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ABSTRACT :

The necessity of earthquake resistant reinforcement for structural foundations in large-scale earthquakes is
rising. Especially, earthquake resistance reinforcement methods for pile foundations for bridges and buildings
and pipeline networks for water, sewage, gas etc. are limited by various unfavorable construction conditions.
Urano, Adachi, Mihara and Kawamura proposed a new method for earthquake resistance reinforcement
applicable to either new or existing pile foundations, which was confirmed by model shaking table test under 1g
gravitational field and the numerical simulation analysis. The proposal method aims to increase the stiffness of
the pile foundation by the effect of a two layered Rahmen structure by the reinforcing body made in the ground.
This paper shows a full scale field test of the proposed method and its numerical simulations that were
conducted to examine deformation characteristics of the reinforced foundation and the effect of the
reinforcement. Based on the test results, applicability of the proposed reinforcement method for a pile
foundation has been confirmed.

Pile foundation, Earthquake Resistance Reinforcement, Ground Solidification, Lateral
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1. INTRODUCTION

In recent years, re-evaluating the earthquake level on an aseismic design, preparing existing structures and
their foundations ready against the supposed coming large-scale earthquake have raised the necessity of
earthquake resistance reinforcement method. Actually, reinforcement methods for pile foundations are limited
due to construction restrictions such as site and space. To deal with that problem, the authors proposed a new
type of earthquake resistance reinforcement method, which is applicable even for existing pile foundations. In
this method, ground solidification technique is adopted in construction of a solidified body in the ground
surrounding a portion of the pile group, which is in combination with the piles and footing resulting in a
two-layer Rahmen structure strongly reinforcing the pile foundation against the earthquakes. The effectiveness
of the method had previously been confirmed by model shaking table tests under 1g gravitational field and
numerical simulation (Adachi 2002). This paper reports about a full-scale model test carried out for
investigating the construction performance and quality of the proposed method at actual scale level of pile
foundation.
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2. OUTLINE OF FULL SCALE MODEL TEST

Outline of the pile foundation and ground used in the experiment are shown in Figure 1. This newly constructed
pile foundation for experiment consists of four steel pipe piles, which are 406.4 mm in outer diameter, 9.5 mm
in thickness and 10.0 m in length, being arranged at 2.0 m spacing. Material properties of steel pipe piles are
tabulated in Table 1. Pile installation was carried out by the method of inner pre-boring and tip grouting
(cement milk spraying agitation technique). The pile heads were fixed with 0.5 m length embedded in a
reinforced concrete footing of 3.8 m x 3.8 m x 0.6 m dimension. On the outer surface of two of the steel pipe
piles, strain gauges and their protectors (L-shape steel) were set up beforehand. Moreover, a 5 cm-thick styrene
foam layer was layout at the bottom of the footing to eliminate the friction between the concrete and soil.

As for the ground conditions, beneath a 2 m thick surface fill layer, there exist a 5 m thick soft loam and clay
layer with SPT N-value of 1 followed by a 1.5 m thick clay of SPT N-value of 5~10, which are underlain by a
sand layer of SPT N-value of 40. The pile tips were embedded about 1 m in the sand layer. The reinforcement
body was constructed by ground solidification treatment to bind the pile group at its middle length, so that
together with the footing they form a 2-layer Rahmen structure, thank to its restraining effect the pile
foundation rigidity is enhanced.

The reinforcement body, being almost the same to the footing in horizontal dimension, was situated between
the depths of 3.2 m ~ 5. 2m (2.0 m thick). It was structured by spraying cement milk at 12 spots within a
prescribed periphery using high-pressure jet-grouting method, which was capable for obliquely construction.
The design strength of the reinforcement body is 1 MN/m’. Image of the created formation within the ground is
shown in Figure 2, while Figure 3 demonstrates its cross-section and the structure construction sequence.

For the purpose of confirming mechanical behavior, effectiveness and construction ability of this reinforcement
method during application, three testing scopes included in this study are:

1. Lateral loading tests,

2. Vibration tests,

3. Observation of excavated reinforcement body.

Outline of each experiments as well as the test results are described hereafter.
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Figure 1 Full-scale model test outline
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Table 1. Material properties of steel pipe pile.
Steel pipe pile 406.4mm, t=9.5mm, L=10.0m

Section area A (m’) 0.011846
Geometrical I (m") 0.000233
moment of inertia
Geometrical Z (m’) 0.001149
moment of area
Young modulus E 2.1x 10°
(kN/m?)
Bending rigidity EI 4901.1
(kN/m?)

3. LATERAL LOADING TESTS

3.1. Test Outline

Lateral loading tests were performed before and after construction of reinforcement body to compare the
behaviors of the pile foundation. For lateral loading, two oil pressure jacks were used to apply uniaxial
load in multi-cycle loading style (JGS 1983).

