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(57) Abstract : The invention relates to an acoustic configuration (1) for acoustic insulation, with the configuration comprising a
floor covering (5) attached to a floating floor with elastic skates (4) resting on a substrate (3) (10), said floating floor comprising
skates (4) that are substantially elastic. According to the invention, the floating floor consists of a modular assembly of
prefabricated rigid panels (2) with a density of 0.5 to 6, positioned edge to edge with a means of position adjustment that is either
male or female, with the skates being homogeneous one-piece elements attached inside the panel, and with the total seat surface
ratio Sta of the skates on the substrate on the total surface area Stp of the panel, Sta/Stp being 0.03 to 0.08. In one variant, shims
are interposed between the skates and the panel. In the implementation method, a layer of fibrous insulation can be interposed
between the substrate and the floating floor.
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Publiée : — avant l'expiration du délai prévu pour la modification des

— avec rapport de recherche internationale (Art. 21(3)) revendications, sera republiée si des modifications sont
reques (régle 48.2.h))

L'invention concerne un complexe acoustique (1) pour isolation acoustique, le complexe comportant un revétement de sol (5) fixé
sur un sol flottant avec patins (4) élastiques reposant sur un support (3) (10), ledit sol flottant comportant des patins (4)
sensiblement élastiques. Selon 1 'invention, le sol flottant est constitué d'un ensemble modulaire de panneaux (2) rigides
préfabriqués de densité comprise entre 0,5 a 6, positionnés bord a bord avec moyen d'ajustement de positionnement maie ou
femelle, les patins étant des éléments monoblocs homogénes fixés sur la face inférieure du panneau, le rapport de la surface totale
d'assise Sta des patins sur le support sur la surface totale du panneau Stp, Sta/Stp étant compris entre 0,03 et 0,08. Dans une
variante des cales sont interposées entre les patins et le panneau. Dans le procédé de mise en ceuvre, on peut interposer une couche
d'un isolant fibreux entre le support et le sol flottant.
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MODULAR ACOUSTIC CONFIGURATION FOR CREATING A FLOOR WITH
IMPROVED ACOUSTIC INSULATION PERFORMANCES, AND METHOD FOR
IMPLEMENTING SAME

The present invention relates to a modular acoustic complex for making a
floor with improved acoustic insulation performances, and a method for
implementing the same. It has applications in the field of civil engineering and
notably the building and renovation of premises, and more particularly with regard
to their floors. It notably makes it possible to make, in new or renovated housing
dwellings, a light floating acoustic floor that attenuates and isolates the footstep
noises (impact noises) between stacked flats, and also improves the airborne
noise insulation performances.

Nowadays, the impact noise insulation between flats is made by a floating
screed, typically made of reinforced concrete, laid on a resilient acoustic sub-
layer, the whole thickness being about 60 mm. The present solution meets the
New Acoustic Regulation (NRA, "Nouvelle Réglementation Acoustique" in
French) dated January 1996, but has the following implementation drawbacks:
long drying time; heavier floor in collective dwellings; tricky implementation due to
the phonic bridge between stacked flats (the resilient sub-layer at the periphery of
the screed not raised).

Floor systems intended to attenuate the acoustic transmission are also
known by the following documents: US-5,369,927; US-6,055,785; JP-6146543;
US-5,682,724; US-4,879,857.

Any discussion of documents, devices, acts or knowledge in this
specification is included to explain the context of the invention. It should not be
taken as an admission that any of the material formed part of the prior art base or
the common general knowledge in the relevant art in Australia on or before the
priority date of the claims herein.

The present invention consists in making on the floor of new or renovated
housing dwellings a relatively light acoustic complex that attenuates and isolates
the footstep noises and, more generally, the impact noises, between stacked
flats. This impact noise insulation preferably meets the New Acoustic Regulation
of January 1996 for the new dwellings. The impact noise insulation improves the
acoustic insulation performances for old dwellings.

The proposed method consists in laying, on a slab or joist-type support in a
room of a new or old dwelling, rigid prefabricated panels having a density higher
than or equal to 0.5 and lower than or equal to 6, with flexible acoustic pads at the
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under-face thereof. These panels are assembled together while being
acoustically separated from the support by the pads and, at the periphery of the
room, preferably by a resilient strip. A 1.5 mm-expansion joint may be provided
over the periphery. These assembled panels form a floating floor. A preferably
heavy floor covering, for example of the massive wood flooring or tiling type, is
stuck to the panel. The floating floor and its floor covering form the acoustic
complex.

