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Abstract -  Wide range of materials is used in production of 
noise protection barriers. Selection of proper material affects 
many characteristics of barriers such as durability, acoustic 
properties, manufacturing and assembly costs, maintenance, 
aesthetics, etc. This article shows analysis of main 
advantages and disadvantages of the commonly used 
materials for noise protection barriers in order of its proper 
selection from the standpoint of design and production. 

1. INTRODUCTION 
Development of technology and industrialization in the 20th 
century was accompanied by the rapid development of 
transport and transport infrastructure. Consequence of this 
development was increase in noise levels as well as 
prolongation of the period in which the noise level is higher 
than allowed.  
In order to decrease level of noise, developed countries have 
started setting up noise protection barriers as the most 
reasonable solution since middle of 20th century. Design of 
the the barriers offers many choices to the designers, and this 
paper provides an analysis of the opportunities offered to the 
designers by the choice of materials used for construction of 
the barrirs. 

2. DESIGN CONSIDERATIONS 
Noise barriers must fulfil many requirements in order to 
provide effective noise reduction. The main group of 
requirements are related to the acoustic properties of barrier. 
Acoustical design considerations include [1]: 

 Barrier material,  
 Barrier locations,  
 Dimensions and shapes of the barriers. 

A second group of design considerations includes 
non-acouctical aspects [1]: 

 Engineering requirements, 
 Safety, 
 Environmental requirements, 
 Maintenance, 
 Material selection. 

In both groups of considerations, acoustic and non-acoustic, 
barrier materials are very important factor. In the text that 
follows, an overview of the most commonly used materials 
for noise protection barriers is given, as well as analysis of 
the advantages and disadvantages of their use. 

3. BARRIER MATERIALS 
In general, there are two types of noise barriers: 

 Reflective type, 
 Absorptive type. 

As well as barriers, materials can be categoized in the same 
way. Most commonly used materials for production of noise 
barriers are: 

 Concrete, 
 Wood, 
 Metals (steel and aluminium), 
 Transparent materials, 
 Earth berms. 

3.1 Concrete 
Concrete is one of the most commonly used structural 
materials, and as such is used in the construction for noise 
protection. Concrete barriers can be prefabricated (which are 
relatively expensive) or can be cast in-situ.  

 
Fig 1. Concrete noise barrier 

Main advantages of concrete as material for noise protection 
barriers are [2]: 

 Flexibility in design, 
 Acoustically effective, 
 Durable and weathers well, 
 Long design life. 

Main disadvantages of concrete as material for noise 
protection barriers are [2]: 

 High density which leads to large weight,  
 It is often used without appropriate design,  
 It can be difficult to ensure quality control with con-

crete cast in-situ 
Strenght of cement which is used must be at least 32.5 and 
mixture of aggregates must be in accordance with EN 13242, 
[3]. 
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3.2 Wood 
Wooden timber is often used for production of noise 
protection barriers. Not all types of wood can be used for 
barries. Only coniferous wood (spruce, fir, pine) that is dried 
in the air can be used. Wood must be treated with proper 
chemical preservatives.  
Main advantages of wood as material for noise protection 
barriers are: 

 Treated timber can last up to 50 years, 
 Aesthetically is often preferred by people, 
 Simple and often easily available designs, 
 Relatively fast construction times. 

Main disadvantages of wood as material for noise protection 
barriers are: 

 Acoustic integrity and shortened design life is a 
problem due to the prevalent use of inappropriate 
timber and poor design and construction, 

 Timber is not easily cleaned, requiring painting over 
every time it occurs, 

 Soil can rot timber and it is preferable that timber 
does not come into contact with soil. 

 
Fig 2. Wooden noise barrier 

Quality of wooden timber must be in accordance with EN 
1611-1, [3]: 

 Wooden structural elements, class G4.3, 
 Back wall – wooden panels – class G.4.2, 
 Front wall – class G 4.1. 

3.3 Metals 
Most often used metals in production of noise barriers are: 

 Mild Steel, 
 Stainless steel, 
 Aluminium. 

Mild steel is the least expensive and most common of all 
metals used in construction. It should be corrosion protected 
by hot galvanizing. Layer of zinc must be at least 76μm 
thick, [3]. It can also be coated with plastisols, bonded 
powders, and enamel paints or it can be produced as self 
protecting weathering steel. Aluminium and stainless steels 
are commonly used for absorption or deflection elements. 
Main advantages of metals [2]: 

 Can be made relatively lightweight and easy to fix,  
 Dual leaf sheet metal systems or panels can be used 

for absorptive barriers using a perforated metal front 
face and a solid unperforated metal rear face. The 
cavity can contain fibre glass or other noise 
absorbing materials, 

 Modular panel systems are available with the same 
advantages as modular concrete or timber panels. 

Main disadvantages [2]: 
 Surface finishes may not be visually suited to all 

locations,  
 Relatively heavy framing and fixing may be 

required for steel panels, 
 High rate of expansion in hot weather, 
 Lightweight panels are easily damaged. 

 
Fig 3. Metal noise barrier 

3.4 Transparent materials 
Main characteristic of  transparent materials is to allow light 
to areas which otherwise be placed in the shadow of barriers. 
Panel material which are used for barriers are made of either 
glass or a clear plastic product such as Plexiglas, Lexan, or 
Acrylic. Glass panels are commonly made of single tempered 
or laminated tempered glass sheets. Both plastics and glass 
can be tinted. Transparent materials are noise refleting and 
their use might be restricted where reverbration would cause 
problems. 
Main advantages [2]: 

 Allows for maintenance of views,  
 Transparent panels can be used where a reduction in 

visual bulk is required,  
 Improved public safety 

Main disadvantages [2]: 
 Expensive compared to alternatives, 
 Glass easily broken, acrylic easily scratched; 
 Glare from reflections of the sun or headlights, 
 Plastics can be a fire hazard, 
 High maintenance costs, 
 Transparency can be affected by weather and tempe-

rature changes, 
 Privacy of residential areas can be compromised. 

3.5 Earth berms 
Any type of earthy materials that provide stability can be 
used for earth berms. Quality of those materials must be in 
accordance with demands which are specified in specific 
technical conditions for groundwork. 
Main advantages of earth berms [2]: 

 Use of excess fill from road construction, 
 Limited possibility for gaps developing, breakages 

or other acoustic integrity/maintenance issues, 
 More aesthetically pleasing, 

Main disadvantages [2]: 
 Require a large amount of space, 
 On certain ground, settlement may become an issue 

due to bund weight, 
 May require more maintenance if grassed or 

inappropriately planted. 
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Fig 4. Earth berms 

3.6 Other materials 
All other materials that are necessary for production of noise 
barriers like, adhesives, paints, etc. 

4. CONCLUSION 
A wide range of different types of materials provides a 
rational choice of barrier materials with respect to acoustic 
and non-acoustic considerations as well as cost effectiveness. 

ACKNOWLEDGEMENT 
The authors wish to express their gratitude to Serbian 
Ministry of Education and Science for support through pro-
ject TR37020. 

REFERENCES 

[1] B. Cotzen and C. English,  Environmental Noise 
Barriers, New York:Taylor & Francis, 2009.  

[2] NZ Transport Agency, State Highway Noise Barrier 
Design Guide, Wellington:NZTA, 2010. 

[3] “Smjernice za projektovanje, građenje, održavanje i 
nadzor na putevima - Knjiga 1: Projektovanje - Dio 1: 
Projektovanje puteva - Poglavlje 6: Put i životna 
sredina”, Sarajevo/Banjaluka, 2005. 



<<
  /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 <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /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.)
  >>
  /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


