18/ 05/ 2006 WD 03/ 041295 System and Met hod for Reduci ng Sound

Transnmi ssion. Technical Field 5 The present invention relates td &60fd2006
transm ssion reduction in building constructions and particularly but not
exclusively to sound transm ssion through concrete floors. Background Art
10 15 20 MBM%}EIiCity the present invention will be described in the
context of 1 Ps U3e with a concrete flow It is to BEVNHA&YE ood, however,
that the present invention would have application wherever control of
sound transl{gfaga;nfg?; particularly st ructure- borne sound transni ssion,

t hrough a soli oor or even wall of any material was required. In

apart ment bl ock SystemciriveMethod for Reduididg 'Seund Trafsmiksion. Ngs there is a
recogni sed need Tor effective sound proofi ng between roons and between

dwel lings. This is of increasing Inportance, at |east in New Zeal and and
Australia, PsciifiedPRitld €xpectations and buil di ng code requirenents

I ncrease. A parttcurar problemis in respect of relatively | ow frequency,
and in the case of hard floor surfaces high frequency, sound transni ssion
throu?h the flogors of a building. A known nethod of reducing interfloor
sound’t r ansni SSWWW‘FHQQE@WMQWBSWWW&W@W ck resilient

| ayer, of t esnstruditrerand pativelatihbut het ekdiueRsly avaid tagsmisdiomeiveugh cpriicpaté OUS  Syst ens
all suffer m di sadvantages relating to their total thickness, acoustic
performance andfor suitability for use with all comon types of floor
coverings. In particular some of the prior art systens are unsuitable for
use Wth r gaakhySlid/A@i d and brittle coverings such as-ceramc tiles. 30
. Austr al ia'n—pgre'm—ﬁowos, 047 describes a lam nate conprising a

pol y#i nyl aromatic resin bonded to a .wood chip board upper |ayer. Such chip

board may provirgesiaheity taprisba Hventak bl BE Bedcfled IRRY cdnteRiQF itS QLGN 39S
I ncl udi ng ceram_c t*iles or viny|l, Even if a further Iager i's added between
the chip bEaFEefRe EM*@H@SM Baweverthat the pressptipvgntiog yould have

application wherever control of sound transmission, particularly structure-borme sound

transmission, through a solid floor or even wall of any material was required.

15
in apartment blocks and other close proximity residential dwellings there is a
remgmsed need for effective sound proofing between rooms and between dwellings.
This is of increasing importance, at least in New Zealand and Australia, as occupant
expectations and building code requirements increase. |
20

A barﬁcula; problem is in respect of relatively low frequency, and in the case of
~ hard floor surfaces high frequency, sound fransmission through the floors of a building. -

_ A known method of reducing interfloor sound transmission involves the use of a -
25 relatively thick resilient layer, often rubber, beneath the floor covering. However, previous
systems ali suffer from disadvantages relating to their total thickness, acoustic
performance and/or suftability for use with all common types of floor coverings. In
particular some of the prior art systems are unsuitable for use with relatively rigid and
britile coverings such as-ceramic tiles.
30 i
Australian patent AU 403,047 describes a laminate comprising a polyvinylaromatic
resin bonded to a wood chip board upper layer. . Such chip board may provide an
unsuitable surface for many floor coverings, including ceramic tiles or vinyl. Evenifa
further layer is added between the chip board layer and the tiles, the chip board may
35 require a surface treatment and/or a further stabilisation layer to be added, which may




35 require a surface treatnment andlor a further stabilisation |ayer to be
added, which may 18/ 05/2006 WD 03/ 044295 RC503737/142 2 increasd 8H@5{@06
and the tine required for installation. PCT/Nz02/ 00256 International
publ i cation WO 98/21027 descri bes a sound absorbing resilient |ayer
conprising a rubber underlay, preferably manufactured fromrecycled tyres,
with abs P@@%%Hslomer surface. The resilient |ayerP¢éNZ83%P%r abl y bet ween
11/ 64" ( 4. 4m) and 3" (-76nm, and nost preferably between 3/8" (-9.5m)
and 1" gﬂ%gg% The grooves in the resilient |layer are intended to
enhance th d attenuating properties of the resilient |ayer by

limting thgreasythasst sad G@ time rduirdddormstitidtonor . This system particularly in
its nore preferred form may be relatively thick This nay be undesirable

as the total height of each living space incorporating the resilient |ayer
nust be i ncr eadeiemations pehlieation WE98/28¢7 |desariorss spengaabetirping reslient laggrt o f | oor
spaci N9 ar gomgriSidh huBkkr hdeRay Jr@fe&bﬁ%nuf&ﬂr&?%%: fks, with 2bui | di ngs such as
mul ti-stor ne VWere a meb I envelgpe limt is

| mposied, MM@% ssler gt gt pED T 40P S ot Tt o an
occupant aﬁd%ﬁa@mmﬁemmbm wa‘h@wmm)anmf K@sml‘ﬁte@meam t hi cker
overl ays @gﬁ%; Rl EE%& Is installed
beneat h hard sur gg%s ut not neat h ng%%g%&ﬁq_hﬁa nay res ?mi n

unsat i sf ade¥s¥ by indting hercpetact area wikihe sisPloni se safety. 20 United States
patent US 5, 968 630 describes a | am nate which includes a conbination of a

t ow density po e 0 nd | ow. de | mwhich is
@elgl aid on a%ﬁétﬁ%ﬁﬁ%momﬁm{ﬁ%g%% %gﬁﬁ%éfaéverltﬁgfl'lﬁgs is installed
over the maylbgandeprablees thejeielheightisbeas Bingrapacs incamperatingdhet resifiest Jayes noot h
irregul ar 'rﬁdsﬁ%mdréhsédiﬁet%ﬁl%‘tﬁét%biaﬂoﬁ@%g&r@nng Bitlng € Mo8r padiRpmelr € of resilience

to the floor ole. . W th thi ste be that the
upper Iay@?’"ﬂ%éw%e 5WI"W§Q$§P§ WKW?%P%“?‘P*S%WB%&“YMS such as
ceram c t iblogiss. Whetees raesdpriinvibuiidiing envelope; igkt rsohp@eduﬂkakagqver&zgsicamy t herefore
onl y be s%ﬁ,%?m}%&llﬁg ford | w%ad%& #feFe rubber tiles.
The erX| oor ma% tah)t FQ?HJP ee I ch "many eggilg n?ayy prefer. The
f oam nay &°@gn such as that
provi ded Wmmﬁmmmtﬂmmbyneaaw@emghthﬁymsmum ic perfor mance of

t he syste[p‘sa%f 4%&@5 P'%t' ressed in this way, the acoustic
per f ormance o e system ma;}) e su icient .for

20 United Siates patent US 5,968,630 describes a laminate which includes a
combination of & low density polyethylene foam and low density polyethylene film which is
loose laid on a concrete sub-floor. A wooden laminate flooring is installed over the
polyethylene layers. The system is intended to help smooth iregularities in the sub-floor -
and to introduce a measure of resilience to the floor as a whole.

One problem with this system may be that the upper layer may be foo flexible to
allow rigid ficor coverings such as ceramic tiles fo be used without a risk of cracking, and
may therefore only be suitable for flexible fioor coverings such a vinyl or rubber tiles. The
flexible fioor may lack a solid feel which many people may prefer. The foam may also

30 compress locally under high pressure loading, such as that provided by some furniture,
thereby redticing the acoustic performance of the system, Even if the foam is not
compressed in this way, the acoustic performance of the system may not be sufiicient for
some applications.