Instrumentation with displacement transducer, inclinometer, load cell and strain gauges for measurements
in lateral loading tests is shown in Fig. 4. One set of strain gauge was setup on one pile on the push-in side,
while 10 sets are on another pile on the pull-out side.
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3.2. Test Results

3.2.1 Load - Displacement Relationship
Load - Time curves and Load - Lateral displacement curves of the pile head from lateral loading tests
before and after reinforcement are presented together in Figures 5 & 6, respectively, for comparison. The
maximal load before and after reinforcement was 600 kN and 787.5 kN, respectively. Compared to 17.2
mm of lateral displacement of the footing at the moment of maximal loading in the test before
reinforcement, the displacement after reinforcement was reduced to 4.8 mm only. Thus after
reinforcement, even when approaching the maximal load of about 200 kN higher than before
reinforcement, the load - displacement relationship still showed almost linear elastic behavior. Actually,
according to the inclinometer equipped on the side surface of the footing, the footing inclination angle at
the moment of 600 kN load intensity was +0.0956 degree and + 0.0608 degree in the tests before and after
reinforcement, respectively (rotation in the direction of loading is signed as “+”).
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Figure 7 Bending strain distribution (under load intensity of 600 kN).
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Figure 8 Distributions of lateral displacement and shear stress in accordance to bending strain distribution
(under load of 600 kN).

3.2.2 Bending strain distribution

Bending strain distribution before reinforcement under load intensity of 600 kN is shown in Figure 7. Also
combined in the same figure is calculated bending distribution without reinforcement of an elastic beam
above foundation level under pile head fixed condition (Chang method). The results of test without
reinforcement showed a generally good agreement with calculated values. After reinforcement, due to
confining effect of the reinforcement body set at the middle part of the piles, bending strain was reduced
near the pile head, but inversely increased near the end of reinforcement body. However, for the lower part
of the pile (beneath the reinforcement body depth), bending strain was almost not occurred. Such behavior
is considered due to the effect of two layer Rahmen structure formed by setting the reinforcement body to
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relate the pile foundation and the footing. Using elastic flexible curve equation from bending strain
distribution shown in Figure 7, numerical integration and differentiation were performed, and calculated
results of pile lateral displacement distribution and shear force distribution are presented in Figure 8. In
calculation, micro incremental interval of depth, dx = 0.25m, was adopted in picking up the values of the
strain curve. As shown in Figure 8, by setting up reinforcement body, up to the depth of GL -3.0m, the pile
lateral displacement largely decreased. Also in this case, the shear force near the top of the reinforcement
body has been increased compared to that before reinforcement. Because of that, for actual design,
thoroughly consideration of the shear stress in adjusting the thickness and position of the reinforcement
body is necessary.

3.3. Analysis based on Beam-Spring System Model

To investigate a simple design technique for this reinforcement method, it was attempted to estimate the
results obtained from lateral loading test by beam-spring system modeling (Ohtsuka 2001).

3.3.1 Modelong

An analysis model based on beam - spring system is shown in Figure 9. In this model, elastic beam
elements were used for simulating piles and footing. Material properties for piles are tabulated in Table 2. It
was assumed the footing as rigid beam with stiffness of 100 times higher than that of steel pipe pile. For
the ground, the springs were considered of 6 types numbered from 1~6 as shown in Figure 9, respectively.
According to data of previous pile lateral loading test, the spring index in horizontal direction of piles was
found suitably evaluated by a power function (y %) of lateral displacement y (Nishi 1987 , AIJ 2002) as
expressed by following equation (1), in which horizontal subgrade reaction coefficient was used for
non-linear spring.

K; = Ko * ()" (3.1

Where: K, is horizontal subgrade reaction coefficient (kN/m?*);

K, is standard horizontal subgrade reaction coefficient (kN/m?);
y is non-dimensional lateral displacement (adopting the lateral displacement of the pile from the test, in
unit of cm, g,y > 0.1);
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6) Shear spring to the side surface of the reinforcement body
Figure 9 Analysis model

~



th
The 14 World Conference on Earthquake Engineering
October 12-17, 2008, Beijing, China

Table 2 Material properties for piles (beam elements)
Steel pipe pile ¢ 406.4t=9.5L =10m

Sectional area A (m?) 0.011846
Sectional moment inertia / (m*) 0.000233
Sectional coefficient Z (m’) 0.001149
Young modulus E (KN/m®) 2.1x10°
Bending rigidity EI (KN-m’) 4901.1

Table 3 Physical properties of reinforcement body (horizontal strain)

Reinforcement body (cement solidified treated bq

Volume unit weight (KN/m’) 15.0
Young modulus E (KN/m?) 15x10°
Elastic shear modulus G (kN/m?) 55x10°
Poisson ratio 0.35