Accordingly, in accordance with a first aspect of the invention, there is
provided an acoustic complex for making a floating floor with improved acoustic
insulation performance, the acoustic complex including: a floor covering fastened
to a floating floor resting on a support, said floating floor including a modular set
of rigid prefabricated panels, elastic pads and wood shims, the elastic pads and
wood shims being arranged on a lower face of the panels, between the panels
and the support, wherein the floating floor is formed of the modular set of rigid
prefabricated panels having a density between 0.5 and 6 g/cm.sup.3, limits
included, the panels including peripheral edges configured for positioning the
panels edge-to-edge in order to form a continuous upper surface, at least one of
said peripheral edges of each panel including a means for adjusting an edge-to-
edge positioning of the panels, the means for adjusting including complementary
male and female structures configured to come into mutual engagement, wherein
the elastic pads are homogenous single-piece elements fastened indirectly by the
wood shims to the lower face of the panel, each of said elastic pads being
substantially of parallelepiped shape, the ratio (Sta/Stp) of the total seating
surface area (Sta) of the elastic pads on the support to the total surface area of
the panel (Stp), being between 0.03 and 0.08, wherein the wood shims have a
thickness between 19 and 25 mm, and wherein the elastic pads are fastened to
the wood shims such that the wood shims have slightly longer length than that of
corresponding elastic pads fastened thereto, the wood shims being fastened
under the panel, and the elastic pads and the wood shims forming parallel
discontinuous lines.

Comprises/comprising and grammatical variations thereof when used in
this specification are to be taken to specify the presence of stated features,
integers, steps or components or groups thereof, but do not preclude the
presence or addition of one or more other features, integers, steps, components
or groups thereof.
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In various implementation embodiments of the invention, the following
means are used, either alone or in any technically possible combination:
- the prefabricated panel comprises on its surface a floor covering fastened to the
upper face of the rigid panel,
- the floor covering is fastened to the upper face of the prefabricated panel(s)
after the floating floor has been installed on the support,
- the acoustic complex comprises on its surface a floor covering stuck on the
upper face of the rigid panel(s), said floor covering having a mass per unit area of
at least 10 kg/m?,
- the acoustic complex has a mass per unit area of at least 25 kg/m?, the floating
floor having a mass per unit area of at least 15 kg/m?,
- the panel has a mass per unit area greater than or equal to 15 kg/m?,
- the panel has a mass per unit area greater than or equal to 25 kg/m?,

THE REMAINDER OF THIS PAGE HAS BEEN INTENTIONALLY LEFT BLANK.

THE NEXT PAGE IS PAGE 3.
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- the pads are made of an elastic material having the following approximate
mechanical characteristics:

- Static modulus of elasticity: about 0.10 to 0.44 and Dynamic
modulus of elasticity: about 0.15 to 1.10 (N/mm?);

- Compression strain: about 4.1 %;

- Tensile strength: about 0.3 N/m;

- Elongation at break: about 60 %;

- Tear strength: about 3 N/mm.
- the panel is of the OSB type (Oriented Strand Board panel),
- the panel is wood-based and is chosen among plywood, pressed wood or
rough wood,
- the panel is water repellent or treated to be water repellent,
- the panel is a composite of concrete and fibres,
- the panel is substantially polygonal,
- the panel is substantially rectangular,
- the panel is substantially square,
- the panel has a length comprised between 100 mm and 5000 mm, a width
comprised between 100 mm and 5000 mm, a thickness between 4 mm and
200 mm,
- the panel dimensions are about 1250 mm x 800 mm x 22 mm,
- the panel has a thickness of at least 4 mm,
- the panel has a thickness of about 22 mm,
- the adjustment means is of the tenon and mortise type, for the male and
female type respectively,
- the panel comprises four peripheral edges and the male adjustment means
is placed on two sides and the female adjustment means is placed on the two
other sides,
- the adjustment means is further a fastening means, the adjustment means
comprising further a device for a quick connection between the two male and
female complementary types,
- the floor covering is chosen among linoleum®, carpet, paving, tiling, wood
(rough or finished wood flooring, laminated flooring or floating wood flooring),
- the floor covering is stuck to the panel(s),
- the floor covering is stuck to the panel(s) and is chosen among a tiling or a
rough or finished wood flooring,
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- the floor covering has a mass per surface unit of at least 10 kg/m?,

- the floor covering has a mass per surface unit comprised between 10 and 90
kg/m?,

- it is preferable that the acoustic complex has a mass per surface unit greater
than or equal to 25 kg/m? whatever the load proportions between the floating floor
and the floor covering,

- the pads are stuck under the panel, forming discontinuous lines parallel to each
other (or randomly arranged but homogeneously distributed),

-the pads have a length comprised between 50 mm and 150 mm, a width
comprised between 25 mm and 100 mm, a non-compressed thickness comprised
between 15 mm and 60 mm,

- the pads have dimensions of about 100 mm x 50 mm x 17 mm (in the non-
compressed condition),

- the pads have all the same dimensions for a given structure,

- the pads have different dimensions for a given structure,

- the pads are arranged in parallel discontinuous lines under the panel,

- the spacing between two successive discontinuous lines of pads corresponds to
the standard joist spacing of a support (notably for rehabilitation implementations
of the structures),

- the spacing between two successive discontinuous lines of pads is about 40 cm,
- the pads have dimensions of about 100 mm x 50 mm x 17 mm and the panel
dimensions are about 1250 mm x 800 mm x 22 mm,

- the pads are stuck directly under the panel or to wood shims that are fastened
under the panel, forming parallel discontinuous lines.