35 EP 864,712 describes a simple sound rubber mat which reduces the noise
produced by an upper timber floor. This system may suffer from the problems associated




sone applications. 35 EP 864, 712 descri bes a sinple sound rubber nzé \7hi ch
reduces the noise produced by an upper tinber floor. This systélrﬁ 2006
suffer fromthe problens associ ated 18/ 05/ 2006 WD 03/ 044295 PCT/ Nz02/ 00256

RC5037371142 3 with a lack of rigidity common to systens which use a tinber
upper surface asdescribed. . above. EP 829,588 descri bes a board

sui t abl e P@P’%%@%rlng a floor or wall which is s nENA¥®Eed from a

m xture of rubber scrap and expanded pol ystyrene. Qther systens of the
prior art have involved pouring an upper | ayer of a settable substance on
top of a r&EF 78Rt | ayer, the upper I*ayer setting to provide a relatively .
stiff sub%ataekamga%ﬁ:&ohmyét&ﬁm;@meham&rrupp%ym addestipb® type may be
|nconven|enhm}o install 10 and in particul ar may slom/the progress of the
constructi % hile the upper layer cures. None of the systens described
above conbine the characteristics of acceptable noi se attenuation, easy

installation, ahpidh gﬁ&%gbé%& nado %éﬁ‘oopérewﬁ‘ﬁ%l\éﬁ geability |oads,

relatively | ow over I ckness an roa npat I bi y With nost common
flooring = ¥enEashresfiom a mpure ghpybbes sHEP APEXPHdnd bR that any or all of
the patents referred to above necessarily formpart of the common general

know edge of a resse necessari | ent.s whi ch woul d
be di scovered @%Lﬁ%f“s“ﬂ?ﬁ searr(':af:'l'gfn q‘?%%ﬁ"ﬂ@?gppﬁ' %ﬁ@%‘sg@aebze[ ion It is

t herefore wbst@'meeetop@fa m@nplﬂmémummmntseﬂmtommdewm siffund

transm ssi W%#%r&ﬁ%%ﬁ @aénwmnﬂyﬁwn&%%%ﬁfér@&l%lﬂh provi des a

cost effectlve rel a i vel i and user fr(i sound transm ssi on
Copt ol wrh PSOE T Eopeosrest S R en iets Baeskiati s of pr esent
proposals or which at |east will provide the publ [ c W|th a useful choice.

Further obj ect goffor i Sycidhé Q%#dn%ié%\"el REROTE e Jc%atb e follow ng
description, 30 Discl osur e nvcgntﬁ%n ,&ccor ng to one aspect of the

present i rﬁ’@ﬁ?‘f‘?ﬂm ipstaligtion, abfiyde epre WitherstajnathiBrise sgndgeabiite duct | on syst em
for use bmmﬁbem&rma&bﬁammmwmpaﬁbmdﬁwmatdagmﬁn@dnhgjct|on and a
15 surfaces.

The Applicant does not concede that any or all of the patents referred to above
recessarily form part of the commen general knowledge of a skilled addressee, or are
necessarily patents which would be discovered by a diligent searcher.

20 Objects Of The Invention

it is therefore an object of the present invention to provide a sound transmission
reduction system for a building construction which provides a cost effective and relatively
thin and user friendly sound transmission control which overcomes or at least ameliorates
25 disadvantages of present proposals or which at least will provide the public with a useful
' . choice.

Further objects of the invention will become apparent from the following
description.
30
Disclosure Of The Invention

According to one aspect of the present invention there is provided a sound transmission
reduction system for use between a floor or other integer of a building construction and a
35 suitable covering for said floor or other integer includes; '




35 suitable covering for said floor or other integer includes; 18/05/ 2006 5
PCT/ NZ02/ 00256 4 a rigid single | ayer substrate of gypsum fibrebod 85/3406
cenment, hardboard, plywod or stabilised reconstituted wood, having a

t hi ckness of not nore than 14mm a single resilient |ayer having a

t hi ckness_of t _nmore than 10mm secured or securable to one surface of

sai d subs{vgg?"@;%giai d resilient layer being secured BYT¥8¥¥%pl e on its
opposite surface to said floor or other integer, the arrangenent being
such t hat i@sa fiit he securing toget Qer of said substrate and said _
resilient IRayer and the securing of said resilient layer to said floor or
ot her integer provides a reduction of sound transm ssion through said

floor or other int o i tween 4mm
and 14 mm t hi ck.'nPr gﬁ‘g?’%ﬁsbyﬁ F@%ﬁé@?@ﬁ%&%& E%g%eg}%ﬁaﬁ raﬁ%fe thick and 14
mm t hi ck. Pr ef er abbtywood g siebilisgsiseconstibigdwoot dadngahiginebsd ngt mr&nm t hi ck. 20
Preferably, said smbsidnat:© may have a nodul us of elasticity of between 3
GPa and 18 GPa. WO 03/044295 RC503737/142 Preferably, said -substrate nay

have 2 nodul us of el asti ci ty of substantially 7GPa. Preferably, said
substrat e may haves gnglaodsifienidayef having t thidknest obet mere thab 10via seaockd2b MPa.

Preferably, said %ég%ﬁi%%né@ﬁag%y Py us of rupture of substantially
11 30 MPa. 35 Preferably, said resi |€?!sent materi al may be between 2nmm and
10mm thick. Preferably, said resilient material may be between 2nm and 3mm

thick. Preferabl ysaidssilicht l:9&ibeing Bdcui bedecarhbléy/itsRppdiidsifadcitb &id y 3nm t hi ck.
V\D 01%/ 044295 PCT/ %%4 %&%aﬁﬁé%ﬂ%&%&é%aﬁg si.rch that in use the securing '
“} : together of sakd subsirate and said resilient layer and the securing of said

resilient iayer to said floor or other integer provides a reduction of sound

transmission through said floor or other integer.

15 Preferably, said substrate may be between 4mm and 14 mm thick,
Preferably, said substrate may be between 6mm thick and 14 mm thick.

Preferably, said substrate may be substantially 6.5mm thick.

20
Preferably, said substrate may have a modulus of efasticity of between 3 GPa
and 18 GPa.
D Preferably, said,s&bsh‘ate may have a modulus of elasticity of substantially 7GPz.
25. .
Preferably, said subsirate may have a modulus of rupture of between 5 MPa and
25 MPa.
_ Preferably, said substrate may have a modulus of rupture of substantially 11
30 MPa. :
Preferably, said resilient material may be between 2mm and 10mm thick,
Preferably, said resilient material may be between 2mm and 3mm thick.
35 '

~ Preferably, said resilient material may be substantially 3mm thick, -




Preferably, said resilient |layer may have a density of between Zoak)?/nﬁ and
150 kg/n8. 5 Preferably, said resilient |ayer may have a densityl®f05/2006
substantially 75 kg/nm8. Preferably, said resilient |ayer nay be a

pol yol efin. Preferably, said resilient |ayer may be a foanmed pol yet hyl ene.

