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FOREWORD

The purpose of this document is to review the current practice of design of grout-to-ground bond
strength and testing protocol for the hollow bar soil nail (HBSN) installations. The study
evaluates if there is a correlation between a conventional solid bar soil nail (SBSN) and the
installed HBSNs. The study also performs installation according to a protocol to determine the
significance of the permeation zone around the unbonded length of an HBSN, and how much
effort should be placed into isolating this zone during testing.

This study provides a bond stress comparison between typical SBSNs and HBSNs at four
sites. The concurrent injection of grout for the HBSN results in a complete column of grout and
some influence on the surrounding soils. It is widely believed that this injection of grout into the
soil has a positive impact on the resulting grout-to-ground bond stress.

Current soil nail testing includes a verification test as part of the testing program and
enables back calculation of the in-situ bond stress of the grout-ground interface. In a traditional
SBSN, testing is performed on an isolated length of the anchor bonded to the geotechnical strata
of interest. HBSNs are typically used in collapsing ground conditions where the simultaneous
injection of grout through the reinforcing bar during drilling keeps the drill hole from collapsing.
Due to this installation method, the procedures for typical solid bar installation and testing are
not appropriate.

This report provides a summary of the results of this study, which can be used to estimate
presumptive design grout-to-ground bond strength values and to develop practical, standard ways
to perform pullout tests on HBSNs.
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This document is disseminated under the sponsorship of the U.S. Department of Transportation
in the interest of information exchange. The U.S. Government assumes no liability for the use of
the information contained in this document.

The U.S. Government does not endorse products or manufacturers. Trademarks or
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objective of the document.

Quality Assurance Statement

The Federal Highway Administration (FHWA) provides high-quality information to serve
Government, industry, and the public in a manner that promotes public understanding. Standards
and policies are used to ensure and maximize the quality, objectivity, utility, and integrity of its
information. FHWA periodically reviews quality issues and adjusts its programs and processes to
ensure continuous quality improvement.



Technical Report Documentation Page

1. Report No. 2. Government Accession No. 3. Recipient's Catalog No.

FHWA-CFL/TD-10-001

4. Title and Subtitle 5. Report Date
May 2010
Hollow Bar Soil Nails
Pullout Test Program 6. Performing Organization Code
7. Author(s) 8. Performing Organization Report No.

Allen W. Cadden, P.E., Jests E. Gomez, Ph.D., P.E.,
Andrew C. Baxter, P.G., Thomas Bird

9. Performing Organization Name and Address 10. Work Unit No. (TRAIS)
Schnabel Engineering LLC ADSC
510 East Gay Street 8445 Freeport Parkway, Suite 325 [7171. Contract or Grant No.
West Chester, PA 19380 Irving, TX 75063 DTFH68-07-P-00092

12. Sponsoring Agency Name and Address 13. Type of Report and Period Covered
Federal Highway Administration Final Report
Central Federal Lands Highway Division July 2007 — May 2010
12300 W. Dakota Avenue, Suite 210 14, Sponsoring Agency Code
Lakewood, CO 80228 HFTS-16.4

15. Supplementary Notes
COTR: Justin Henwood, FHWA-CFLHD. Advisory Panel Members: Matthew Demarco and Roger Surdahl,

FHWA-CFLHD; Scott Anderson and Barry Siel, FHWA-RC; and Rich Barrows, FHWA-WFLHD.

This project was funded by the FHWA Federal Lands Highway Geotechnical Program, the FHWA Federal
Lands Highway Technology Deployment Program, and the Association of Drilled Shaft Contractors — The
International Association of Foundation Drilling.

16. Abstract

The use of Hollow Bar Soil Nails (HBSNs) is growing in the excavation support and retaining wall
construction. It is anticipated that the use of the HBSN technology could reduce construction schedules,
costs, and environmental impacts. The current state of practice for design bond strengths and load testing
procedures is based on the current soil nail practice but varies depending on the installation contractor and
product recommendations. The objective of this study was two-fold. The first objective was to develop an
initial data file from installation and testing at four sites of the available grout-to-ground bond stress of
HBSNSs, and to determine if correlations exist with traditional solid bar, drill, and grout soil nails (for
example, the published nominal values in FHWA-IF-03-017 [GEC No. 7]). The second objective was to
establish recommendations for practical, standard ways of performing pullout tests on HBSNs.