In accordance with a further aspect of the invention, there is provided a
method of making an acoustic complex forming a floor with improved acoustic
insulation performance, including: preparing a floating floor having a continuous
upper surface, including rigid prefabricated panels, wood shims, and elastic pads,
the elastic pads being homogenous single-piece elements fastened indirectly to a
lower face of the rigid prefabricated panels; and providing a floor covering
fastened to the floating floor and resting on a support, wherein the step of
preparing the floating floor includes the sub-steps of: placing edge-to-edge a
modular set of said rigid prefabricated panels, having a density between 0.5 and
6 g/cm®, limits included, the rigid prefabricated panels each including peripheral
edges, at least one of said peripheral edges of each rigid prefabricated panel
including a means for adjusting an edge-to-edge positioning of the rigid
prefabricated panels, the means for adjusting including complementary male
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and female structures placed into mutual engagement, and fastening the wood
shims, having a thickness between 19 and 25 mm, under the rigid prefabricated
panels between the lower face of the panels and each of the elastic pads, each
shim being slightly larger than a corresponding pad that is in connection
therewith, and the elastic pads and the wood shims forming parallel discontinuous
lines, each of said elastic pads being substantially of parallelepiped shape and a
ratio (Sta/Stp) of a total seating surface area (Sta) of the elastic pads on the
support to a total surface area of the rigid prefabricated panels (St) being

between 0.03 and 0.08.
In one embodiment of the method, the acoustic complex is

THE REMAINDER OF THIS PAGE HAS BEEN INTENTIONALLY LEFT BLANK.

THE NEXT PAGE IS PAGE 5.
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located in a room lined with walls, and said acoustic complex and said walls
are acoustically separated by placing at least one strip of a resilient material
along the walls, between the acoustic complex periphery and said walls. In an
alternative embodiment, the strip is an open or closed cell material (strip of
foam).

In alternative embodiments, a layer of insulating fibrous material (glass
wool or equivalent) is applied on the support before the panels are installed.
Preferably, the non-compressed glass wool (or equivalent) has a thickness
comprised between 20 and 500 mm.

In alternative embodiments, all the materials and elastic supports
(pads) meet the load and rigidity characteristics (for the materials) and the
dynamic stiffness characteristic (for the elastic support).

In alternative embodiments, two floating floors are stacked on each
other.

In alternative embodiments, the invention is characterized by the
inversion of the pad and the corresponding shim, i.e. the interposition of the
pad between the panel and the shim, said shim being preferably fastened to
the support.

The acoustic complex of the invention has the advantage that it allows
a quick installation with very high impact noise acoustical insulation
performances and with a cost equivalent to that of the conventional systems.
It ensures a high attenuation of low frequency sounds. The invention makes it
easy to assemble independent modular elements, which are panels with pads
and possibly shims, and increases the production throughput on a work site.
In particular, there is no waiting time for the drying of the conventional
concrete screed, besides which it avoids the associated humidity problems.
Moreover, because the implemented panels are modular, it is possible to
replace one or several panels, as needed, to make reparations. The invention
makes it possible to avoid the phonic brides existing on a conventional
screed, which provides high impact noise insulation performances. The
proposed structure is about six times lighter than a conventional acoustic
floating screed. It may be made from recycled materials. Finally, it allows a
use as heating floor with good high energy performances. It is also possible to
place technical elements at the level of the shim.

The present invention will now be exemplified, without thereby being
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limited, by the following description of embodiments, with reference to the
appended drawings, in which:

Figure 1 illustrates a cross-sectional view of a first example of an
acoustic complex made by assembling several panels, in the case of a
concrete support, in particular in a new building;

Figure 2 illustrates a cross-sectional view of a second example of an
acoustic complex made by assembling several panels, in the case of a joist
support, in particular in an old building after a renovation, and in which an
insulation by packing glass wool between the pads and the joists is further
implemented;

Figure 3 illustrates a bottom (under-face) view of a prefabricated panel
with its pads, showing an example of distribution of said pads;

Figure 4 illustrates a bottom (under-face) view of a prefabricated panel,
in the case of pads mounted on shims;

Figure 5 illustrates a cross-sectional view of a third example of an
acoustic complex made by assembling several panels with pads mounted on
shims, in the case of a concrete support, and in which an insulation by
packing glass wool over the whole surface of the support is further
implemented;

Figure 6 illustrates a cross-sectional view of an alternative embodiment
of the third example of Figure 5, in which an electric coil heating system is
further installed under the panels.

In an exemplary basic embodiment, the invention consists in laying, on
floors (the support) of new or old dwellings, rigid panels having a density
higher than or equal to 0.5 and lower than or equal to 6, with flexible acoustic
pads stuck to the under-face thereof. These panels are assembled together to
form a floating floor, while being acoustically separated from the support by
the pads and, at the periphery, by a resilient strip along the walls. The panels
have a 1.5 mm-by-metre expansion joint. Typically, a heavy floor covering of
the massive wood flooring or specific-load tiling type, is then stuck, such
coating entering into the constitution of the acoustic complex.