10 Pref erw%l ;Qgid substrate may be gypsum fi breboard. Preferably, the
total thickness of said system may be | ess than 11 HeWNABRRef er abl y, said

sound transm ssion reduction system nay have a point load failure test
result as herein. defined, of at least 1.5 M Preferably, said sourd

transm ssi on reducti on system may have a point load failure test result,
as herein defined, of at least .M 20 Preferably, said substrate may

i ncl ude a plural .|r%)f¥r; el .acent. S ai d eets gl ued
together to fgrrf'llL ut?';'js%?nts. Egérg’%ygge%c%géﬁﬁsﬁgﬁegn%“%@c%’ﬁ’d'%gspect of the
pr esent i NVt on a met hod of reduci ng sound transm ssion through a floor
or other integer of a building construction includes: securing one side of
a single resilient |ayer. hayi a thickness of not nore than 10mmto said
fl oorgor ot her Mmﬁﬁgﬁ"ﬁy ?"ﬁ@l%"%?ﬁ’c%?ﬂ%ﬁb-fm@%sum fi breboard,
fibre cenent, hard board plywod orstabrlised reconstituted wood, of

t hi ckness not nmpfRudin &in%gﬁ&r‘ia b’%@g £ side of said single resilient
| ayer; wherein the rt@gi I'1 ent a%?‘e)ﬁs se u'reFeid to said substrate and said
floor or other integer such that sound transm ssion through said floor or

ot her integer i Breferabllcaiitesiieniadyer mil be,a fodmeedpoldingngny i ncl ude the step of
secufd ng a suitable covering to said 18/05/2006 18/ 05/2006 WO 03/ 044295

@0 737/ 142 6 substrate on an opggsite side to said resilient |ayer.
Preferably, said substrate may be gypsum fibreboard.

Preferably, the total thickness of said system may be less than 11mm.

15 Preferably, said sound transmission reduction system may have a point load
Tailure test result, as herein defined, of at least 1.5 kN.

Preferably, said sound iransmission reduction system may have a point load
fallure test restilt, as herein defined, of at least 1.8kN.

20
Preferably, said substrate may include a plurality of sheets, with adjacent edges
of said sheets glued together to form butt joints.
:,) According to a second aspect of the present invention a method of reducing sound

25 transmission through a floor or other integer of a building construction includes:

= securing one side of a single resilienf layer having a thickness of not more
than 10mm io said floor -or other integer;
= securing a single substrate of gypsum fibreboard, fibre cement, hard board
30 plywood or stabilised reconstituted wood, of thickness not more than T4mm,
to an opposite side of said single resilient layer;
» wherein the resilient layer is secured to said substrate and said fioor or other
integer such that sound transmission through said floor or other integer is
reduced.
35 :
Preferably, the meﬁwd may include the step of securing a suitable covering to said




PCT/ Nz02/ 00256 Preferably, the nethod may include the step of securi ng said
single resilient layer to said floor or other integer by neans 1#/8572006
contact adhesive. 5 Preferably, the nethod may include the step of securing
said substrate to said single resilient |ayer by neans of a contact

adhesi ve. _Pr bly, said resilient material nmay be a pol yol efin.

Pr ef er abl ﬁ”?%ﬁ%?r esilient material may be a foanedpﬁwg'éf?"ﬁiﬂ ene ‘
Preferably, said substrate may be forned by a plurality of sheets of gypsum
fibreboar d’choH?)}I% cenent or hard boarsd, the nethod including the step of

gl ui ng adj acen 5 edges of said sheets together to formbutt joints.

Pr ef er abl y, sulssiraiel o8 ab giposteeidat/saldeesigpisayen f | br eboard. According to a further
aspect of the present invention a sound transm ssion 20 reduction system
and/ or a method of reducing sound transmission is substantially as herein

descri bed with Fesepkly,the megopimgy inelude the sten of geauriny saidisinglesgsilientfayen s of this
invention whésiNo&ive bthél Gy RéME biRbomtBct 3lResivé. S Novel aspects will becone

appargnt fromthe foll owi ng description given by way of exanple and wth
reference to the acconpanyi ng drawi ngs. Brief Description O The Drawi ngs F

ure 1. shows vePiefaaky)thametibd gay ingiude ther stepoof sepatingeaid|substratetd daidough  one
possi bl e eeﬂ%&@ﬁmﬁ&%}ﬂ&&%&&%&%ﬁwure 2: shows very diagrammatically
vi ew t hroug

a cross-sectlonal a joint In the enbodi nent of Figure 1; 35
Figure 3: shows a graph of the performance of the present invention

conpared to a bbdeferablyneidatsiiest mdteriaMidybd/apdyaidim. RC503737/ 142 Figures 4 &
5: 5,,PCT/ NZ02/ 00256 7 show graphs of the perfornmance of the present

inyention conpared with presently available floor coverings across a
range of fr equeﬂg@gably,saidmﬂsiim material may be a foamed polyethylene.

Preferably, said substrate may be formed by a plurality of sheets of gypsum
fibreboard, fibre cement or hard board, the methed including the step of gluing adjacent
15 edges of said sheets together to form butt joints.

Preferably, said substrate may be gypsum fibreboard.

According to a further aspect of the present invention a sound fransmission
20 reduction system and/or a method of reducing sound transmission is substantially as
herein described with reference to.Figure 1 or Figure 2.

Further aspects of this invention which should be considered in all its novel
_ \.) aspects will become apparent from the following description given by way of example and
25 with reference to the accompanying drawings.

Brief Description Of The Drawings

Figure 1: shows very di_agrammatically’ a cross-sectional view through

30 one possible embodiment of the invention;
Figure 2: shows very diagrammatically a cross-sectional view through a
joint in the embodiment of Figure 1;
35 Figure 3: éhows a graph of the performance of the present invention

compared to a bare concrete slab;




Figure 6: shows a conparison of the present invention with other _avail able
floor coverings in respect of its inpact insulation class (tlCLl860B43Q@06
7: shows a graph conparing the point |load failure of the present invention
wi th other avail able systens. Best Mdde For Carrying Qut The Invention 15
In controlling sound transm ssion of noise within and between nulti-unit
dwel | i ngs W& Ppact insulation class (11C) ratingPS %8098t cul ar
significance. Many such dwellings w Il have concrete floors, and the need
to reduce i npa {l sound transmtted through such floors is of particular
concern. Tﬁ%ﬁ"&% “©solutions to date hdve utilised nulti ple | ayers of

various materials such as gypsumfibre and pl ywood, typically with the

joints within th 0, gyl ti s ' |.n.order to provide
addi ti onal str%ers%vggﬁéﬁs%@& a\?gﬁi%n%%%%?%?éﬁ%% Ek | ayers of a
resilient material such agogpaedwilhouisertly availakie Bdor ¢oyerings apkss 8ypi cal | y bei ng
| oose laid over a floor anghstelihiihepn dead weight for placement. It wll
be apspreci ated that typically such present solutions have tended to be at

| east® 30mm thick, usually nore. Qther solutions such as the use of

shredded rubbeFigpmsetés or bishawsmivolnpsiseh oftitepreshitirwengionwitithiter be expensi ve
and/or not installer-friengl : X f: L.on due to
AgiYore fkﬂ:{ %Q%%G %E%‘P%ﬁ?fﬁ%l % :nsbl%’o%’biabfy

its use of materials is expecte ' ess cost whil e al so
being installer-friend y#30 Referring to the acconpanying draw ngs and
initially to Figures 1 and 2 an enbodi nent of the present invention is

sho very dia gr;:aticall LN -sect.jon. " |f‘ﬁ9i9£! lLh Figure 2 the
j\_g) \rq{&bet ween s%gt-rﬁt e sh%%oﬁ?géégﬁoﬁnqzﬁ@&s]% orllrgﬂ’gcrjgaﬁusr}%n ssi‘on Ir-ﬁgduct i on
system of the present i nvisyantienwiiothermilabiesysternef er enced general ly by arrow

1, a single layer sheet material substrate 2 is provided, on 18/ 05/ 2006

18/ 05/ 2006, 5 WO 03/F044295 PCT/ NzQ2/ 00256 RC503737/ 142 8 which a suitable

fl oor covd&eSiVOUE apying Qutlhe, mc floor tiles,-vinyl tinber

or any other suitable floor covering such as are well know to those

skilled in the art, may be |aid. o o )
15 In controlling sound transmission of noise within and between multi-unit dwellings

the impact insulation dlass (lIC) rating is of particular significance. Many such dwellings
will have concrete floors, and the need to reduce impact sound transmitted through such
floors is of particular concem. Typical solutions to date have utilised multiple layers of
vasious materials such as gypsum fibre and plywood, typically with the joints within the
20 multi-layer system being staggered in order to provide additional strength. Other solutions
have ihcorporated thick layers of a resilient material such as glass wool or mineral wood
mat typically being loose laid over a floor and relying on dead weight for placement. 1t will
be appreciated that typically such present solutions have tended to be at least 30mm
thick, usually more.