Comparisons between the pullout test results showed that the HBSNs generally developed larger bond
strength values in granular soils than the SBSNs. Three installation methods for purposes of pullout and
proof testing were evaluated. Of which two were found to be to be satisfactory; however, the third one noted
to have a significant Doughnut Effect and was not recommended for pullout testing.

Test results of the four sites are included in detail on the attached CD ROM.

17. Key Words 18. Distribution Statement
HOLLOW BAR SOIL NAILS, LOAD No restriction. This document is available to the
TESTING, SOIL NAILS, HOLLOW BAR public from the sponsoring agency at the website
MICROPILES http://www.cflhd.gov.
19. Security Classif. (of this report) 20. Security Classif. (of this page) 21. No. of Pages 22. Price
Unclassified Unclassified 427
(60 printed)
(367 on CD ROM)

Form DOT F 1700.7 (8-72)

Reproduction of completed page authorized



SI* (MODERN METRIC) CONVERSION FACTORS

APPROXIMATE CONVERSIONS TO SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
in inches 25.4 millimeters mm
ft feet 0.305 meters m
yd yards 0914 meters m
mi miles 1.61 kilometers km
AREA
in’ square inches 645.2 square millimeters mm’
ft? square feet 0.093 square meters m’
yd? square yard 0.836 square meters m’
ac acres 0.405 hectares ha
mi square miles 2.59 square kilometers km?
VOLUME
fl oz fluid ounces 29.57 milliliters mL
gal gallons 3.785 liters L
ft’ cubic feet 0.028 cubic meters m’
yd? cubic yards 0.765 cubic meters m’
NOTE: volumes greater than 1000 L shall be shown in m®
MASS
0z ounces 28.35 grams g
b pounds 0.454 kilograms kg
T short tons (2000 1b) 0.907 megagrams (or "metric ton") Mg (or "t")
TEMPERATURE (exact degrees)
°F Fahrenheit 5 (F-32)/9 Celsius °C
or (F-32)/1.8
ILLUMINATION
fc foot-candles 10.76 lux Ix
fl foot-Lamberts 3.426 candela/m* cd/m?
FORCE and PRESSURE or STRESS
Ibf poundforce 4.45 newtons N
1bf/in’ poundforce per square inch 6.89 kilopascals kPa
APPROXIMATE CONVERSIONS FROM SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
mm millimeters 0.039 inches in
m meters 3.28 feet ft
m meters 1.09 yards yd
km kilometers 0.621 miles mi
AREA
mm’ square millimeters 0.0016 square inches in’
m’ square meters 10.764 square feet ft*
m’ square meters 1.195 square yards yd?
ha hectares 2.47 acres ac
km? square kilometers 0.386 square miles mi’
VOLUME
mL milliliters 0.034 fluid ounces fl oz
L liters 0.264 gallons gal
m’ cubic meters 35.314 cubic feet ft’
m’ cubic meters 1.307 cubic yards yd?
MASS
g grams 0.035 ounces 0z
kg kilograms 2.202 pounds Ib
Mg (or "t") megagrams (or "metric ton") 1.103 short tons (2000 1b) T
TEMPERATURE (exact degrees)
°C Celsius 1.8C+32 Fahrenheit °F
ILLUMINATION
Ix lux 0.0929 foot-candles fc
cd/m? candela/m’ 0.2919 foot-Lamberts fl
FORCE and PRESSURE or STRESS
N newtons 0.225 poundforce Ibf
kPa kilopascals 0.145 poundforce per square inch Ibf/in’

