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The Strength Properties of Permeable Hot Mix Asphalt
for Surface Course

Kwan-Ho Lee' and Sang-Min Ham'
'Dept. of Civil Engineering, Kongju National University
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Abstract The Porous pavement gains popularity because of several benefits. It is to minimize hydro-planning
condition, spraying condition, and splash to increase friction resistance, and decrease noise. Also, other studies
showed that it is important to have appropriate porosity to reduce noise and water flush. The purpose of this
study is an evaluation on the mechanical properties of asphalt pavements for surface course. In this study the
specimen was manufactured using the Gyratory compactor in order to compact the strengthened surface course
that involved the two-layer pavement. This study is conducted by using Marshall stability test(KS F 2377),
Impact resonance test, Schmidt hammer test(KS F 2730), and the Uniaxial compression test(KS F 2314). Using
the Uniaxial compression test and Schmidt hammer test, the values of compressive strength and bearing capacity
were measured, and the modulus of elasticity for each specimen was respectively measured using the Uniaxial
compression test, Impact Resonance test.
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[Table 1] Properties of Asphalt Binder
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[Table 2] Physical Characteristics of Aggregate
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A | F2EA
Z M F(%) 2.657 | 2.683
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5 22 8(%) |3.0 o]3}| KS F 2504 | 15 0.475
ubm 7k %) |30 ©]3} | KS F 2508 | - 27.24
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[Table 3] Gradation of Quiet Pavement

A7) BT
(mm) S P
19 100 -
13 92~100 -
10 62~81 100
4.75 10~31 70~90
2.36 10~21 45~70
1.18 - 28~50
0.6 4~17 19~34
0.3 3~12 12~25
0.15 3~8 7~18
0.075 2~17 5~15
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[Fig. 11 Testing Specimen
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[Table 4] Test Results of Upper Layer

A 43 A=
23} 1 2 3 4 | =BF
OPAE(N) | 1778 | 2151 | 1969 | 1999 | 1974.3
SE7Kmm) | 0372 | 0.328 | 0368 | 0.460 | 0.382
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[Table 5] Test Results of Lower Layer
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[Table 6] Stiffnes by IR Test
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[Table 7] Predicted Strength of Upper Layer
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[Table 8] Strength(MPa) and Stiffness

A
s e Hat ErEce P
AlE] T=
= % ars
A== AR 4.30 0.88
= SH- 2.74 0.28
AR 152.4 243
EFA] A2 o1
HA 315 159.1 290
6. 4=
& AT 2-Layer O}ATE S3-EO AHRZIL
a3 w9 A A4S Freh] $lste
=

@ Ape AR AP ANEZT SEZel
3]

(3) #UIERD] PO AREZI SHESO] ZE

ne Hr =
B
{u
lo
o
o
[oe]
&
©
D
2
oX
Ay
o
i)
%2
T

o o
4
>
ot
N
fu
o
1
e
Ol}lv
)
9#
I
=]
i
1o
o
X
o3l

“4)

[T

v
o2
:Oél

¢ o H1

===
%

oY, o

ol
o

o/l
4
~
2
£
s
IS

=2
ot
i
Lo
=
2
n
=
i
s
dlo
filo
i
4>
oA
32
in}

References

[1] No, Seong-Yul (2005), “Desi¥ and Construction of

3301

Quiet Pavement”, Kumi Seokwan

[2] Jeong, Tae-Hyun (2009), “Mix Design and Strength
Properites of Quiet Pavement”, MS Thesis, Kongju
National University

[3] Korean Agency for Technology and Standard (2007),
"KS F 2337 "

[4] Korean Agency for Technology and Standard (2008),
"KS F 2730"

[5] Korean Agency for Technology and Standard (2001),
“KS F 23147

[6] Korean Roadway Association (2003), “Introduction of
Two-Layer Quiet Pavement System of Japan”

[7] Browne, M.J. (2006), “Feasibility of using a gyratory
compactor to determine compaction characteristics of
soil”, Master of Science, Montana State University

[8] Carsten Bredahl Nielsen (2005), "Construction of
Two-Layer Porous Pavements", Quiet Asphalt Symposium

[9] Ferguson, B. K. (2005), "Porous Pavements", Taylor
& Francis

O] # S(Kwan-Ho Lee) (39

e 19914 29 : TEely EEE
st} (gl

e 1996 12¢ u|=*  Purdue
Univ. Civil Eng., (F8HMP

o 20064 9Y ~ @A . FYLE

st AAATER a1

[E=l¢

2
et 14

<Ry

=eget u Auget




<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