Other solutions such as the use of shredded rubber mats or bitumen based mats
have proved to be expensive and/or not installer-friendly. In contrast the present invention
due to its use of materials is expecied to be substantially less costly while also being

30

Referring to the accompanying drawings and initially to Figures 1 and 2 an
embodiment of the present invention is shown very diagrammatically in cross-section and
including in Figure 2 the join between substrate sheets.

35 in the sound transmission reduction system of the present invention as shown and
referenced generally by arrow 1, a single layer sheet material substrate 2 is provided, on




The substrate 2 is not nore than 14mmthick, or preferably 4mmto g4rrm
thick and suitably 6.5mmthick gypsum fibreboard, although ot hdr840pY2096
light, strong, rigid and dinensionally stable materials such as fibre
cenent, hard board, plywod, stabilised reconstituted wood or the |ike may
be used. S%rre of these substrates 2, for exanple plywod, nmay be
suffici en™YH4PH wearing to allow the use of pai ntP%'imzﬂB?‘}fﬁlﬁret hane as a
10 floor covering in areas which are not subject to high traffic.
Preferably t%ﬂ}élbstrate may provide a Modulus of Elasticity of 3Gpa to

]

18Gpa and % us of Rupture of bt ween 5Mpa to 25Mpa, and nore

pref er abl ]}/ vﬂ:idv’hdlﬁabl@ﬁ&frcoﬁﬁr@f(ﬁdtﬁﬁdfM),-thf'eﬁﬂip%?@r@hic&lb?r}tﬂe&@ﬁ?lh@m(a E/bdul us of
Rupture o 10s | / . VP, , nder syk 0 Substrate 2
I s shown se%ﬂ%%%hy%qgisgﬁ%%%e%'%&tog'tﬂ’ls?%ﬂlﬁgt eiaét’ é%’gbﬁr enment is by

means of alddhyer of adhesive 4. Such adhesive 4 may be provided across
substantially all or nerely part of the adjacent surfaces of the substrate

2 and the resilient layer 3 or may, be by spo dhesi v The adhesive | ayer
4 may’ sui tablyﬁﬁé%%?&'&"‘%ﬂ%’%ﬁ?@"@ﬁ%?&&?{%&#ﬁﬂ%@I%é’%’gthlcﬁan 24 hour dry
time. The snd duiidblys Snaththisk yypsunirityetioond, atkaugb bother soitabBaight dtrofd, rigidlerar k) 1181
contact adbesk ; Lyl Eé!f&f far ypsum

fi breboard as tﬁewé%‘gst ra’t?'e ue tﬁg%t @Q}‘g&%ﬁj %E"t%hﬂw"?%ﬁ&lﬁ%segdi mensi ons
may be var wead or g fikediaype ysed; Same gidbpse substidlessh ihexamBlehod, by which a
shgrp bl ?dgywm'  MicyDE eotfidiel 'nWﬂawﬁé%ﬁnddﬁﬁE!ioﬂQﬁ@ﬁs%oLMt'Bﬁ%ﬁub r@fhaﬁefzk%a substra}]e 2,
and resili ver | red.tg the substrate 2, to cut the
['_e}i {oi ent ‘%Ig';?eiériiitggnaagﬁs(s"g%*gergﬁ%eéugﬁ%g)thfggthgﬂ? The edges of the substrate 2
furthest fromeither side of the cut are then brought together to snap the
substrate 2 i NnpRid-ay th D685 fiiaé H Moy & BRalc -manuf act ur ed

I n suitabl e si sh ﬂ?é t in(;?glp in__the order omp%ba%&ﬁ 200mm  whi ch
an instal %8f2 mﬁ%&%ﬁ%ﬁ%%@ﬁ%ﬁ a?f{m%{gpm{eﬁé’ga%”%?%such a size,
shape and Hketigiptf subsisntitiiydGParand didodulus pil Rughtules/of aulstantighe 1 ffason. Gypsum

fibrgboard may al so provide a suitable nmounting surface for nost 35 common
fl oor coverings, -and in particular for rigid floor coverings such as

ceram c til es. A YReLsyrcsOf Besubsiraigiis shaumseuRANt Adeigriavgibsum f i br eboar d
may be as Suidblydhibyectrbmert sty miebed of a 3érbadheaite ANZOR AdhedaDbmBE NZ02/ 00256

RES03737/ kb s L bubliopdio 1B kbt 1hd bR L Ebed F Bl 257! | oW

contours i'n 't oor
* and the resifient layer 3 or may be by spot adhesive. The adhesive layer 4 may suitably

20 be 2 eontact adhesive suitably with a less than 24 hour dry time. The suitable adhesive
may for example, be Bostik (frademark) 1181 contact adhesive.

o~ Installers of the system may prefer to use gypsum fibreboard as the substrate 2

) due to the ease with which its dimensions may be varied on site, suitably by the “score

25 and snap” method, by which a sharp blade s pressed firmly and run across the face of the
substrate 2, and resilient layer 3 if already adhered o the substrate 2, to cut the resilient
layer 3 and score the substrate 2. The edges of the substraie 2 furthest from either side
of the cut are then brought together to snap the substrate 2 into two pieces.

30 Gypsum fibreboard may aiso be manufactured in suitable size sheets, typically in
the order of 1800mm x 1200mm, which an installer may find particularly convenient as
they are of such a size, shape and weight that they may be carried by a single person.