i




HOLLOW BAR SOIL NAILS PULLOUT TEST PROGRAM — TABLE OF CONTENTS

TABLE OF CONTENTS
CHAPTER 1 — INTRODUCTION .....ccuioiiitiiieiiiiieniententeeest ettt sttt sae 1
CHAPTER 2 — BACKGROUND .......oociiiiiiiiiiieenieeete ettt 3
FACTORS AFFECTING BOND STRENGTH OF SOIL NAILS.....ccccccoviviiiiiiieieiene. 3
HBSN BOND STRENGTH AND ITS MEASUREMENT ......ccccoiiiiiiiiinienieiesieeeee 5
CHAPTER 3 — FIELD STUDY AND ANALYSIS PROGRAM .....ccccooiiiiiiiiiieieneeeeeene 7
INSTALLATION, TESTING, AND ANALYSIS PROGRAM .....cccceviiriiiiiieiinieeeene 7
SITE SELECTION ...ttt ettt sttt sttt 7
SITE DESCRIPTIONS ...ttt s 8
Site 1: Block 76 Site (Details are shown in the Appendix 1
on the attached CD ROM) .......ccooiiiiiiiiiiiiiiciece e 8
Site 2: Posillico Site (Details are shown in the Appendix 2
on the attached CD ROM) ......cccoiiiiiiiiiiiiiciect e 8
Site 3: Sunset Mesa Site (Details are shown in the Appendix 3
on the attached CD ROM) .......ccooiiiiiiiiiiiiiiciece et 8
Site 4: Olympia Site (Details are shown in the Appendix 4
on the attached CD ROM) .......ccooiiiiiiiiiiiiicieet et 9
SOIL NAIL INSTALLATION METHOD .....c.cociiiiiiiiiiiinicnenteeecccseeeee e 9
Method A: Traditional Test SBSN Installed Using Casing ..........cccceeevvereeuennen. 9
Method B: Hollow Bar Installed with Debonding Sheath
and Water FIUShING ........cccooiiiiiiii e 11
Method C: Hollow Bar Installed with Debonding Sheath
and Without FIUShINg..........cccooiiiiiii e 13
Method D: Hollow Bar with Bondbreaker Installed by Re-drilling a
Pre-grouted HOLe........oouiiiiiiieee e 14
CONSTRUCTION DETAILS: MATERIALS, INSTRUMENTATION, AND
INSTALLATION ...ttt ettt st sttt ettt s 15
IMEALTIALS ...ttt ettt ettt ettt e 15
Strain Gauges 17
Equipment and Installation .............ccoceeriiiiiiiieiiiee e 18
SOIL NAIL TESTING ..ottt sttt sttt et s 20
L0ad TEStING SELUP ...eeevvievieeiieiieeie ettt eaeesbeesenas 21
Strain Gauge Use at Olympia Site ........ccecueriiriieiieniinienieeieeeene et 21
CHAPTER 4 = DATA .ottt sttt ettt sb et ebeene e 23
OVERVIEW OF DATA ...ttt 23
Load Test Interpretation Methods..........ccueevierieeiiiiieeiieeeceeee e 28

il



HOLLOW BAR SOIL NAILS PULLOUT TEST PROGRAM — TABLE OF CONTENTS

CHAPTER 5 — ANALYSIS AND INTERPRETATION ......ccooiiiriiriiieieeeeeee e 29
ANALYSIS OF INTERPRETED BOND STRENGTH DATA ....ccccoeiiiiiiieneeeees 29
Exhumed Test NailS......ccoouiiiiiiiiie e 34

Discussion on Interpreted Bond Values...........ccoooeevieeiiiniiiiiiiiiciieeeeeeeen 35

The Doughnut Effect.........c.ooiiiiiiiiieeee et 36

Strain Gauge Data........coceiiiiiiiiiiiiiece e 38

CHAPTER 6 — CONCLUSIONS ...ttt ettt ettt seeesse e s e e seenaessaeseesaesseensens 43
REFERENCES ...ttt sttt ettt et st e s e e e st e s seenseesaensaenseensanseenseeneennes 47
APPENDIX 1 — BLOCK 76 SITE DATA ......ooieieeeeeee ettt 49
APPENDIX 2 — POSILLICO SITE DATA ..ottt 135
APPENDIX 3 — SUNSET MESA SITE DATA ...ttt 229
APPENDIX 4 — OLYMPIA SITE DATA ..ottt 331

(Appendices are located on the attached CD ROM)

v



HOLLOW BAR SOIL NAILS PULLOUT TEST PROGRAM — TABLE OF CONTENTS

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.

