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According to embodiments of the im}ention the insulation material is compressed and thereby
providing the pre-stressed mountmg of the fastening members, said compression
preferably being between 1.2% and 3.2%, and more preferably between 1.6% and 2.4%.
According fo a preferred embodiment, the predetermined tension is substantially twice the

size of the required friction forces.
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one or more support members and a building cover structure’ mounted on said support
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The support members may be wooden beams or metal profiles carrying a wooden building
cover. Other cover materials may be fibre cement, compressed fibre materials, glass or
metal, but preferably cover materials less than 5 cm in thickness. However other facade

structures may be used.

By the invention, it is realised that the wall system according to embodiments of the
invention alternatively may be an intemnal wall of the building structure or that the first wall and

the second wall constitutes a roof structure of the building structure.
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friction coefficient as well as neasuring the nornal
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friction foroce Fr is -establishad -whereby the load W,.of the outer wall 4-is-fransferrad do-the
inner wall' 1, which — as shown in figure 2 — s mounted op g bediiding feuntation £in the

ground 7. Hergby, the weight 7, of the entire wall sysiem is fransferreditorthe foundation

#hrough the domer wall, In other circumstances, the weight ahd ‘the load -of. the nsulation
mstertal B, may be transferred o the Tourdation {not shown infig. 2} I the foundalion is

dimensioned io-extend beneath the-insulation, ang the insulation is mourted.resting on the

Foundation '8,

By a wall system according toihe invention, the seguired size of the foundation may be
reduced and a thermal! bridge threugh-ine foundation may be avoided or at ieast redured by
a wall system according to the invenion. '

in figures 3 to B, 2 second embediment 67 the invention is shown. In this emﬁé&a&, B
metsl profile 420 i prodided s support member 42 in the wall system. This profile 420 is
advaniageous s 4 45 made from @ Tre-proof material, in particular steel, preferably
corrosion-resistant-stes], gaivenised stesl or the like. The profile 420 is formed with-a central
insulation-engagement portion 422 and two buikling cover structure receiving suffaces 421
on each side of-the centrdl portion 422. The buiiding cover receiving surfaces #27 are
formed in-a plane paralie! with the cenitral insulation abutting porfion 422 and as shown in fig.
# gonnecting poriions 426 are formed which are formet! @52 bend in the shest material with
respect to the central portlon 422, which proviges extra siiffness to the profile-420. On the
putside of he buliding cover receiving suffaces 421 ouier poriions 427 which are
substantially perpendicular to the building cover receiving surfaces 421. The particular cross-
sectional shape of the profile 420, as:shown in fig. 4, provides the profile with a.stiffness that
ensures an even Gistiibufion of the friction forces-when the profile 420 is mounted in the-wall
system sandwiching the insuiation material 2 between the profile 420 and the firstwall 1. The
profie 428 ks Tormed with 2 specific shape providing” sufficient sfiffness so that.the profile 420
does substantially not bend along its longitudinal axis when fitted by -pre-stressed Tasieners
3. 'In the ceniral podion 422 of the profile 420 there is provided mounting holes 424 and
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friction erhancing knobs such as-an-array:of rearwardly extenting -enbossings-423. By the
profile 420 unifosm contactbetwest the profile-420.and the-insulation 2-(see fig. 7).

With seferenice to fig. ‘6, to further ensure the even distribution of the .pre-defermined
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522*4 s0:the tension of the: fasteners 3is wansiered-via: the fastenerheads 31ip ﬁae disks 425
and onio the central poriion 4722 .of the profiie420. The disks 425 are ola: size covering 2
substantial portion erosnd the mouniing holes 424, The prafiles 420 are preferably made in a
stes! plate material with-a thickness ol U522 :mm andihe -'lﬁfﬁkness of the.oorespording
disks is preferably 25 mm. ' :

By this emibodimentdl 4. advantagsously ‘ensured that the required number .of mounling

6 fastening bointssis determined by the wind load on the building structurs and:aot
Hinrtier toestablishy e reqwred friction. I is found: iha% Therrequired: innimra rayh
st with relative few fastening points.