Gypsum fibreboard may also provide a suitable rhounﬁng surface for most
35 common floor coverings, and in particular for rigid floor coverings such as ceramic tiles.
Instaliation of the floor covering over gypsum fibreboard may be assisted by the fact that,




snoot hed over rather than the substrate 2 follow ng the contour of  the
floor as may occur in some systems of the prior at This may i ngr®{@5¢/RD06
appearance of the floor covering. |In addition the gypsumfibreboard nmay
provi de a pre-seal ed surface onto which a suitable 5 floor covering such as
tiles may_be affixed wthout further preparation of the surface. Those skid
in the ar YOPPHP3ppreci ate that some of the advant aB€¥N#¥M¥oned above nay
al so be provided by one of the alternative substrates 2 |isted above. 10
The resilient layer 3 is relatively thin, not nore than 10mmthick, and
pref er abl y *¥GH8Pds the | ower end of ®that range, suitably of the order of
3mm It hi ck. disHoltimddtin t'h ew%&fmersﬁsﬁén#,:r@éb}few%ww&nmirhﬁe_;?homémiél g}‘i nhw' L h high
resilience an S icLen creep an sulta ig

Conpr es v MBSl pyeHhest LF Ayt A IiaHs Be P fedogio Rl eut [ ent

mat eri al 3 inveooe dystensar the pir ert. This majipprovel theadppbararce othe francolk@Macr eep at 23C
in three yealss é!fpélfﬁ%réhgég B¥ ﬁgﬁ&égﬁ( r3BL Sod MRl RE oA SAERL 5 @EBMASTMC- 272- 53

| ess than 0.5% by volune a san l%er total imMmersion 1n water for 24
hours’  t efiQdr e3yeidio suegh asley may Regfffred wiheptdwieserRsratipa phigsesifacet o 10nm

Conpressive strength greater than We, or nore preferably conpressive

strength at 5310'{8% r ' X . SkP S Ui, t St@% | may be a 3mm

| ayer of foamed pol ye% ﬁnf/ e%gv.ﬂﬁ)%@ etﬁéetgs? |§rﬁeq'{%gye '%lédst shown secured to
a floor 5, akove ey Asodbepryided by one dithcalienaiye sabstraigh? litadebeveoor . The secur enent
of the resilient layer 3 to the floor 5 is by neans of a further adhesive

| ayer 6. Suita t.he adhesiye | ayver utilises g .wate ased trowel | abl e
35} afhesi ve wi (1P WSF{PQW@,X'F' %?@P@rﬁ?;ﬁ?l@"wg}é'é@?#apﬁgim ur. Al nost any
SUi t abl e aicwards theslowérapnd of tight range, budtably efdhe arderlof 3nem thiokt Builaly ther exanpl e. The

Appl i cant Bagnfiqenslnbhat efiniit] Pigh Aol ARePwitk rfidiently to/ e 2h 0256
RC503737/ 142 10 "chol c‘g oﬁ‘ﬁ?g{aahesi vgbG does r?ot iig'm:)act"dgn t he acoustic

per f or manc@h&ttably Bioh eSS Strepgtty, referddly He chaipeteristics of Big isiient | s r easonabl y

t hi n. An imgeialawdadisootpoade: t he present invention is the conbination of a
relal ively thin 5 resilient layer 3 with-a suitably thin substrate 2. If

the Tesilient |ayer selected is too thick
. Approximately less than 10% creep at 23°C in three years under a 5kPa load.

. Approximate water absorption ASTMC-272-53 less than 0.5% by volume
absorption after total immersion in water for 24 hours!

0
’ . Density of 20 to 150 kg/m®.
. Thickness of between 2 to 10mm.
25 . Compressive strength greater than 2kPa, or more preferably compressive strength
at 50% compression of 1.5kPa.
A suitable matetial may be a 3mm layer of foamed polyethylene.
30 The resilient layer 3 is shOWn secured to a floor 5, in this example illustrated as a

" concrete floor.

The securement of the resilient layer 3 to the floor 5 is by means of a further
aghesive layer 6. Suitably the adhesive layer 6 utilises a water based trowellable
35 adhesive with a short dry time, .preferalqu less than 1 hour. Almost any suitable adhesive
' layer 6 may be used, such as urethane for example. The Applicant has found that the




and/or of insufficient density and/or of insufficient conpressive ftren%}
then the resilient layer 3 may not provide sufficient support B

substrate 2 to accommopdate in service |oads. Additionally, an inproper
resilient layer 3 may result in the substrate 2 flexing ufficiently t hat
cracki ng or coverings such as tiles, or tel egraphin | nperfections
10 to a vﬁﬂﬂ%’ i face, may occur. Deformation of th%c"%‘é'lé'?’g’?%nt | ayer 3
under | ocalised |oads my al so S|gn|flcantly reduce the acoustic

per f or manc e system Surprisingly however, the Applicant has found
that a con%?ﬁg?ﬁgn of a suitably deﬁ% suitably thin resilient |ayer 3
With a sui thideef sdhbsiereodoes abt Mipact@n the ap6uRiic amMERRGT thb insentivt ceabi lity,

I ncl udi ng e I . ' y, dinmensional stability and
BitpbeE Bhelelipts prectdfif bl

fl at ness, npact sound insul ation characteristics.
Referring briefly to Fi gure 2, where sheets of the substrate 2 need to be

j OIt Refl a [“ gh Af rhREHt ﬁ&ﬁﬁﬂ&ﬁoﬁ@'ﬂ%&h&ﬁiﬁﬁi@ﬁo@ﬂ%w%zd oi nt, sui Ejag| y
W ess 0 | r esi nce, is provide

al ong t he %hfw%gw@aaa@gm SN T R B S i

j Oi nt 7 bedndfoeof nsbiciat datsity dhdlend insaefBcidnhedmpraasivd shahgth, dmdsmeaeﬂ:entt ransferred

across the, WM glhéﬁ t event the
tel egraphl ng O?H(;:ra S across t (?%strate 5E)a$%e abi ﬁs%wo the systemto

perform Afcitioelly ap fmpreper regliant igyer 3 gay egult in theigikstralad 18X ds t he need to
use doubl e;uﬁwmao&amyf bﬂ‘bﬁr&bﬁénﬂgs\lﬂu&ﬁbﬁ%[]drmf@ﬁngﬁhmecﬁ&h&h aﬁ are
n in to the ease
h)j peed tég%nﬁ&?% ?8%&’& qqhg{on l%erﬁesné é/\@felrngégd%kée '%elr%géa%? he overal |
ckness W%ﬁ@gmmﬁemﬁﬁomwwpﬁwwmmhe thi ckness of presently
avai | abl e solutions to the inpact sound 30 transm SSI on problem and in

B the choi oo BPoRa Bpest g Sicen s (il BelcofRpalkl 408 SR e prosent

i nventi ondelas,slm}yrﬂun rasiier@hm@w&h aauﬂaﬁlemtratezoot oply provides gedéquat e | npact

soupd tra w iRy imShkidng: BB Qﬁ&ﬁé?ﬁe%%@ﬁt wel | as
currently avail a 'Ie stem; 35 nlﬁaigysb'gen unexpect edl ound in tests
carried o Wm%%m%%ﬂaa#ﬂ% it in fact performs better than

nost currently avail abl e and nore expensive systens of 18/05/2006 WO
83/ 044295 PCT/M%Q%Z@ F@g %ﬁé%ﬁ]n}mﬁ s sk 25’%5?%‘*@90' may perform
etter than many t tens o prior I N many cases
of f eri ng bigisstepdts muliueese sorstusion pileslye PR syittly wihdess thay 2¢heiide 3 the graph
shows t heﬁmrfdmﬁaﬂﬁadﬁﬂs prowdaizlong the adjoining edges of the sheet 2 to
S create a buit type joint. The joint 7 between the sheets 2 ensures that vertical loads are
fransferred across the subsirate 2 and is also effective at helping to prevent the
- telegraphing of cracks across the substrate 2. The ability of the system to perform -
' \) ‘ . adequately with the joints 7 glued in this way avoids the need to use double layers of
25 substrate 2 with overlapping joints, such as are common in the systems of the prior art.
This may contribute to the ease and speed of installation of the system as well as keeping
~ the overall thickness of the system to a minimum.

: In view of the thickness of presently available solutions to the impact sound
30 transmission problem, and in particular the thickness of some of the resilient layers of the
prior art, and the choice of materials used, it would be expected that the present invention
as shown in Figures 1 and 2 would not provide adequate impact sound transmission
" conrol, or at least would not perform as well as currently available systems.