Accordingly, the acoustic insulation (isophonic) floating floor is
composed of prefabricated modular structures made of rigid and water-
repellent wood panels of the OSB4 type (Oriented Strand Board panel) or
equivalent, assembled together and comprising, stuck to the under-face
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thereof, flexible acoustic resilient elements referred to as pads. The thickness
of the panels is at least 15 mm, and they have a mass per surface unit greater
than or equal to 25 kg/m?. Each panel of typical dimensions 1250 mm x 800
mm x 22 mm has pads at the under-face thereof, each pad having a height of
at least 17 mm and typical dimensions of 100 mm x 50 mm x 25 mm. These
pads are typically arranged every 40 cm, which allows the panels to be laid on
any type of support, new or old ones, of the concrete, wood or slab flooring
type. On the panel(s) is stuck a heavy floor covering of the massive wood
flooring or heavy tiling type. This floor coating has a mass per surface unit of
at least 10 kg/m? and typically between 10 and 15 kg/m2. The panels and
pads alone (the floating floor) have a mass per unit area of typically at least
30 kg/m?. Therefore, the acoustic complex (floor covering + panels + pads)
has a mass per unit area of 40 kg/m? at the minimum.

Each of the pads has typical dimensions of 100 x 50 x 25 mm and is
composed of polyurethane-linked rubber granulates. The material of this type
of pad has the following intrinsic mechanical characteristics:

- Static modulus of elasticity: 0.10 - 0.44 and Dynamic modulus of
elasticity: 0.15 - 1.10 (N/mm?);

- Compression strain: 4.1 %;

- Tensile strength: 0.3 N/m;

- Elongation at break: 60 %;

- Tear strength: 3 N/mm.

To obtain the results in terms of acoustic insulation, it is not much the
material composition of the pads that is important than the mechanical
characteristics thereof, in particular regarding the elasticity. Accordingly, the
invention may be implemented with elastic pads made of other materials, for
example elastomeric, rubber or other materials, which will preferably have
mechanical characteristics identical or similar to the above-listed ones
(modulus of elasticity, deformation...). The pad may be patterned (for example
corrugated) on the support-side face.

The typical implantation is carried out as follows. First, the floor flatness
and humidity rate are controlled, and are corrected if necessary. The panels,
which are tongued and grooved and which comprise pads, are arranged on
the support and assembled together by being stuck and thus nested into each
other to form a coherent floating floor in the considered room. An expansion
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joint of about 1.5 mm by linear metre of floor (as measured perpendicularly to
the edge) is provided along the peripheral edges of the acoustic complex. The
panels are separated from the peripheral sidewalls by a foam joint placed
inside the expansion joint.

Figure 1 shows a cross-section of the acoustic complex 1-made by
assembling edge-to-edge panels 2 having a mass per surface unit of
30 kg/m?, on which is stuck a floor covering 5, for example a tiling, having a
mass par surface unit of 10 kg/mz, and under which are stuck pads 4 of about
17 mm thick (in practice, a little bit thinner because of the pad compression).
The pads rest on a support, which is a 14 cm concrete bearing slab 10.
Laterally, along the walls, the complex is acoustically separated from said
walls by a vertical foam strip 6 on which is fastened a skirting board 7, the
skirting board coming, at the periphery, onto the floor coating 5.

In Figure 2, the acoustic complex rests on a support made of joists 3,
and the pads 4 are accordingly aligned and spaced relative to each other. A
packing of glass wool is carried out between the plaster ceiling 9 of the lower
storey and the panels 2, without the glass wool extends under the pads. It will
be seen hereinafter that it is preferable that the glass wool also extends under
the pads.

In the figures, for purpose of simplification, the panel edges are shown
as being substantially straight but, preferably, the panel edges comprise
means for relative positioning of the panels, of the tenon and mortise type.
Preferably, the tenon height (and thus that of the mortise, to within the
clearance) represents about 50 % of the panel thickness. Therefore, for an
approximately 38 mm thick panel, the tenon and the mortise are each about
19 mm high. Thus, for installation, the panels are nested into each other, edge
to/against edge, and said edges are stuck together.