Th snsmanaﬂ mam may e foam-or mineralf bre wi ?urﬁa&r i rsmund thatiwoiayers -
of hsulation material 2, 27 may ‘befitted in a wealh wsiem acmrémg ‘o-the invention. In-a

- preferred embodiment, the insuiation maﬁeﬁal -2 maybe minerdl fibre wool with: aéemky of

50 te 150 kg/m®, more preferably 70te ﬁa@---xkgfm amost preferably approx. 100 kgim”. i is
found advantageous that the‘hardness of the mﬁaa& of e minsral fire wool i reiaiwa
hard. ﬁo&m&ngﬁy, n.a preiered embodimerit; ‘the surface-ares, e.g. fhooutermost 20 mmoof
?:hf»z rmne;al ﬁm balisiisg xﬂmd with g hz@her dems&ty g 80 kgim

The sesfmd wiah: 4 is mm&eﬂ efthar- dm&i%y or indirecty-onio the proflles 428 constitating

! B4 m #he wall system. By @ wall system -according 1© his ‘second
‘embodiment, thedoad carfymg capabiiity is sufficiently high enabling the-system aemrémg 10
the ingention 1o carry wooeden, concrste, sione liles or other building cover materials, Le. a

foad-of up to 86-100 kaim®,

With refersnce to fig. 7, the wall 1 is supplied with: z:layer of insulation 2 which is mounted

" onte ih‘? outer side.of the wall 1 By 2 number of support profiles &zﬂw&%sham:sacr}raﬁm’me

wall 1 by fasteners pierced through the insuialion 5 and mounted with & predstermined
amountgftension thereby: Shghily: f'emmessmg the instlation 2 and establishing & frictional
force between thie wall | and the: r'trsuiafilaﬁ 2 and-bebtween fhe insulstion 2 and the profiles
420 The graﬁies--429..f;ara--maneavea--des&gﬁaﬁ*im':aﬂgpanmg:the:auter skinofthe building, L.e.
the outer wall structure (rict skown in fig. 7). '



24 44. 1 801 32 51 2:8%,2 100%54 | In
accordance with the neasurenents in table 1,

WOZWVEBRzeuUNndt hat asufficientfrictionforcernay bePCI/EPZOH7/802721
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'frpm-w

establ i shed by a conpressing of the 250 nmthick
insul ation approx. 3-8 min and niece preferably a
conpression between 4-6 mm for a 250 nmi nsul ation
thlckness This corresponds to a proportiona
E5@PPdyconpression O .2 - 32% nore preferably 1.6
- Hereby, a sufficient friction force I's achi eved by

g :-i%t-éege?my e%ﬂ@'f&d&&%essbgﬁ‘ ’**S@"é &% #é%?u% AlieQering 1he

conmprom se I on
sstup. Hovssdhg otigttip Heletged ﬁwﬁéﬂwﬁm mﬁfmﬁfﬁ? 8% wolhas measuring

fhbeftae&gnfaﬁchp QM Sark: RiBHRIOB) B@rﬁﬁ‘r&kﬁn 2B a@oMRREE Nof the insulation

surface may be set-to th.i" = 0.5, resulting in a

MEEAA: i orrforce of apprOX|nater taft of the nornal

force. The friction may be increased depending on the

TheEwhidyRrep] ugeeefaﬁﬁaé hag %Eﬁfﬂ&é Q%&a&l inneNESHE aRR1 wooden beams.

texture-nmay be mani pul at ed hi s purpose bye. g.
wig} %W@WW‘&E’ r%’n‘iﬁﬁf"?ﬁ‘? ﬁ?ebvag’f’c 35? iMHgetR e B Gpper and-outer
walBgas 2 Sorapathe! paimtiononie selatityy 70 kgD shi s toeithess of 250 mm.
Wal.l menber 42 of e.g a rubber material, tape plastic
or even glues-etc. in any case the tenS|on of the
Wu inge Sertavihedoics gt dgieprineicie Fivfiprstprapdl prtween thewalis and
Lifdr@tthyiehi-aBMAt | establish the _ -
reqU|red'fr|ct|on forces to carry the outer wal
structure 4. By providing a friction- enhancing
Fesiialc ewhara thieftistioatioron™ ofoualnéheasd ofdivr eaasies 4. 1he aptfsrali cover;
the.r e%& [@fmbie@sie00AR tdBSAIVEF 18 fRYHR 16R0U§ 86 pADsiressed
Exanple In corder to-determne the friction forces,
bet ween=RFREAE P8 % nsul ation 1718tSital and :a
. st eel . p BOhprblic lcecthgen b tistiomatithy getsaBang 18 -auiass ﬁeﬁiﬂres of
for e g b RiakhSolvel Glel 08 NGRS InaltPaldns WRSwdiNBateral.
object to determine the friction coefficient as well
as neasuring the requlred tensile fortes in the
THeGhGbh befiadnt e @0hi orbsand DISH withe VEriaitevE D 9é.
direction of the profile in order to cause
dlsplacenent of the profile 25Two test setu
ThgJerpsurePRnrdisiRicg BeseetireBass PurH @EW@%&WWW of the
ﬁbﬂiu& Lo 9dp ddtehe normal force Frare listed in table 1, see below.