35 : I has been unexpectedly found in tests carried out on the present invention that it
in fact performs better than most cumently available and more expensive systems of




5 invention, referred to herein as the G B@sound barrier board concrete
system or abbreviated as GSBC, as conpared to a bare concrete sl ObvYRH¥6
ceiling. The sanple tested used a 3mmresilient polyethylene | ayer adhered
to a concrete surface by a | ayer of adhesive. The | ayer of adhesive,
around 0.5mMm 1 mmthick, was applied by a 3mm deep notched trowel. The
resil i ent MOAY&H2%\as pressed onto the adhesive. A sHEEFZYI2HE S5mm gypsum
fibreboard was adhered to the upper surface of the polyethylene |ayer via
a |layer of adhesive of |ess than about 0.2mm thereby providing a sound
transm ssi &% @lHcti on system of arodhd 10.5mm total thickness. 15 300nm x
300mm cer andufiaf hibiGsss Rl ﬁxaﬁﬂé?ﬁﬁ@ﬁbﬁ%ﬁhéd’lﬁan? Hﬁbﬁérrs?sk&né’ﬁfﬂﬁ LigRXwiipRdi fi ed

eenertitious adhesive. The tiles were spaced 3imm apart W|th t he gaps
gr out ed. IWWI%@@WW\%E""@UE@?"&‘FFW&II i npact sound control is provided at
all frequencies wth the exception of the region around 500Hz, where

resonance of t ' i the art wll
appreciate t ha%ﬁﬁoverﬁgyﬁ%%ﬁ%&gﬁ%ﬂgﬁw @@?%&ééqghdgﬁg%e&esonance
effect at WWM@W@B@@OW@W@W@W%@M@S t he test

sanpl e of LARVRABSE BISBCNSRBMpREY 16 8 BhreichiRfbte SHPWIA nb SeifgPared Wi th presently
avai l abl e systens utilising a bitunen-based mat and 25 5nm and 10nm

shredded rubber mats. It would appear that the present invention perforns
wel | across t hdhe savpile tesftedfusetpidmmn resiiend polyetivleneleyer kdheradiiea ednertenat i ves f or

some of  t feeld InQUBRCY Sahesid] Cihe idfer o GaheSived atolif dnRn- S thiGy & 1 on (GSBQO) i's

corrpared wth the rubber -mat 30 alternative systens as far as its IIC

rayifg is Wﬁé@%?@dﬁ trawsd nThegesiigntfavenep presssd on@itteher of the
afternati VaihiesivRiC Alshédt of 6 S gypg;rmﬁbremerds.ecrpdﬁerewlm ihdudpecsusfa@mftheesi | i ent

| ayer 3 w %ﬁ'?@ﬂ'fg% %lh%@qi 5‘553“ substrate 2,
and cover %co?%ﬁe‘as ' rovi gm E;gebpéﬁ‘?@%d% (or Al'lC of
20 dB whe |rs@ctmem%wuni - ptabibicknes® WO 03/ 044295

PCT/ Nz02/ 00256 RC503737/ 142 12 Figure 7 shows point |oad failure results

for the presen |nve i on and nunb of, .systens he prior art, each
withtwo diffe tﬂ?‘?&ﬁ%&”ﬁl‘%"’%@f@g@ﬁges herein to
poi nt | oacbet&mtﬁmnscadm@m Ttesltwbwsreapm:ed\ﬁmm apat piticthe papstoesited. carri ed out as

k would seem that substantial impact sound coniret is provided at all frequencies
with the exception of the region around 500Hz, where resonance of the system appears to
20 occur. Those skilled in the art will appreciate that ali overlay systems may suffer from
such a resonance effect at somefrequencies.

o, Tuming then to Figures 4 and 5, the test sample of the present invention described

J above is compared with presently available systems utilising a bitumen-based mat and

25 Smm and 10mm shredded rubber mats. it would appear that the present invention
performs well across the range of frequencies and better than the aliernatives for some of
the frequencies.

Then in Figure 6 the present invention (GSBC) is compared with the rubber mat
30 alternative systems as far as its HC rating is concemed and it is seen to be higher than
either of the altematives.

Acoustic testing of one sample which had a 3mm resilient layer 3 with a density of
75ke/m®, a 6.5mm gypsum fibreboard substrate 2, and covered by a monocottura tiles
35 . provided a ALnw of 18 dB (or AlIC of 20 dB when tested to SO 140-8:1997.




descri bed bel ow with nonocottura tiles having a Mddul us of Rupture of

40MPa. The enbodi ment of the present invention tested used a 3nmh8§£8pViZdHI6
| ayer and 6.5mm substrate. The exanples of the prior art included an 11 mm
thick bitunmen mat, 5mmthick shredded rubber mat, 5.5mmthick shredded
rubber mat and 5.1 mmthick bed of trowel-on acoustic adhesive. The test
sampl es WO BDared as foll ows. Two 300mm x 300nmPVEEY2Ef acoustic
overlay were adhered to a concrete substrate using an adhesive specified
by the manufacturer of the overlay. The pieces of 15 overlay were

but tj ant ed B¥HeP the manufacturers fecomendations, with the exception of
the acoustic adhped ¥howdipoih I0a@RiROrekts for thopRsednoentibd anda ndMPerxf 300 x 8 MM

tile and one, 300 300 gnm.porcelain.file . her to each overl ay
using a pr 5%%?%?8%’?%&6&{%@%%%n n:{l?l‘?’sooﬁghet'r}ﬁ?geé?g%%g%ig_ﬂej. 20 The adhesive
was appl i edefabroasherdietolpeintjodd failiretidstresiltnpleadih tespastitodestBrearicd @#A% not ched
trovel angledial pdowy Wi bR cstdf e RavinhRddlLEs RUBIR offdMmpel th a 3mm gap.
The- gap vvas%@?'%fjl ed m h flexible gvéngl ant. The file gap and acoustic
overlay joins were aligned on each sanple except the bitunmen mat, where
the til es wer e Theémbddiimehttd thepresémbventi@risstedspeda Smmatslienidayefandf f setting t he

overlay 45 I C I | d nom nal 2.2%
wat er. absog'gt%"?'on an f%d%%ﬁs Of%éﬁgréﬁ@dﬂ%&%&gk}h%ﬁ%@rg%rﬁl ajn tiles had
| ess t han @nm‘mzab@deén%wmatérﬁm@wpwlm mehasd 8 npihickadba 30 The
Speci NeNs ¥Memeeiah ke abkesielr e for 11 days prior to testing. The sanples
y\ngﬁe | oose laid on the base of an Instron (Trade Mark) universal testing
wathi®ne. A 25mm di aneter steel ball bearing was pressed onto the surface of
the tiles at Thedegbeamples were prepactidss follews. of approxi mately 4nmm fromthe

seal ant and 100mm from 35 the outer edges of each tile. 18/ 05/2006 WO

03/ 044295 PCT/ Nz02/ 00256 RC5037371142 13 The | oad cell was,advanced towards
the tiles at a™e309mpr: 30ammPreges of acousficioygriay Were 2dhemg 188 6EHtes the | oad at

V\ﬂi ch Ithe subdiraia Gisiny ot RiNbaNeSpuified by the manfaciurer af théovegdy. Thppigsdsobl crack in
the tile was, not r | S % i . 7"?9é’éme;§h' pr esent
i nveéRti on W%@ﬁ%%ﬁg% 'D%rrtﬁl ep@%"ﬁ”ta&fwg% aF‘FﬁJ}%&’S'Mﬁ' B

of the acoustic adhesive which has no join.