In Figure 3, the arrangement of the pads 4 into parallel discontinuous
lines on the lower face of the panel 2 is best seen. The lines are spaced by a
distance that corresponds preferably to the standard joist spacing, i.e. about
40 cm. The spacing of the pads along a line is preferably essentially adapted
so that the expected ratio of the total pad surface area to the panel surface
area can be respected. It is also possible to obtain this ratio by acting on the
pad unitary dimensions, for example by increasing or reducing the length
and/or width thereof.
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The invention makes it possible to filter out the floor impact noises due
to footsteps, jumping, running, or any kink of displacement. The filtering is
made according to the mass-spring principle, which allows a significant low-
frequency attenuation. Only by way of explanation, for the basic embodiment,
the following theoretical calculation can be considered, in which Ms designates
a mass per surface unit: Ms = 25 kg/m? for the unloaded acoustic complex
(without any load applied thereon) and Ms' = 150 kg/m? for the loaded
acoustic complex. Considering 6 pads per m? of acoustic complex, it is
possible to calculate the load applied to each pad of 100 mm long and 50 mm
wide. For the unloaded acoustic complex: 25/6 x 0.1 x 0.05 = 833 kg/m? or
25/6 = 4.16 kg per pad. For the loaded acoustic complex: 150/6 x 0.1 x 0.05 =
5000 kg/m? or 150/6 = 25 kg per pad. Supposing that the acoustic complex
follows the mass-spring-mass law, the natural frequency of such a complex
can be calculated.

For an unloaded complex, without any load:

FO= 1_ (k)%  k: spring stiffness (N/m)

2N (m)®° ms: mass per unit area (kg/m?)

Fo=E__ 1 E: modulus of elasticity (0.053 N/mm?)

2N (mse)®® e ord: thickness of the compressed pad

Fo = 84/ (ms.d)*®

Fo = 84/(833 x 0.035) %° = 16 Hz.

For a loaded complex:

Fo = 84 /(ms.d)?%®

Fo = 84/(5000 x 0.035)"° = 6 Hz

Accordingly, the filtering for the most unfavourable frequency is:

F=1- 1 =1 - 1 =93%
(Ey? (63/16)?
(Fo)?

Although the above-mentioned exemplary embodiment gives good
results, it is still possible to obtain best performances by using wood shims
between the panels and the pads, as will be described now.

In this exemplary embodiment with shims, the rigid panels have a
thickness of at least 15 mm and a mass per unit area greater than or equal to
25 kg/m®. The floor covering has typically a mass per unit area comprised
between 10 and 15 kg/m?. The pads are of the same type than previously.
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Each shim has a thickness comprised between 10 mm and 25 mm.
Preferably, each shim is slightly larger (and/or longer) than the corresponding
pad that is stuck thereto, so that the shim can be screwed (or nailed or
stapled) to the panel without having to go through the pad. The floating floor is
composed of wood panel of the OSB type or equivalent, assembled together.
Each panel has typical dimensions of 1250 x 800 x 22 mm and has, at the
under-face thereof, screwed wood shims under which are stuck the pads of
typical dimensions 100 x 50 x 17 mm. The distribution of the shims and pads
between them is substantially identical to that of the previous example, i.e. a
spacing of 40 cm between them.

Figure 4 shows the distribution between the shims 11 and the pads 4 at
the under-face of a panel 2. The shims are made of wood, for example
pressed wood or equivalent. In this example, the shim width is slightly greater
than that of the pads, so that the screw-fixation of the shims to the panel can
be performed laterally to the pad, thus without having to going through the
latter. The distribution of the shims and pads is equivalent to that of the pads
of Figure 3.

The typical implementation is similar to that of the previous example
with, in a first time, control of the fioor flatness and humidity rate, and possibly
correction thereof. The panels, which are tongued and grooved and which
comprise shims and their pads, are arranged on the floor and assembled
together by being stuck and thus nested into each other to form the floating
floor in the considered room. An expansion joint of 1.5 mm by linear metre of
floor is provided along the peripheral edges of the acoustic complex. The
panels are separated from the peripheral sidewalls by a foam joint placed
inside the expansion joint.

In alternative embodiments of the two previous exampiles, it is further
applied on the support a 20 to 40 mm thick layer of glass wool, on which are
placed the panels with pads and possibly shims. Therefore, the glass wool is
compressed at the pads, and these latter thus not rest directly on the support.

By way of example of such an alternative embodiment with shims, the
inert rigid panels have a thickness of at least 15 mm and a mass per unit area
greater than or equal to 25 kg/m?. The floor covering stuck onto the panels
has a mass per unit area comprised between 10 and 15 kg/m?. The pads are
of an above-described type. The shims have a thickness the value of which is
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chosen between 10 and 25 mm, preferably of 19 to 25 mm. The glass wool
insulating material has a thickness without stress of 20 to 40 mm.

The typical implementation is similar to that of the previous examples,
except that a glass wool layer is first spread/unrolled on the support.

In Figure 5, it can be seen that the shims are directly fastened to the
under-face of the panel, the pads 4 being stuck to the free face of the shims
11. In the example shown, glass wool has been spread over the whole
surface of the support and is compressed by the pads. It is to be understood
that these figures are oversimplified because, in reality, due to the flexibility of
the glass wool, the latter substantially conforms the pad shape.

Figure 6 shows that it is also possible to install a floor heating system
by placing an electric heating coil under the panels, between the pads and
shims. Because the shims and pads are discrete elements and not continuous
lines, the installation of the coil is made easy. It is to be understood that any
type of canalization (electricity, telephone, television... or even water or else)
can also be passed under the panels.

