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1.3 Shallow profile floating floors
The need for shallow profile floating floors has led to research into materials other than

mineral fibre or fibre glass for use as resilient layers in floating floor systems. Early
proprietary flooring systems such as those developed by Cullum'' and Hofbauer'?
preferred cork as the resilient material. The subsequent development of flexible
polymers has led to the availability of many more materials with the potential for
providing good vibration isolation and an increase in the choice of materials as resilient
layers under floors. Research into the use of polymer foams as isolators by Mackenzie
led to the conclusion that low density flexible open cell polyether urethane (henceforth
the generic term polyurethane will be used) foam provided the most cost effective

alternative to mineral fibre quilts'®.

Mackenzie’s research into the use of flexible polyurethane foams began in 1984
following investigations by the Scottish Special Housing Association into the failure of
fibre quilt resilient layers in the floors of dwellings constructed in the 1970s. Floor
inspections revealed that in many cases the brittle fibres of the quilts between the
battens and the surface of the structural floor had been ground to dust'®. Water
penetration into kitchen and bathroom floors was another cause of mineral fibre quilt
failure. Resilient polyurethane foams do not fail in such a manner in these
circumstances. In addition they are more pleasant (and easier) to handle than mineral
fibre quilts, do not pose the problem of potentially harmful airborne fibres associated

with mineral fibre quilts and often have better long term performance15 .

This research led to the development of several proprietary systems incorporating
flexible open cell polyurethane foam for isolating floating floors Some used strips of
open and closed cell poiyurethane foam in series to isolate the walking surface!&1718:19,
as shown in Figure 1.3 and another?, comprised tongued and grooved interlocking
sections of chipboard flooring beneath which open cell polyurethane foam was glued.
This system also used strips of closed cell polyurethane foam, but in parallel with the

open cell foam, to reinforce the tongued and grooved joints as shown in Figure 1.4.



)*1@ *
$
)*4@ *
$ $
01 ( x % 5 %
( A $
$
0= ' E ‘4 $ 01% #
01 % #



$ %
$
)
' 00% # * % #
) (
( %
( (
( $ 11 + D
, 6"#% 1% & % &
$ = +0:% $
* (
%
$
$
00% 5 + 0<21 <0;
I= $
$ #$1% 0! + > o+ " ' $
01 + 2 + $ 02% #
$ =
$ + 2=0! 00>% #
$ 02%
$
% $ $
( * (
$ $
$ %



1.4 Dynamic stiffness
With floating floors the resilient layer has the greatest effect on the impact sound

insulation of the flooring system as a whole® and it is the dynamic stiffness of the layer
which determines how effective an insulator against impact sound the floor will be. The
Standard method for determining the dynamic stiffness of materials used under floating
floors is BS EN 29052-1%" and the search for alternatives to resilient layers made from

quilts is likely to make this Standard increasingly important.

Flooring grade polystyrene for example is made from expanded polystyrene which has
been crushed by as much as 70% by passing it between rollers thus rupturing closed cell
walls and rendering the material more flexible. There is currently no Standard
governing the amount of compression to which polystyrene sheet is subjected in the
production of flooring grade polystyrene. It is therefore probable that the dynamic
stiffnesses of the same thickness and density flooring grade polystyrene from different
manufacturers will vary. If designers are to be able to predict the likely performance of
this material as a resilient layer then the dynamic stiffness of the product must be

determined by the Standard Method”.

Unfortunately BS EN 29052-1 cannot be used to determine the dynamic stiffness of all
resilient layers under floating floors. The Standard states: it does not apply to loadings
lower than 0.4 kPa or greater than 4 kPa or to materials having low airflow resistivity
(less than 10 kPa.s/m?). The density of the mdf decking used in the shallow profile
floors is around 790 kg/m® which means that it imposes a static load of around 0.07 kPa
on the resilient layer. It appeared that BS EN 29052-1 could not be used to determine
the dynamic stiffness of the thin layers of polyurethane foam used under the shallow

profile floating floors of interest.

Despite this, the method described in BS EN 29052-1 was adopted as the means of
determining the dynamic stiffness of the test samples of the polyurethane foams of
interest in this research. Similar methods are available but that described in the
Standard is simple and as legitimate as any other. Further justification for adopting this

Standard Method is given in Chapter 2.
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