One monocothira 300 x 300 x 8 mm tile and one 300 x 300 x 8mm porcelain tile
were adhered to each overlay using a pt"emium latex modified cementitious tile adhesive .
20 The adhesive was applied along the length of the samples using a 8mm x 8mm notched
trowel angled at 45° to the surface. The tiles were set with a 3mm gap. The-gap was
filled with flexible sealant. The tile gap and acoustic overlay joins were aligned on each
sample except the bitumen mat, where the tiles were laid to the manufacturers
specifications of offsetting the overlay 45° to the tiled surface.

25
The monocottura tites had nominal 2.2% water absorption and Modulus of Rupture
of 40MPa. The porcelain tiles had less than 0.2% water absorption and Modulus of
Rupture of 54MPA.
30 The specimens were allowed to cure for 11 days prior to testing.

The samples were loose laid on the base of an Instron (Trade Mark) universal
testing machine. A 25mm diameter steel ball bearing was pressed onto the surface of the
tiles at iwo points, at a distance of approximately 4mm from the sealant and 100mm from

35 the outer edges of each tile. - ' |




strength of all the sanples tested. The point |load failure test described
above provides results which are representative of in-use ser vil®485//i2006
a higher test result indicating a better in-use serviceability. 10 A
preferred enbodi nent of the present invention may provide a point |oad
failure test result of at |east 1.5kN, or nore preferably at |east I|.8kN,
under t he™0dP¥¥3nditi ons described above. It is tPRENZ¥MSt hat a single
relatively thin substrate of gypsum fibreboard or the 15 lice, and a
relatively thin | ayer of a resilient material such as foam pol yet hyl ene
secured todﬁ?ﬂﬁ'@fl and with the resiliéht | ayer secured to the floor of a

bu: ! fli ng, cgn SWeMaH&éIﬂ@s}édvaﬁéé@I\téWb@dstwb_sla??iateldﬁmlﬁhnv:w;ﬁ.ﬁlrF@[!LIré@élﬁ o stSIh on

sol ution an r ovi an, in erviceabi i en covered wi a
Cypi cal 1 GBI et BiyGe BB S s et oo R mRARRERESIT  Voul o not
be expect edrachathedievasgblaetassanilyyisiplst rate on a resilient material woul d
sustain in 20 use serviceability | oads when covered with ceramc tiles, due
to not being strong enough. However, testing of the present invention

has, showh it tﬁﬁWr%PFW’FW&W?’b@%W@“F?W@P@ {U&d t hat the
rigid substsarafgmafzamﬂveqammwstag Hie peiniflleRitfhivie tdsOadoribpd SRde pgvidecr oss t he

surface of ;!}% ﬁm; |I%X8 I I nt | oad

strength is el ng acHli eve Pnéuseérga%: ébﬁd V\@N Iiepg&ft%ﬁg '%Jétmgx%ul d nmean t hat
a heavy |t$ﬁewwmcﬁahﬂ“@ such as a tabl e vvoul d not over time damage the
resilient layer 3, in turn damaging its sound control characteristics, as

could otherw s Vi OUS S Wher e egoi ng

d'gzc]rl ption, §§§?§’§§8mh€5’y%g§§ﬁ*e&% ‘L'"He'g‘éré@?wr?:‘"d gﬁﬁ%{) s or integers
havi ng knotest resgitiofhableash 8.5N, bhaere pradsheblygtileash 1 8k, sinder the testengitionat ed herein as
i T indivi dyaldeyg sebe forth. Al though the above description has been given by
way of exanple with reference to possible enbodi nents of the invention, it
is to be understood that nodifications or 35 inprovenents may be made

wi t hout departltisgxufssmmmdnasm@@qmtsﬁytb:haxbammﬁf@eptumlﬁanemrddrtﬁb MAY 2006 14

CLAILMS ﬁﬂg,}; ﬁgq,am or use between
a fl oor or otaﬁ'g% I nt %‘@%WPF }egwﬁggﬁatlconsaﬁ%% n g%c‘ﬁrsegl tabl e
covering fegethgzand with e WWM*@’E@WﬂW“@WH:H@W&’"PfF@d singl e | ayer
substrat e padvidg wRaNsm inphd SdiRa frshsmiskibr SolieEHatproviab af masasehvicgabirpood or .
stabi | Se%%&”sw&&d %ca?ﬂ p \\/Ilenrr!i s&chtag Ic&‘érﬂ%%les.qﬁ that regard it
" would not be expected that_a single thin subsirate on a resilient material would sustain in-
20 use serviceabiiity loads when covered with ceramic files, due to not being strong enough.'

However, testing of the present invention has.shown it to perform well in that regard.

\‘) K is considered that the rigid substrate 2 is providing an effective load spreading
_ across the surface of the resilient layer 3. In this way the superior point load sfrength is
25 being achieved. In a practical situation this would mean that a heavy item of fumiture
such as a table would not over time damage the resilient layer 3, in turn damaging its
sound control characleristics, as could otherwise happen in previous systems.

Where in the foregoing description, reference has been made to specific
30 mmponents or integers having known equivalents, then such equwaients are
moorporated herein as if individually set forth.

Although the above description has been given by way of example with reference
 to possible embodiments of the invention, it is to be understood that modifications or
35 improvements may be made without departing from the scope of the appended claims.




not nore than 14mm and a nodul us of elasticity of between 3 GPa and 18

GPa; a single resilient layer having a. thickness of not nore th8nMAD
secured or securable to one surface of said substrate; 15 20 25 said
resilient layer. being secured or securable on its opposite surface to said
floor or other integer, the arrangenent being such that in use'the
-securing together of said substrate and said resilient layer and the
securing of said resilient [ayer to sai d*fl oor or other integer provides a

reduction afLAMBuUNd transmi ssion through said floor or other integer. 2.
The sound transm ssion reduction systemof claim1 wherein said substrate
is between 4nmand 14 mmthick. 3. The sound transm ssion reduction

system of cil ai W sdunbe@aRimissBh fedtidbS %\%Eé?n %ﬁltab%egoy\ﬁg be%éﬁ Q'gl% ;%gheidfsg}nd

thick. 4. The sound transm ssion reduction system
substrate is HVRSSy ghe Puildigg @@Wtdmamldamaﬁe cﬁmlngdwmhld fleorombther on

redugtion syst pmadalirRliifPe of the previous claims wherein said substrate
has a nodul us of ‘elastici'ty of substantially 7GPa. 35 6. The sound

transm ssion reduction system of any one of the preceding clains wherein

sai d substrate:has a;gpgw s/, and 25 MPa. The
sound transm ssi on reggct |I S éﬁbgj%%ée%%%%hwegeaﬁ%%ﬁ %e@?m’st rate has a
1 8 MAY 2006 15 nodiaidbasrd, rnmwd@réfabé!amsteannstahtbqwbdzd,N‘Fmanngmmﬂsdzf
transm ssion reductiRprysie LBl 7 Wherein sai
resilient material is bet weeﬁwg g%%lg%g)dﬁ uf%lf%?gﬁ%tyg}gwgeggjﬁb an&g
trafsm ssion reduct @ systemof claim8 wherein said resilient naterial
.L\S bet ween 2mm and 3nmmthick. 10. The sound transmi ssion reduction system

‘of xlaimg wherel n said resilient material is substantially 3nmmthick.
a single resilient layer having a thickness of not more than 10mm secured

or securable to one surface of said substrate;

15 . said resilient layer being secured or securable on its opposite surface to
said floor or other integer, the arrangement being such that in use the
securing together of said substrate and said resiiient layer and the’'securing
of said resilient layer to said floor or other integer provides a reduction of
sound transmission through said floor or other integer.