Tabie

Beformation’| Proportional | Normatforce | Deformation | Proportional | Nosmalforce

 {mm}l deformatien ] TkWNm ) fmm} | deformation ki) |
R 0% G i 8 | 3.2% 1,38

ER DA% 0,7 R BB % 151

Z 08 % 027 0] 40 % 1.7

3 1.2 % 0,47 | 20 8% 2751

& 185% | 0,67 4 1 18 % 2ES

B, 20% 08 56 24 4 GA5

o0 24% 1y . 88 232 %} B

7 2E% 1.2 100 40% | 52 |

n accordance with the measuremnents in table 1, is foupd tha! 2 sufficient frction force may
be established by & compressing of the 250 mm ihick insuiation approx. 3-8 mm and more
preferably 2 compression beiween 4-6 mm for 8 250 mm insulation thickress. This



batts, (2) tensile force in the transverse direction
of the baits. The weights are placed equally spaced

WO z1ede section steel profile bar to sinul at #HIREF2087002791

40

1%

2{}

30

effect of the pre-stressed fasteners according to

tile invention. The balls wege secured agai nst

di spl acenent. The section st eeI profile was connect ed

to a | oad transducer and a h I|c cyl i nder
CORPHROPF ORI APr SRET T SEBH PSR e Fh OB Gl Tgol 1.6+ 24%
Hama&wwjmtehefﬁdmspismemnmmm‘d ttyi‘e%‘dinéaeid smBENeompression so that the
. trans gpnegted to an anplifier and a PC
mﬁﬁg dﬁ&{ﬁ‘?‘a’ﬁ%‘gﬁ"gﬁ ongg The tensile force necassary

to nove the board versus the displacenent was
FORRARYES Calcobtic bﬁ@m@ tHeORliSe hmthb ol i
. and the | on% t udi n%a dkrecﬁt}la
ingalion BEETIZ) BF QR RTIPERETTEr 7Y S
apbaisireitdy bolhdf theg homial fbsd. M{:ﬂae e oe :Wﬁsp? dwenﬂmg on'the
te:%{%ﬁgif ;{%dé e %@ﬁm@%%ﬁ@wﬁ%@ BoxhiRe-hag Qe Ianfoullled for this purpose
‘l}yveg prav;dm & rough suriace, &oogting material ssuch s a special paint.or.a coating. ot
the calfer wall-member-42-of-g.g. = miber material, tape, magiac ar even glus, eic, in-any
case, the _?tE’HS%Uﬂ of the fastening screws 3 is.of 2 predetermined value sufficiently higho

‘.es%ahﬁlsh the required friction-forces 1o carry the ouler wall structure 4. By pmw:ﬁmg ifrictions. -

ancing suriace manipulation of the wal surfaces 1, 41, the ;eqmyeé densionsin dhe.
screws 3 may-bereduced. :

Exampie?

b drderiod starmiing the’ fﬁcﬁaﬂﬁ-‘%‘c{cﬁﬁbem%nffw‘ziﬂeréi furs insulation matenial and & steel

profile as-shown in g gurﬁs %i0 -6, a test for measuring the friction was sel z@ Stwasthe

shjectiodeterming the:friction cosHiicient as well as m&asugngiha feqmreé tensile forces in
- the - longituding] ‘direction -and in ‘the transverse direction of the profile in order to cavse

. - displacemant of the profile.

