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A universal floor tester that can conduct the
Robinson Floor Test ASTM C627 actually
showing a floating floor system.

By Dale Kempster

SHANGRI-LA, a high-rise condominium now
under construction in Vancouver, is designed
to be that city’s tallest building, at 62 stories.
The first eight floors will be a hotel, and the
balance of the floors will be luxury condo-
miniums. In Toronto, a building similar in size
and stature will commence later this year.

This reflects a trend of baby boomers
purchasing or renting luxury units and is com-
posed of people accustomed to living in 
single-family dwellings where they had no
neighbors living above them, making noise
and disrupting their privacy. Now, these same
individuals will have neighbors that may play
music, have an elaborate home theater, walk
in high heels, have young ones playing on the
floor, etc. I am sure you get the idea. There-
fore, if there is little sound control designed
into the floors and walls, this will result in a
noisy living environment, complaints, and, in
some cases, litigation. This has given rise to
the discipline of building acoustics.

TWO TYPES OF RATINGS are used for sound-
control. There is airborne sound, identified as
Sound Transmission Class (STC). This includes
talking, music and other noise that comes
through the air. The second class is impact
sound, identified as Impact Insulation Class
(IIC), and includes such functions as walking,
dropping objects and vacuuming the floor.
These class numbers are a logarithmic calcu-
lation, and the higher the number, the higher
the sound control.

In Canada, the National Building Code (NBC)
only requires all multi-family construction have a min-
imum rating of 50 STC, but in the case of IIC, it is only
a recommendation, not a requirement. This is unlike
our neighbors to the south, where they normally 
require a minimum of 50 IIC, no matter which build-
ing code they subscribe to.

Initially, you may think it is odd 50 IIC is not
alsoa requirement by the NBC, but it seems there is a
method to the madness. Most acoustic consultants are
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of the opinion a 50 IIC, espe-
cially in a luxury condo, is too
low and most people would
not be satisfied with the amount of noise still pene-
trating their living areas. The general consensus is
that 60 IIC or greater would be preferable, but it is a
difficult challenge to achieve, especially when it come
to such hard surfaces such as tile, stone or terrazzo.

To keep focused and not too technical, let’s 
discuss only the intricacies of concrete floor slabs, not
woodframe construction. That will be left for another
article. Typically, when it comes to concrete slabs, 
obtaining an STC of 50 is easy by varying the thick-
ness of the slab. In the newly revised 09 30 00 Manual,
from the Tile, Terrazzo, Marble, Association of Canada
(TTMAC), a new section addresses sound-control
floors and stipulates that a slab of 150mm (six inches)
thick already has an STC of 52, whereas that same slab
only has an IIC of 28. Thickening the slab is not a so-
lution, since the IIC only increases marginally (32 IIC)
at 200mm (8 inches) and 34 IIC at 250mm (10 inches).
The challenge, as you can see, is how to achieve at
least a 50 IIC, if not closer to a 60.

THIS IS WHERE YOU HAVE TO BE CAREFUL. In most
highrise construction today, there are very few
dropped ceilings being used. In this case, “dropped
ceilings” means having a plenum (void between the
concrete and the ceiling panels) of approximately
225mm to 300mm (nine to 12 inches) deep, hangers
and channels to attach the gypsum ceiling panels to
below. In some cases there have been manufacturers
of different underlayments for sound control that
claim very high IIC ratings — in the high 50s or low

60s. Unfortunately, they often do not indicate there
was a dropped ceiling of some sort present. As well,
some manufacturers have added sound-absorbing 
insulating batt and doubled up the ceiling panels in
order to achieve these high IIC numbers.

THE GOOD NEWS is that recently a new standard was
created, chaired by Alf C. Warnock, Ph. D., of the 
National Research Council of Canada, called ASTM 
E-2179-03e. This test method, unlike other lab tests
such as E989/E492, actually gives a contribution 
number for strictly a bare, 150mm (six-inch) slab and
the product assembly above, with no dropped ceiling
below. The contribution number derived by this test
provides an excellent way to evaluate different prod-
ucts, and to determine whether additional key 
components, such as a dropped ceiling and insulation,
are needed.