Figure 6.
Figure 7.
Figure 8.
Figure 9.

Figure 10.
Figure 11.

Figure 12.
Figure 13.
Figure 14.
Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.

LIST OF FIGURES

Photograph. Installation (Method A) of a solid bar at the Posillico Site. ............. 10
Schematic. Solid bar soil nail installed using Method A. ...........ccovvieieecieeennnen. 10
Photograph. Outlet end of flushing tube. ...........cccoeviiriiiiniiiiiieee e 11
Schematic. HBSN installed using Method B..........ccccoooiieiiiiiiiicieeeee, 12
Photograph. Grout remaining in the casing after flushing at the

SUNSEt MESA SILE. ..ottt 12
Schematic. HBSN installed using Method C..........cccccooiiiiiiiiiniiniiiinicnccee 14
Schematic. HBSN installed using Method D............cccoeviiiiiiniiiiiiiiiciecieees 15
Photograph. Obermann high shear mixer grout pump. .......cccccoceeveevericneenennene 17
Photograph. Geokon 4200-AX strain gauge with threadbar attachment

and notched dumbbells. ..........cccooiiiiiiiii 18
Photograph. Casing installation at the Sunset Mesa Site..........cccceeevieeiierireneenen. 19

Photograph. Top hammer setup used for installation Methods B and C.
Note the grout pressure gauge at the swivel and centralizer used to hold

PVC I PIACE. i 19
Photograph. Load test setup at Sunset Mesa Site. .......cccccoveevrieriieciienieeieeieennen. 21
Graph. Interpreted bond strength for the HBSN and SBSN. ......c.ccoceviiiiniinnene 30
Graph. Normalized interpreted bond strength. ............ccoocvveviiiiiiiiiiiiiiiieeee. 32
Photograph. Exhumed HBSN at the Sunset Mesa Site........c.ccoceveeveniiniencnnene 35
Schematic. Geometry and resistance mechanism of the Doughnut Effect. .......... 37

Graph. Load distribution from strain gauges in HBSN B1 (Olympia Site)........... 38
Graph. Load distribution from strain gauges from HBSN C2 (Olympia Site). ....39
Graph. Load distribution from strain gauges from HBSN D2 (Olympia Site).....39
Graph. Measured load within the free length of the soil nail from the

OLYMPIA ST ..ottt sttt st 40



HOLLOW BAR SOIL NAILS PULLOUT TEST PROGRAM — TABLE OF CONTENTS

Table 1.
Table 2.
Table 3.
Table 4.
Table 5.
Table 6.
Table 7.
Table 8.
Table 9.
Table 10.
Table 11.

LIST OF TABLES
Estimated bond strength of soil nails in soil and rock ...........cccoeeevveeiiieniieenieene. 4
Soil nail material SUMMATY .........cc.oeiiiiiiieiieeie e e 16
Typical verification test load schedule .............cccoviiviiiiiiiiicieeee e, 20
Block 76 load test data SUMMATY .........ccccieiiiiiiiinieeiiee e 24
Posillico load test data SUMMATY........ccccocuieriieiiieiiieeiieiie e 25
Sunset Mesa load test data SUMMATY .........coceevieviiniiniiniiniceeieeeeeeeee e 26
Olympia load test data SUMMATY..........cccveeviierieeiiienieeie e esee e seaeeaeens 27
Range of bond strength by soil type and installation method..............cccccceeneenee. 33
Bond strength COMPATISON ........c.ceoiiiiiieiiieiieiie ettt e 34
Range of bond zone diameters measured from exhumed nails.............cccceeeenneen. 35
Comparison of strain gauge data to deformation data .............cccoeevvevieeciieniennnnns 41