Table 4 Analysis cases

Analysis cases Conditions
1 | Non-reinforced a=1.0
2 | Non-reinforced a=0.5
3 | Reinforced a=1.0
4 | Reinforced a=0.5

« is correction coefficient of non-dimensional displacement amount y

The correction coefficient o was adopted in the function y "% so that the required spring constant would
better express the test results. Value of K, was calculated based on N-value according to the method found
in A1J(2002). Horizontal subgrade reaction coefficient used in the analysis is presented in Figure 10. In
this figure, since lateral displacement under non-reinforcing and reinforcing condition were different from
each other, therefore the subgrade reaction coefficient under reinforcing condition had become greater
compared to that under non-reinforcing condition by taking into consideration of the function y ~2,
Different values calculated based on various ordinary design standards such for AIJ(2002), JRA(2002) or
RTRI(2000) are compared in the same figure. Furthermore, the vertical spacing of horizontal springs of
piles was set at maximum about 0.4m, which is the same as in the pile diameter. Beside that, the pile
spacing of 5D as in full-scale model test was found too large to consider about effect of pile group on
lateral ground spring constant, and would not used in this analysis.

Therefore, in order to directly simulate such condition in the analysis model, the reinforcement body was
modeled by elastic material with plane strain elements as shown in Table 3. The transverse side of plane
strain elements was assumed the same as the footing width. In order to represent an interaction with the
surrounding ground, vertical, lateral and shear springs were set up at the periphery of the reinforcement
body (indicated by number 2~ 6 in Figure 9). For setting the reinforcement body, the ground spring value
was calculated in accordance with the calculation method of horizontal subgrade reaction coefticient for
spread foundation (JRA(2002)). Here, the shear spring constant Ks was estimated equal to 1/3 of
horizontal spring constant. For convenience, normal springs in horizontal and vertical directions (No.2 &
5) of reinforcement body were set at the node points on front surface of loading direction and bottom
surface with the value in proportion to the area, and shear springs (No.3, 4 & 6) were set each at the center
of upper, lower and side surfaces (not in the same direction of loading) of the reinforcement body.
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Analysis cases are summarized in Table 4.

3.3.2 Analysis Results and Discussions

Distribution of lateral displacement and bending moment at loading intensity 600kN are presented in
Figure 11. For correction coefficient & = 1.0, calculated lateral displacement and bending moment were
20% and 30%, respectively, higher than that from the test results for both non-reinforcing and reinforcing
conditions. In this case, by paying attention on estimation of horizontal subgrade reaction coefficient and
adjudgment of ¢, finally it was able to reproduce the test results for both non-reinforcing and reinforcing
conditions with o= 0.5. Consequently, by modeling based on beam-spring system shown in Figure 9, the
design procedure of the proposed reinforcement method with reinforcement body has been judged
effective. Actually, in estimation of ground spring value under reinforcing condition influences such as
from setting of reinforcement body should also be examined in details.,
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Figure 10 Comparison of ground reaction coefficient(at loading intensity of 600kN)
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4. VIBRATION TESTS

4.1. Test Outline

Vibration test is carrying out to clarify vibration characteristics of the actual structure (Inoue 1996).For the
purposes of understanding vibration characteristics of actual structures, which in this case are vibration
amplitude and natural frequency of the pile foundation, full-scale model vibration tests were conducted
before and after reinforcement. In these tests, using the full-scale pile foundation model shown in Figure
12, a vibration generator with maximal vibration force of 40 kN was set up at the center of the upper
surface of the footing, which created sinusoidal waves of frequency from 1 to 15 Hz. Vibrations were applied
in horizontal and vertical directions. Vibration conditions are summarized in Table 5. For measurement,
micro-displacement meters and accelerometers were arranged on the upper surface of the footing as shown in
Figure 12.
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B Accelerometer (a)

| Reinforcement
Body
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1o el
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Figure 12 Vibration test equipment.

Table 5 Vibration conditions

Vibration 1~ 15 Hz
frequency
Vibration \Ijl())rr;fi(;?ltal 0.2-04Hz
freqltle}?. cy Vertical 2.5Hz
PHCh: vibration
Horizontal 40 Nm
vibration (1.0 ~10.0 Hz)
20 Nm
vibration (10.0 ~12.2 Hz)
moment 5 Nm
(10.0 ~ 12.2 Hz)
Vertical 20 Nm
vibration (2.5~15.0 Hz)