For instance, with ASTM E2179, the slab already
has been predetermined to be 28 IIC and if XYZ prod-
uct is tested and receives a 21 IIC or lower, when you
add them together you know now you are below the
recommended 50 IIC, and far below an ideal 60 IIC. 
At this point, you need to determine if a dropped ceil-
ing is an option, which, if it is an existing building, it
probably is not. If a dropped ceiling is not an option,
the most effective method to establish a high IIC 
rating is to install a floating floor system. This can be
accomplished by first applying a resilient material
such as foam pad, shredded rubber (typically recycled
tires) or mineral wool, then a layer of light-weight 

Testing standards in flooring
The government of Canada has certified a number of standard tests for the
benefit of consumers and builders.

ASTM E90 / ISO 140-3 is for the measurement of airborne sound transmis-
sion through walls, floors and other building elements.

ASTM E492 / ISO 140-6 provides for the measurement of impact sound
transmission through a floor using a standard tapping machine.

ASTM E2179 / ISO 140-8 addresses measurements of reduction in impact
sound due to a floor covering

ASTM C423 sets sound absorption measurements

For more information, visit
http://irc.nrc-cnrc.gc.ca/ie/services/standard_tests_e.html
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concrete, mortar-bed or gypsum concrete 15mm 
(5/8 inch) or thicker, onto which the tile, stone or 
terrazzo is installed. A floating floor system can typ-
ically contribute anywhere from 24 to 34 IIC, easily
putting the floor higher than a 50 IIC.

Another aspect is that most of the materials
being used for sound control need to be resilient to
be effective, and may not be able to support a hard,
rigid material such as tile or stone. It is extremely 
important to make sure the material in question has
been tested by ASTM C-627, commonly known as the
Robinson Floor Test. The TTMAC possesses such a
tester and can test any given system to determine
whether it meets a minimum of a Residential Rating.

The test is conducted by having three wheels on
a carriage that rotates about its center on a 120 x 
120 cm (four-inch-square) pad. By varying the weight
and the hardness of the wheels, a series of service 
levels can be determined. For a residential rating,
three cycles of 900 revolutions each must be com-
pleted, starting at 136 kg (300 pounds). After each
cycle, another 136 kg is added to a maximum of 408
kg (900 pounds).

TO PASS THE TEST, the system must not show any
cracked, pulverized, or popped grout. As well, the 
tile cannot be cracked, or crushed. Make sure all 
materials used are similar to those to be used in 

your application. For example, if epoxy grout or mor-
tar was used in the test, epoxy grout or mortar must
be used in your installation to be assured the assem-
bly will survive.

In all, to make an educated selection of the 
appropriate sound-control material, it is imperative to
ask for the IIC ratings, preferably done by ASTM
E2179-03. If IIC ratings are not available, find a rated
floor assembly that resembles as closely as possible
your situation. If the rating is missing or different in
any of the key components, such as the size of the
plenum, insulation, etc., then another system may 
be preferable.

Another option, especially for new construction,
is to have a field test conducted. This can be done by
using a tapping machine such as a Bruel & Kjaer 3207
Tapping Machine under accordance of ASTM E1007-
04. The test should be conducted before the system
is installed, as well as after, to get an accurate calcu-
lation of the sound-control contribution of the system
in consideration.

LET’S FACE IT. These new, high-rise, multi-family
units can be extremely expensive, and most owners
will not want to hear their neighbors. With a little 
understanding of what the test data means and what
to look for, a buyer can make a good decision on the
sound-control system appropriate to his or her situa-
tion and find a personal Shangri-La. For more in-depth
information on this topic, as well as tile and stone 
installation in general, contact the TTMAC and 
purchase a copy of the revised 2006-2007 09 30 00
manual.

Dale Kempster is the technical director of Schluter 
Systems (Canada) Inc., and has been with Schluter for 
20 years. He is currently vice-president of the Materials,
Methods, and Standards Association (MMSA) in the U.S.,
and an active member of the Terrazzo, Tile and Marble
Association of Canada (TTMAC). Kempster is on the
TTMAC board of directors, and is co-chair of the Specifi-
cations and Technical Research Committee. He is the 
current chairman of the Canadian Advisory Committee
for the International Standards Organization (TC189).
Kempster is currently co-chair of the MMSA Sound-
Control Committee and served as co-chair of the MMSA
Crack-Isolation Committee. Kempster has a B.A. degree
from the University of British Columbia, and is a 
Certified Tile Consultant.

The Type 3207 tapping machine uses five hammers, each
weighing 500g and operating at 2Hz, dropping from a
height of 40mm, giving an operating frequency of 10Hz.
Three extendable legs with rubber feet support the unit
during operation.



<<
  /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