An exemplary embodiment in renovation of old building floors will now
be described. The original covering of the floor (wood flooring, plaster mortar
flooring) that has been removed was resting on sleepers, which are now
exposed. The inert rigid panels having a thickness greater than 15 mm and a
mass per unit area greater than or equal to 25 kg/m? are thus installed on said
sleepers. In an alternative embodiment, without sleepers, it is possible to
install the panels on joists. Panels are implemented, whose distribution of

. pads and possible shims is such that the pads rest effectively on the sleepers

or the joists. Preferably, before installation of the panels, a packing of glass
wool insulating material or equivalent is performed. This packing process is
carried out either between the sleepers or joists, so the pads then rest directly
on the latter, or, preferably, over the whole surface, including the sleepers or
joists, so the glass wool or equivalent is compressed between the pads and
the sleepers or joists. A floor coating having a mass per unit area comprised
between 10 and 15 kg/m? is placed on the panels assembled together. The
wood panels are of the OSB type or equivalent and are assembled together.
Each panel has for dimensions 1250 x 800 x 22 mm and comprises, stuck to
the under-face thereof, pads of 100 x 50 x 17 mm. In an altemnative
embodiment, shims are implemented. The tongued and grooved panels are
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assembled by being stuck together and nested in each other to form a
coherent floating fool in the considered room. At the periphery, a 1.5 mm/m
expansion joint is provided opposite the sidewalls/walls. The panels and the
floor coating of the acoustic complex are separated from the sidewalls, at the
periphery thereof, by a foam joint.

In some cases, it may be contemplated to install a heating means in
the floor. The present invention makes it possible, in a very easy way, as will
be explained now with an exemplary embodiment of padded panels with
shims and insulation material. The inert rigid panels have a thickness greater
than 15 mm and a mass per unit area greater than or equal to 25 kg/m?.
These panels are wood panels of the OSB type or equivalent, assembled
together to form the floating floor. Each panel of 1250 x 800 x 22 mm has
flexible acoustic resilient elements, the pads, having dimensions of 100 x 50 x
17 mm. In this example, these pads are arranged every 40 cm. Before
installation, it must be taken care to control the floor flatness and humidity rate
for a potential correction, and then to apply the glass wool over the whole
surface of the space to be processed. Then, it must be taken care to install
the coil floor heating system, which in this case is electric, according to the
manufacturer instructions, onto the glass wool, which will then be compressed.
The tongued and grooved panels are then placed to the floor, without contact
with the electric heating system. These panels are assembled together by
being stuck together and thus nested to each other to form a coherent floating
floor in the considered room. The floor coating having a mass per unit area
comprised between 10 and 15 kg/m? is then applied. A 1.5 mm/m expansion
joint is provided opposite the peripheral sidewalls. The acoustic complex is
separated from the peripheral sidewalls by a foam joint.

Experimentations in laboratory have shown very high impact noise
acoustic insulation performances, with a significant low-frequency attenuation.
The results of the measurements made in laboratory give a performance
AlLw = 29 dB for an acoustic complex without glass wool and ALw = 31 dB for
an acoustic complex with glass wool, and this for a 14 cm concrete slab. Such
a performance is still unequalled today. Besides, the attenuations are very
high at low frequency (15 to 30 dB according to the configuration and
frequency band), which is fundamental for the impact noises; indeed, low
frequencies are highly perceptible by the human ear. Today, no equivalent
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technical method meets such performances.

The acoustic measurements have been carried out in a laboratory
made according to the NF EN 140-6 standard, except for the standardized
dimensions. The equipment used consisted in an impact machine Butelec®
and a sound-level meter 2260 Bruel & Kjaer®. The floor of the laboratory is
made of a 140 mm-thick concrete slab, on which various acoustic complexes
have been tested. By way of example, the following floor configurations for
tests can be mentioned:

Configuration 1: an acoustic complex on a 140 mm-thick reinforced
concrete slab support, the acoustic complex comprising: 17 mm-thick pads
with 19 to 256 mm-thick shims on a modular wood panel of 15 kg/m?, the whole
being covered with a floor covering of 10 kg/m?.

Configuration 2: an acoustic complex on a 140 mm-thick reinforced
concrete slab support, with interposition of a 40 mm-thick glass wool layer
(20 kg/m®), the acoustic complex comprising: 17 mm-thick pads with 19 to 25
mm-thick shims on a modular wood panel of 15 kg/m?, the whole being
covered with a floor covering of 10 kg/m?.

With Configuration 1, the measurement results were as follows:.