Fwo test seitups were used: {1) Tensile force directed in the longlhudinal direction of the
batis, {2) tensile foroe in the transverse direction of the batts. The %Egh&m&;&ia@m’ soushy
spacad on the section stee! profile bar to-gimuiate the.effect of the pre-stressed fasieners
according to fie invention. The balts were-secured agsinst displacement. The section steel
;ﬁrcﬁie XEas -caﬂﬁs&eé 4o a Joad tramsducer and & hydraulic oylinder. An eégcimmc
displacement. fransducer was used 10 TReasure the dispiacement of the board. The
:izaﬁsﬁamgsfam conpected-ip an amplifier and 2 PC for data :aicgtészﬁian;

The tensile force:necessary to:move the board versus the @ %fapiacemeﬂtwas measurad for
differentionds in'both the transverse and the longitudinal direction. Table 2below shows the

resptimoun tensiicigree for different loads:



73,0 74,51 60 73,5 65,9 ' 70 83,9 914 108,0

137,0

200 4650 Theul at ed as:

wo 2obiirsmeasur edt ensUe force [1

50

Table2

V4- G,

‘Load

Fhaximum tengile force Tkofm)

fkgim] |

Longitadinai _ Trensverse

10

183 ' 15,8

32,7 i 30,7

458 45,7

57,8 5858

20
.30
56

730 745

(80

736 | 88,8

Ve

814

T80

4880

150

1370

200

1580

The coeffistent of friction is: calculated as:

whare:

His:measured tensile force [inkg)
¥V isithe isad finkg]

2.

Takle 3

42 is the weight of steel profile fin kd]

| thghm} |

Losd

Cosfiicient of fiction-p

Longhudingl Fransverse

1.36 1.12

T

1.36 427

1.34 , 1.38

152 : 1.33

26
3]
53

4.35 1.37

80 |

145 1.38

78

133 1.23

190

104 1.08

150

0.78 . G.88

280

0.8 077

PCT/EP260 77062791

From the tensile forces the. maximum cosfficient«of fichion are calculated as shownvin table



Vis theg) Gis theteel profilelin kgl Fromtale 15
Table 3 {kg/rn3 Load- P LvngitudM Transverse tO

wo2ad3622 20 1.35 127 30 1:34 136 t52 50 POTIEPZO07IB02791

B

The wall system may also be used jor Jinterpal - walls e B Buildin

18

The measured and calculated results of tables 2-and 3.are .-.s'hawa_-.-grapﬁica"ﬁy in figures:8
and 8. - '

B #isapparent from Tig. 8, the calculated ceeficient of friction.on the basis of the measursed
fest resdits ranges from approx, 0.77 1o 1.52 end the friction between the mineral fibre wool
‘and-the profile is-gimiiar for both the transverse and the longitucinal directions.

Above, theinventionis described with reference to ,:a’mﬁk;a‘ézﬁﬁema?ii;simcmEm;:ii:iawamz; by
the inverition, i is realised that other well struciures may ‘be provided wilh: gg:eattesseé
tension screws m,mcﬁﬁe@ by The-invention. Examples thereol could be.a ool structur

g -structune; wimee E=

partitioning walkmust be prodided witivheat, samdaﬁ@‘mfém insmilgtion,



1.35 1.37 1 60 70 113 123 1.04 150 0.79 O

0.81 0.77 10 The neasured andresults of tableisg 228
3 are stiown graphically in fiures 8 and 9. As it is
apparent fromfig. 9, the calculated coefficient of
friction on the basis of the neasured test results
ranges from approx. 0.7710 1.52 and the friction
patvR@mikiae mneral fthre wool and-the profile is
simlar for troth the transverse and the | ongitudina

HearEHBER 5o Ve (€ LHgecl b SreERl s i comprses =
first wall having an exterior surface with insulation material attached to said eX(terlor surface
of said first wall by fastening members extending substantially perpendicular to the exterior
surface through at least one support member of a second wall and the insulation material
and being fixed to the first wall, wherein the substantially perpendicular fastening members
are mounted pre-stressed with a predetermined amount of tension by compressing the
insulation material so that frictional forces between the insulation material and the exterior
surface of the first wall and between the insulation material and the inner surface of the
support member, respectively, are established,

characterised in that

the at least one support member is a metal profile having mounting surfaces for carrying the
building cover, and wherein the metal profile is provided with & friction enhancing surface
comprising an array of embossings for abutting the insulation material and one or more

opposite facing building cover structure receiving surfaces.

2. A wall system according to claim 1, wherein the second wall includes one or more
elongated support members and a building cover structure mounted on said support

members.

3. A wall system according to claim 1 or 2, wherein the at least one support member is a

steel profile having mounting surfaces for carrying the building cover.

4. A wall system according to any of claims 1 to 3, wherein the friction enhancing surface is
provided on a centrai portion of the profile together with a plurality of mounting holes

provided therein,

5. A wall systemn according to claim 1, wherein the predetermined tension is a factor 1.5tc 3
than the size of the required friction forces, preferably the predetermined tension is a factor

two or higher than the size of the required friction forces.

