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Summary:

The purpose of these tests was to determine the differential effects of the FIELDturf
Prestige monofilament artificial turf system with Brock Performance Base and Power Base
underlayments on impact attenuation under low and high impact energy conditions.

° Under low impact energy conditions, representing those produced by the foot of a
running athlete, Brock Performance Base and Brock Power Base reduced peak
impact shock by an average of 8% and 6%, respectively, compared with surface
without underlayment.

° Under high impact energy conditions, representing those produced by head and
body impacts, the Brock Performance Base amd Brock Power Base
underlayments reduced peak impact shock by an average of 33% and 29%,
respectively.

Impact Attenuation
Relative to No Underlayment Control

OLow Energy (Foot)
Brock Performance O High Energy (Head/Body)
Base
Brock Power Base
0% 10% 20% 30% 40% 50%

Relative Change in Impact Attenuation

CONFIDENTIAL

Page 2 of 5



JI{ BIOMECHAMIC A Brock Impact Tests 03-08

Test Conditions:

Artificial turf surfaces:

Prestige
Base Layer Turf Layer

# Type Thickness, mm | Type Infill Depth, mm

A - Prestige 38

B |Brock Performance Base 23 Prestige 38

C Brock Power Base 23 Prestige 38
Test Methods:
Footwear Impact

Forefoot Heel
Impact Impact

Soccer Sole Plate

1-wll—— Infilled Artificial Turf

Brock Underlayment

Surface
ASTM F355-A
Mass: 9.09 kg
Drop height: 0.610 m

Impact Energy: 54 Joules
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Test Results:

Brock Impact Tests 03-08

F1976 (Foot Impact)

Prestige Footwear Impact Test

Heel Forefoot F355-A
Condition g-max X-max g-max X-max gmax HIC
mm mm mm mm
A No Underlayment 15.3 8.5 18.3 11.8 129.9 453.6
B Brock Performance Base 15.3 12.3 16.2 10.3 844 215.1
C Brock Power Base 16.3 10.0 16.7 12.3 92.3 254 1
Heel Forefoot
No Underlayment I I
Brock Performance Base I I
Brock Power Base I I
0 5 10 15 20 O 5 10 15 20
Peak Impact Shock, g Peak Impact Shock, g
Heel Forefoot
No I I
Underlayment
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Base |
Brock Power I I
Base
0 5 10 15 20 25 0 5 10 15 20 25
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F355-A (Head/Body Impact)
Prestige F355-A Impact Test

F355-A Impact Shock F355-A HIC
No [
Underlayment
Brock | |
Performance
Base
Brock Power |
Base
0 50 100 150 200 0 100 200 300 400 500
Peak Impact Shock, g Head Injury Criterion
Relative Impact Attenuation
(Relative to No Underlayment Control)
F1976 (Foot Impact) F355-A Impact Attenuation
Brock I OHeel I Og-max
Performance OForefoot OHIC
Base I I
Brock Power I I
Base I I
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Relative Change in Impact Attenuation

’I{BlDMEGHANlCA

BioMechanica, LLC
425 SE Ninth Avenue
Portland, Oregon 97214, USA

CONFIDENTIAL

Tel: +1 (503) 452-0350
Fax: +1(503) 452-0345
www.biomechanica.com

Page 5 of 5




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


