulation of Criteria, Management and Planning Organization, International Institute of
Seismology and Earthquake Engineering, 2006.

28 © JVE INTERNATIONAL LTD. VIBROENGINEERING PROCEDIA. OcT 2016, VOL. 9. ISSN 2345-0533




<<
  /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