20
2. The sound transmission reduction system of claim 1 wherein said substrate is

between 4mm and 14 mm thick.

s 3. The sound transmission reduction system of claim 2 wherein said substrate is

25 between 6mm thick and 14 mm thick.

4. The sound transmission reduction system of claim 3 wherein éaid substrate is

substantially 6.5mm thick.

3. 5 | The sound transmission reduction system of any one of the previous claims
wherein said substrate has a modulus of elasticity of substantially 7GPa.

8.  The sound transmission reduction system of ériy-' one of the preceding claims
wherein said substrate has a modulus of rupture of between 5 MPa and 25 MPa.

7. The sound transmission reduction system of claim 6 wherein said substrate has a




11. The sound transm ssion reduction system of any one of the preceding
claims wherein the resilient |ayer has a density of between 2%1@/%23%
150 kg/ nB. 12. The sound transm ssion reduction system of cl ai 1 ern
said resilient layer has a density of substantially 75 kg/nB8. 13. The
sound transm ssion reduction systemof any one of the preceding clains
wherein said resilient layer is a polyolefin. 14. The sound transm ssion
reducti on system of claim 13 wherein sai dresilient | ayer is foaned,

pol yet hyl ene. Lﬁoddﬁh}ﬁoﬁ-gpmﬁé éfl‘s@8§ght§a‘ﬁi[,qmm’p%ﬂuctl on system of any one of the
preceding clains 25 wherein said substrate 1s gypsumfibreboard. 16. The
sound transm ssion reduction system of any one of the preceding clains

wher ei n_t hes.t ot®le dolthé@ k¥BRSSis@bn %@ue.'no‘hos%&%m cjafsanly%?u% dr RRfne 1 ¢ tvﬁ%?eujrgaia‘r’ 20

30 17. The sound .transm ssion reductl system o one 0 € precedi ng
claims with a "pItSH Matal sdetwres ruaend dBum thicks her ei n defined, of at
|l easts 1.5 kN. 18. The sound transm ssion reduction systemof claim17 with
a point |oad f%Jrhl ure test result, as herein defined, of at |east 1.8kN

t

19. The sound ﬁﬁgﬁ*ﬁ@éﬁ'r@ﬁ"“ﬁ%‘lf@@ii@ﬁn§y§e@mf@falrar$wfaﬂ1rem@faldtrhshqmmawlahg

clainms 1-8 NAYisﬂ%ﬁeékﬁszﬁdeanﬁ}ﬁmAQ substrate includes a plurality of
sheets, with adjacent edges of sai sheets glued together to formbutt

joints. 20. A nethod of reducing sound transm ssion through a floor or

ot her integer vhe é’oun@li#a'nghﬂl@:oﬁq crt'lb'l%}s?é]n 'o?&LaH?b%eréﬁ%#&'r&% ﬂpﬁiafe e of a
single resilient |ayer havi n%’ I ckness not nore sai d
fl ot or ot her'slsH’P%@@P"Y deputhidkg a single substrate of gypsum fibreboard,

fibre cenment, hard board plywod or stabilised reconstituted wood, of
‘t hitkness ot qore than - 14mm , and having a nodul us of elasticity of

between 3 UPa Hicsovnd frpasmissign éﬁﬁuéﬁﬁptﬁwtem off atey afe ofdhelprecediheclriess | i ent
| ayer; wher ei fwHeRéin 1188 HdsiiRAt Iay ek o onSRFLY iwbdh SRS LRS I SR Fmand sai d

floor or
15 12. The sound transmission reduction system of claim 11 wherein said resilient layer

has a density of substantially 75 kg/m®.

13.  The sbund transmission reduction systein of any one of the precedlng claims
wherein said resilient layer is a polyoief" in.
20
14. The sound transmission reduction system of claim 13 wherein said resilient layeris

foamed polyethylene.

18.  The sound transmission reduction system of any one of the preceding claims
© 25 wherein said substrate is gypsum fibreboard.

16. The sound transmission reduction_system of any one of the precedfng claims
- wherein the total thickness of said system is less than 11mm.

30 17. The sound transmission reduction system of any one of the preceding claims with a

point load failure test result, as herein defined, of at least 1.5 kN.

18. The sound transmission reduction system of claim 17 with a point load failure test

result, as herein defined, of at least 1.8kN.

19.  The sound fransmission reduction system 'of any one of the preceding claims




I nteger such that sound transm ssion through said floor or other

ot her
~integer is reduced. 21. The nethod of claim 20 including the stgp%(e:ﬁ y 2006
securing a suitable covering to said substrate on an opposite siUe %‘o sai d

resilient layer. 20 22. The nethod of claim20 or 21 including the step of
securing said single resilient layer to said floor or other integer by
means of a contact adhesive. 23. The nmethqgd of claim?20, 21 or 22 or

i ncluding the step of securing said substrate to. said single resilient

| ayer by neans eheraincsaid autistra@hesides a parali§ of Eﬁ&tmlﬂﬂ%‘éja%fentaé’&héeé‘ﬁf Sig cl ai ms
IS a polyolefin. 257 The nethod

20 to 23 whereif s ent material
of claim 24 wheP8 EF@'&?‘S%P@@PT fodt Bdtisintsal is a foanmed pol yet hyl ene. 30

26. The nmethod of any one of clains 20 to 25 wherein said substrate is
formed by IHASraI Iﬂﬁiyf of . sheets of gypsum fibreboard, fibre cement or hard
board, the Akt HOFCHATS TRAUR S aEnd Frapsnussien tivoughaatioos enetherigtesene’ sai d
sheetss t oget herbuiiging @bnathidtién inbiQ#iRgs. 35 27. The nmethod of any one of
clains 20 to 26 wherein said substrate is gypsum fibreboard.

u securing one side of a single resilient layer having a thickness of not more
than 10mm to said floor or other integer:
= securing a single substrate of gypsum fibreboard, fibre cement, hard board
10 . plywood or stabilised r—econsﬁtute’d wood, of thickness not more than

14mm, and having a modulus of elasticity of between 3 GPa and 18 GPa,
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to an opposite side of said single resilient fayer;
" wherein the resilient layer is secured to said substrate and said floor or
other integer such that sound transmission through said floor or other

15 ' integer-is reduced.

'21. The method of claim 20 including the step of securing a suitable covering to said

substrate on an opposite side to said resilient fayer.

20 22.  The methed of claim 20 or 21 including the step of securing said single resilient
layer to said floor or other integer by means of a contact adhesive.

P‘"D 23. The methed of claim 20, 21 or 22 or mcluding the step of securing said substrate fo
o said smgle resilient layer by means of a contact adhesive.

25
24.  The method of any-one of claims 20 to 23 wherein said resilient material is a

polyolefin.

25. The m.ethod of claim 24 wherein said resilient material is a foamed polyethylene.

30

26. The method of any one of claims 20 to 25 wherein said substrate is formed by a
plurality of sheets of gypsum fibreboard, fibre cement or hard board, the method
including the step of gluing adjacent edges of said sheets together to form but
joints.

35

27. The method of any one of claims 20 to 26 wherein said substrate is gypsum
fibreboard. '