6. A wall system according to any of the preceding claims, wherein the insulation material is
compressed and thereby providing the pre-stressed mounting of the fastening members,
said compression preferably being between 1.2% and 3.2%, and more preferably between
1.6% and 2.4%.

7. A wall system according to any of the preceding claims, wherein the elongated fastening

members are sCrews.



19 the uwention, it is realised that Gher mll

struMiures rnay be provided with pmstressed tension

screws as prescribed by the ineention, Exanples

t hereof could be a roof structure. The wall system

may al so be used for internal walls Si a buil.- +

structure, where a partitionng wall nust be provided )
Ve t AR afsters Qidordinget &1y dfithe picnditing daidef wherein thepgsidafon material
d LR leadt né‘rﬂaé)ept‘?f%sfmah&gbm:sl. system for a building
sPPHETdr €2 wher€in sai d wal | system conprises a first

wal | having an exterior surface wth insulation _ _—
mat e whiabyseint achelthgtto asapithe rtesedits clajmef wesgeip fheg/agption material is

F I Erta WBl! oPéﬁs,f Grefe Wvﬂ@@bﬁhﬁtmt%ﬂdilﬂg kg/m?, more preferably 70 to
subst ant | rpen ICU|§5¥&@Pthe exterior surface

all'y pe
t ﬁ?%'ﬁﬂjﬁ‘grd?oslt Bﬁgﬁra WL Or £ Member of a second wal |
and the insulation material and being fixed to the
f 6.5k WiRlsysteWNRESHRNG trh@ng ub Steapretalingyclpms peimrteio it d¢ast one of the
fast eni nbers are : &SsRfsM th a
pf@ﬂ@?@%ﬁ%ﬁﬂyeﬁr@ﬁ'ﬂ ¢ %@Pﬁﬁlmﬁgﬁblﬁ%gnpr essing the
insulation material so that frictional forces between
t he. A RsvbatdnDscctmingts ahy afittle breeedingt @aiinerwheyrif Hedirgfwall is an inner
t hel'l { IRk sg\gjlnél wgfl]% RAeLueen bge biigigakdenrarat eri al
afg" fHe"TAner surface of the support nenber,
respectively, are established, characterised in that, _
t he. Aivall e@sdm ecerdiignpany ofwaiber! g lawhelathy g pysiem is an internal
hayj 0 wrd aces for carrying the building
cg§g9?mgﬁgmﬁ%2?%?n the netal profile is provided with
a friction enhancing surface conprising an array of 4 the second
enbos siah ggstéromccpiding forayy tof elaimestifoat 3 gHerRit Biei TGt V‘éfﬁa‘"‘“ ©se
OR&I Q5nsiRE& PRBORItRrd EFthdghilbing lstuavgrecover structure -
receiving surfaces. 2. A wall systemaccording to
claim1l1l, wherein the second wall includes one or nore
el ongat ed support nenbers and a buil di ng cover
structure nounted on said support nenbers. 3. A wal
system according to claiml or 2, wherein the at
| east one support nenber is a steel profile having
nmounting surfaces for carrying the building cover. 4.
A wal | system according to any of clains 1 to 3,
wherein the friction enhancing surface is provided on
a central portion of the profile together with a
plurality of nmounting holes provided therein. 5. A
wal | system according to claim1, wherein the
predeterm ned tension is a factor 1.5 to 3 than the
size of the required friction forces, preferably the
predetermned tension is a factor two or higher than
the size of the required friction forces. 6. A wal
system according to any of the precedi ng clains,
wherein the insulation nmaterial is conpressed and
t hereby providing the pre-stressed nounting of the
fasteni ng nenbers, said conpression preferably being
between 1.2% and 3.2% and nore preferably between
1.6070 and 2.4% 7. A wall system according to any of
the preceding clains, wherein the el ongated fastening
menbers are screws. 12 8. A wall system according
to any of the preceding clains, wherein the
i nsulation material includes at |east one |ayer of
i nsul ation boards. 9. A wall system according to any
of the preceding clains, wherein the insulation
material is mneral fibre boards, preferably haying a
density of 50 to 150 kg/ nB, nore preferably 70 to 120
kg/ nB, nost preferably approx. 100 kg/nB8. 10. A wal
system according to any of the preceding clains,
wherein at | east one of the insulation board | ayers
~include dual density mineral fibrous boards. 11. A
wal | system according to any of the preceding clains,
wherein the first wall is an inner wall and the