Result of the impact noise insulation measurements

Frequency (Hz) Lno(dB) AL(dB)
100 59 -3
125 55 3
160 55 12
200 64 18
250 59 21
315 57 23
400 61 21
500 54 27
630 53 29
800 50 33
1000 46 38
1250 44 35
1600 40 42

2000 43 38
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2500 41 38
3150 37 40
4000 38 38

Impact noise acoustic attenuation index:
According to XP S 31074 AL = 28 dB (A) (tolerance t2 (dB))
According to NF EN ISO 717-2 AlLw =29 dB

With Configuration 2, the measurement results were as follows:

Result of the impact noise insulation measurements

Frequency (Hz) Lno(dB) AL(dB)
100 60 -4
125 57 6
160 55 14
200 61 21
250 58 26
315 50 30
400 56 27
500 49 32
630 48 34
800 47 36
1000 44 40
1250 41 38
1600 39 43
2000 39 41
2500 37 41
3150 35 42
4000 33 43

Impact noise acoustic attenuation index:
According to XP S 31074 AL =30 dB (A) (tolerance +2 (dB))
According to NFEN ISO 717-2 ALw=31dB

It is to be noted that, on site, to add 1 dB by cm of concrete can be
added, i.e. 35 and 37 dB for a 20 cm slab.
These results are obtained in a simple way and with a cost substantially
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equivalent to that of a conventional acoustic floating screed, because it is a
dry construction process implementing an easy-handling simple assembling of
modular panels. The obtained acoustic complex is six times lighter than a
conventional acoustic floating screed. This method also makes it possible to
avoid the phonic bridges, because there is no springing of elements on the
concrete slab forming the support, unlike an accidental concrete leakage in
the case of a floating screed. Moreover, it is possible in case of disaster to
selectively replace the damaged modular panel. The invention preferably uses
recycled materials of the OSB type for the floor and the possible shims, and
materials based on recycled rubber for the pads. The selected materials have
been using for 50 years for the rubber pads and the OSB is of the M3 class
water-repellent type. These materials are thus ecological and can find
applications in floors for ecological wood frame house or other. The
construction process of the invention allows the making of a low-temperature
heating floor, with a heating means placed between the insulating material
and the under-face of the floating floor because of the small thickness of the
acoustic complex and the density of the constitutive elements thereof. This
permits significant energy savings because a lesser heating will be required to
obtain the same surface temperature.

In practice, to obtain the best results, it is preferred to implement an
acoustic complex that comprises a floating floor with shims, and this, with or
without glass wool. Indeed, to reinforce the impact noise insulation
performances, it is preferable to apply the wood panels on shims having a
thickness comprised between 15 mm and 20 mm. Under these shims are
stuck the pads. On the floating floor, at the surface of the panels, is stuck a
floor coating of the massive wood flooring or heavy tiling type. This floor
coating has a mass per unit area of at least 10 kg/m? (DINACHOC® type). The
floating floor (thus, without floor coating) has a mass per unit area of at least
15 kg/m? for panels of OSB type or equivalent. It results that the acoustic
complex (floating floor + floor coating) has a mass per unit area of 25 kg/m? at
the minimum. It is noticed that, in case of underload, the acoustic complex
efficiency is strongly deteriorated and, in the worse case, does not operate
anymore. Such an acoustic complex may be applied on any type of floor: new
or old ones, and with any type of support: concrete, wood, slabs...

The following Table sum-up the situation, with comparison to the
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conventional device of the concrete floating screed type:

Concrete floating screed | Wood panel acoustic complex Gain of Performances
Load
90kg/m? 15kg/m? 6 times lighter
Implementation
4 to 6 weeks of drying Immediate Gain of 1 to 1,5 months on the
work site
Attenuation performance
For a 14 cm slab, Alw = 29dB without glass wool Gain of 8 to 10dB
AlLw=21dB ALw = 31dB with glass wool
Low-frequency attenuation|  Significant low-frequency In the band (125, 600 Hz) :
attenuation 6 dB at 125 Hz to 32dB at 500 Hz

It is to be understood that the invention may be adapted in various
ways without thereby departing from the general scope defined by the present
application. For example, the floor coating, instead of being installed on site
once the panels assembled together to form the floating floor, may be stuck in
factory on each panel, to obtain a fully prefabricated panel. Any way and
preferably, ex-factory, the panels have at least the pads fastened thereto, with
possibly shims for the embodiment with shims. In more unusual cases of
"custom-made” products, it may be necessary to fasten the pads and the
possible shims, in situ on the work site, to adapt the product to particular
conditions as, for example, an unusual sleeper or joist spacing. Likewise, the
panels may be made of any suitable rigid material and the panel dimensions
may be different from those described above by way of example. Therefore,
the panels may have a dimension (length and/or width — square or rectangular
panel) that is a function of the standard spacing between joists of dwellings (in
general, the spacing is 40 cm). Likewise, the panel shapes may be different
from a square or rectangle, and may for example be polygonal. In the latter
case, this panel shape may correspond to the shape unit (or a multiple
thereof) of the floor coating that is used (for example, ceramic or marble tiles
or traditional flooring: Versailles).
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An acoustic complex for making a floating floor with improved acoustic
insulation performance, the acoustic complex including:

a floor covering fastened to a floating floor resting on a support, said
floating floor including a modular set of rigid prefabricated panels, elastic pads
and wood shims, the elastic pads and wood shims being arranged on a lower
face of the panels, between the panels and the support,