4.2. Test Results

Relationship between vibration frequency and the normalized displacement vibration amplitude to
vibration force is plotted in Figure 13. The plotted data were obtained from the result of the first test
among two tests conducted after reinforcement. According to beforehand test, the natural frequency of the
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pile - footing combination (without the ground) was 1.6 Hz before reinforcement and 2.1 Hz after
reinforcement. Beside that, the natural frequency of the ground was about 3.1 Hz according to microtremor
measurement. If only look at Figure 13, confirmation about variation of natural frequency of the pile
foundation structure is difficult, because it is unable to clearly identify the natural frequencies before and
after reinforcement. However, in all frequencies (1 ~ 15 Hz), a decrease in displacement vibration
amplitude after reinforcement compared to that before reinforcement can be seen. This is considered due to
reinforcing effect of the reinforcing body to the pile foundation structure in enhancing its rigidity.
Reduction ratio of displacement vibration amplitude after reinforcement to that before reinforcement is
plotted in Figure 10. It is clear from this figure that the displacement was reduced for 20 ~ 30 % under
horizontal vibration, and 30 ~ 40% under vertical vibration.
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Figure 14 Displacement amplitude reduction ratio

5. OBSERVATION OF REINFORCEMENT BODY FROM EXCAVATION

After completion of lateral loading tests and vibration tests, the reinforcement body was excavated to observe
its ready form as well as its quality.

To enable observation of the outer shape and side surface of the reinforcement body, excavation up to the
ground level of GL -3.5 m was performed. Excavation situations are shown in Photos 1 and 2. Observation
indicated that the initially designed horizontal dimension of 3.8m x 3.8m was satisfied, and the joining between
the pile and the reinforcement body was in good adherence. Collection of continuous core along depth was
carried out at 3 spots as shown in Figure 15 and the thickness of the reinforcement body was confirmed. It was
understood that, a homogenous reinforcement body has been constructed within the depth from GL - 3.2m to
GL - 5.2m. The status of the collected cores is shown in Photo 3.

Unconfined compression tests were performed on specimens of collected cores to examine their strength
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characteristic. The loading was conducted by compression at constant strain of 1%/min. Results of compression
tests on specimens of four weeks aging cores are shown in Table 6. It was found that the obtained strength
considerably surpassed the designed compressive strength of 1.0MPa. Furthermore, mean value of moist
density pt was 1.48g/cm’.
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Figure 15 Load versus axial strain curves

Table 6 Mean value of unconfined compression tests (four weeks).
Compression strength q, | 4.4 MPa

Elastic coefficient E 5 1460 MPa
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Photo 3 Core gathering positions(C1,C2,C2)

6. CONCLUSIONS

By conducting full-scale model test of earthquake resistance reinforcement method on actual scale pile
foundation using ground solidification technique, following points are made clear.

1) Comparing the behaviors of the pile foundation under lateral loading (at load intensity of 600 kN), bending
moment and displacement after reinforcement were reduced compared to those before reinforcement, which
confirms the reinforcing effect of the proposed method.

2) It was confirmed that numerical analysis by spring-beam model could generally reproduce the behaviors of
the pile foundation before and after reinforcement as in lateral loading test.

3) As shown by vibration test results, with applying vibration frequency from 1 to 15 Hz, displacement was
reduced for 20-30% during horizontal vibration and 30-40% during vertical vibration, which suggest about
displacement suppression effect of the reinforcement method.

4) By excavation of reinforcement body for observation, it was confirmed that the reinforcement body and the
piles are well adhered as planned. Moreover, from the results of compression tests it is understood that the
attained strength of the reinforcement body essentially satisfied the design value.

Therefore, it is concluded that this new reinforcement method is highly applicable to actual structures. Based on
these data, following work would be conducting detailed investigation on influences of various specifications
such as ground conditions, pile foundations and reinforcement body in order to establish a simple design
method.

REFERENCES

Adachi, Y., Urano, K. and Mihara, M. (2002). Investigation on pile foundation structure behaviors during
liquefaction and re-lated reinforcement method. Proc. of 47th Symposium on Geotechnical Engineering,
187-192.

The Japanese Geotechnical Society. (1983). Method of lateral loading for piles.

Ohtsuka, H.(2001). Earthquake resistance design for pile foundation structures in recent ground.

Nishi, Y. and Esashi, Y.(1987). Measurement of ground reaction coefficient, Foundation Engineering, Vol.15,
No.8, 33-37.

Architectural Institute of Japan. (2002). Recommendations for design of building foundations.

Japan Road Association. (2002). Design specifications of highway bridges(Chapter of Substructure).

Railways Technical Research Institute. (2000). Design Standards for Railway Structures and Commentary,earth
retaining structures.

Inoue, T., Nagai, K., Tanaka, Y., Sakai, S., Kato, T.and Minoguchi, K. (1996). Transformer prosecution
vibration test. Abstracts of Meeting of Japan Society of Architectural Engineers,407-408.




<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /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 [800 800]
  /PageSize [612.000 792.000]
>> setpagedevice