vi



HOLLOW BAR SOIL NAILS PULLOUT TEST PROGRAM — TABLE OF CONTENTS

a

A
AASHTO
ADSC
AER

AL
ASTM

Dnom
DTL

E
FHWA
ft

GEC
HBSN

1D
n

kPa
Kip

MTL
OD

PVC

Qultimate

SBSN
SOP

LIST OF ABBREVIATIONS AND SYMBOLS

Bond strength = Ultimate shear strength of grout-to-ground interface

Cross sectional area of the steel reinforcing bar

American Association of State Highway and Transportation Officials
Association of Drilled Shaft Contractors — The International Association of
Foundation Drilling

Anchored Earth Retention

Alignment Load

American Society for Testing and Materials

Nominal diameter of the drill hole [in]
Design Test Load [kip]

Young’s Modulus of steel, 29,000 ksi

Federal Highway Administration

Foot (feet)

Yield (nominal) strength of hollow bar soil nail
Geotechnical Engineering Circular

Hollow Bar Soil Nail

Inside diameter
Inches

Kilo Pascal
1000 1b

Test nail bonded length [ft]
Maximum Test Load
Outside diameter

Poly Vinyl Chloride

Pullout load [Ib]. If pullout does not occur at the maximum test load, it is noted
with (*) in the table

Solid Bar Soil Nail
State of Practice

Approximately equal to

Vil



HOLLOW BAR SOIL NAILS PULLOUT TEST PROGRAM — TABLE OF CONTENTS

ACKNOWLEDGMENTS

The authors of this report would like to extend a debt of gratitude to many people and
organizations that provided valuable input into this effort. First, The Association of Drilled Shaft
Contractors — International Association of Foundation Drilling (ADSC) anchored this effort
through their Anchored Earth Retention Committee lead by Kyle Camper and Tom Bird.
Numerous participants from Schnabel Engineering LLC, involved in this effort included Javier
Rodriguez, P.E., Johanna Mikita, Mark Rohrbach, and Helen Foreman.

This work also could not have been completed without the in-kind contributions from
numerous contractors including: Nicholson Construction Company - Western District, Williams
Form Engineering Corp., Con-Tech Systems Ltd., DSI America, DBM Contractors Inc. - Pacific
Northwest Region, TEI Rock Drills Inc., Mountain Highwall Concrete Contractors Inc., Peterson
Geotechnical Construction LLC, and Posillico Construction Inc.

Special thanks are also extended to the review team for this effort:

Mountain Highwall Concrete Contractors Inc.
TEI Rock Drills Inc.

Posillico Construction Inc.

Peterson Geotechnical Construction LLC

HBSN Study Review Team:
Bernard Froemel — DSI America
Lucian Bogdan — DSI America
Cary Lange — Nicholson Construction Company
Dan Thome — Nicholson Construction Company
Tom Richards — Nicholson Construction Company
Donald Bruce — Geosystems L.P.
Horst Aschenbroich — Con-Tech Systems Ltd.
David Weatherby — Schnabel Foundation Co.
Jon Bennett — Geostructures Inc.
Joe Patterson — TEI Rock Drills Inc.
Tom Printz — Williams Form Engineering Corp.
Michael Moore — ADSC
Jerold Bishop — Geotechnical Design Services Inc.
John R. Wolosick — Hayward Baker Inc.
Kyle Vanderberg — Mays Construction Specialties Inc.
Mick Muller — Yenter Companies Inc.
Naresh Samtani — NCS Consultants LLC
Kathryn Griswell - CALTRANS
Robert Carnevale — DBM Contractors Inc.

FHWA Advisory Panel:

Justin Henwood, Matthew Demarco, Roger Surdahl, Scott Anderson, Barry Siel, and
Rich Barrows.

viil




<<
  /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