wherein the floating floor is formed of the modular set of rigid prefabricated
panels having a density between 0.5 and 6 g/cm.sup.3, limits included, the panels
including peripheral edges configured for positioning the panels edge-to-edge in
order to form a continuous upper surface, at least one of said peripheral edges of
each panel including a means for adjusting an edge-to-edge positioning of the
panels, the means for adjusting including complementary male and female
structures configured to come into mutual engagement,

wherein the elastic pads are homogenous single-piece elements fastened
indirectly by the wood shims to the lower face of the panel, each of said elastic
pads being substantially of parallelepiped shape, the ratio (Sta/Stp) of the total
seating surface area (Sta) of the elastic pads on the support to the total surface
area of the panel (Stp), being between 0.03 and 0.08,

wherein the wood shims have a thickness between 19 and 25 mm, and

wherein the elastic pads are fastened to the wood shims such that the
wood shims have slightly longer length than that of corresponding elastic pads
fastened thereto, the wood shims being fastened under the panel, and the elastic
pads and the wood shims forming parallel discontinuous lines.

2. The acoustic complex according to claim 1, wherein the elastic pads are
made of an elastic material having the following mechanical characteristics: a
static modulus of elasticity of about 0.10 to 0.44 N/mm? and a dynamic modulus
of elasticity of about 0.15 to 1.10 N/mm?, a compression strain of about 4.1%, a
tensile strength of about 0.3 N/m, an elongation at break: 60%, a tear strength of
about 3 N/mm.
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3. The acoustic complex according to claim 1, wherein said floor covering is
fastened to an upper face of the rigid panels, said floor covering having a surface
density of a least 10 kg/m?.

4. The acoustic complex according to claim 1, wherein the acoustic complex
has a mass per unit area of at least 25 kg/m?, the floating floor having a mass per
unit area of at least 15 kg/m?.

5. The acoustic complex according to claim 1, wherein the elastic pads have
dimensions of about 100 mmx50 mmx17 mm and the panel dimensions are about
1250 mmx800 mmx22 mm.

6. The acoustic complex according to claim 1, wherein fasteners fasten the
shims to the panels without extending through the corresponding elastic pads.

7. The acoustic complex according to claim 6, wherein the fasteners fasten to
an edge of the shims overhanging the corresponding elastic pads so that the
fasteners do not extend through the corresponding elastic pads.

8. A method of making an acoustic complex forming a floor with improved
acoustic insulation performance, including:

preparing a floating floor having a continuous upper surface, including rigid
prefabricated panels, wood shims, and elastic pads, the elastic pads being
homogenous single-piece elements fastened indirectly to a lower face of the rigid
prefabricated panels; and

providing a floor covering fastened to the floating floor and resting on a
support,

wherein the step of preparing the floating floor includes the sub-steps of:

placing edge-to-edge a modular set of said rigid prefabricated

panels, having a density between 0.5 and 6 g/cm?®, limits included, the rigid

prefabricated panels each including peripheral edges, at least one of said

peripheral edges of each rigid prefabricated panel including a means for

adjusting an edge-to-edge positioning of the rigid prefabricated panels, the
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means for adjusting including complementary male and female structures
placed into mutual engagement, and

fastening the wood shims, having a thickness between 19 and 25
mm, under the rigid prefabricated panels between the lower face of the
panels and each of the elastic pads, each shim being slightly larger than a
corresponding pad that is in connection therewith, and the elastic pads and
the wood shims forming parallel discontinuous lines, each of said elastic
pads being substantially of parallelepiped shape and a ratio (Sta/Stp) of a
total seating surface area (Sta) of the elastic pads on the support to a total
surface area of the rigid prefabricated panels (St) being between 0.03 and
0.08.

9. The method according to claim 8, further including:
placing strips of a resilient material between a periphery of the acoustic
complex and walls of a room in which the acoustic complex is located.

10.  The method according to claim 9, wherein each shim is fastened to one of
the panels via fasteners that do not extending through the corresponding elastic
pad.

11.  The acoustic complex according to claim 10, wherein, for each shim, the
fasteners fasten to an edge of the shim that overhangs the corresponding elastic
pad so that the fasteners do not extend through the corresponding elastic pad
located between the shim and the panel.

12.  The method according to claim 8, further including:
placing a layer of insulating fibrous material on an entire upper surface of
the support in such a manner that said fibrous material is compressed between

the elastic pads and the support.

13.  The method according to claim 12, further including:
placing strips of a resilient material between a periphery of the acoustic

complex and walls of a room in which the acoustic complex is located.
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14.  An acoustic complex for making a floating floor with improved acoustic
insulation performance, substantially as hereinbefore described with reference to
the accompanying drawings.

15. A method of making an acoustic complex forming a floor with improved
acoustic insulation performance, substantially as hereinbefore described with
reference to the accompanying drawings.

DANIEL ATTIA AND PATRICK ATTIA

WATERMARK PATENT AND TRADE MARKS ATTORNEYS

P33714AU00
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