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(57)  Provided hereinis a joint between faces of a first
and a second construction element which create a joint
opening. The joint comprises an elongated seal which
comprises an intumescent material. The seal is com-
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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to joints between
afirstand a second construction element, more particular
to fire protection joints, and to methods to provide fire
protection joints.

BACKGROUND OF THE INVENTION

[0002] Inconstruction,andin particularlarger buildings
and civilengineering structures, the design oftenincludes
structural joints in walls and ceilings, such as expansion
joints which accommodate thermal and/or seismic move-
ments of the various materials. If the walls and ceilings
are also fire compartment boundaries, then also the joint
seals need to have a certain fire resistance, and thus fire
protection joints are required, which prevent the progres-
sion of fire in the construction.

In order to obtain a fire protection joint, it is known to
press a sealing material provided with intumescent prop-
erties in the joint opening. The sealing material itself is
setunder pressure. A substantive amount of sealing ma-
terial is necessary to ensure proper working of the seal
over time. There remains a need for improved fire pro-
tection joints.

SUMMARY OF THE INVENTION

[0003] Itis an object of the presentinvention to provide
a sealed joint which provides excellent and reliable fire
protection, while being easy to install.

The present inventors have found that this can be ob-
tained by providing a joint with a specific seal. In partic-
ular, provided herein are the following aspects:

Aspect 1. A joint between a first and a second con-
struction element, each of said construction ele-
ments having a face, said faces being substantially
parallel and creating a joint opening, the joint com-
prising an elongated seal, elongated along an axis
of elongation, said seal comprising intumescent ma-
terial, said seal being, in uncompressed state, a tube
ora profile, the tube or profile having a wall thickness,
said seal being installed in the joint opening by con-
tacting the faces of said first and said second con-
struction element by said seal, said seal being com-
pressed between said two faces, thereby elastically
deforming the tubular or profiled cross section while
the wall thickness remaining substantially un-
changed under said compression.

Aspect 2. The joint according to aspect 1, wherein
the seal is a profiled sheet profiled perpendicularly
to the axis of elongation.

Aspect 3. The joint according to aspect 1 or 2, where-
in the joint opening has a maximum width Wm, the
first and second contact line defining two contact
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points on the profile of the seal, the distance between
these two contact points measured on the profile in
uncompressed state being D, Wm being equal or
less than 0.97*D.

Aspect 4. The joint according to any one of aspects
1to 3, wherein the tube or profile has a wall thickness
in the range of 0.5 to 10 mm.

Aspect 5. The joint according to any one of aspects
1 to 4, wherein the seal is a profiled sheet, the sheet
extending along the surface of at least one of the two
construction elements.

Aspect 6. The joint according to any one of aspects
1 to 5, wherein said seal comprises:

- opposing first and second support faces, each
contacting one of said faces of the first and sec-
ond construction elements;

- a resilient bridge portion connecting said first
and second support faces; and

- a leg portion contacting a part of said first or
second construction element outside said joint.

Aspect 7. The joint according to aspect 6, wherein
said seal further comprises a flange extending from
said bridge portion and contacting said leg portion;
wherein, in uncompressed state, said flange and leg
portion are separated by a gap.

Aspect 8. The joint according to aspect 7, wherein
said flange and said leg portion each comprise an
outer surface, said outer surfaces being parallel to
each other.

Aspect 9. The joint according to any one of aspects
6 to 8, wherein said bridge portion forms a closed
structure.

Aspect 10. The joint according to any one of aspects
1 to 9, wherein the joint is an expansion joint, con-
struction joint, or wall cavity.

Aspect 11. The joint according to any one of aspects
1 to 10, wherein said seal comprises intumescent
material and polymer.

Aspect 12. The joint according to any one of aspects
1to 11, wherein said intumescent material compris-
es ammonium polyphosphate based intumescent
materials, graphite-based intumescent materials, or
a combination thereof.

Aspect 13. A method for providing a fire proof joint,
the method comprises the steps of:

- providing a first and a second construction ele-
ment, each of said construction elements having
a face, said faces being substantially parallel
and creating a joint opening,

- providing an elongated seal, elongated along an
axis of elongation, said seal comprising intu-
mescent material, said seal being, in uncom-
pressed state, a tube or a profile profiled per-
pendicularly to the axis of elongation, the tube
or profile having a wall thickness; and
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- installing in the joint opening said elongated seal
by contacting the faces of said first and said sec-
ond construction element by said seal, said seal
being compressed between said two faces,
thereby elastically deforming the tubular or pro-
filed cross section while the wall thickness re-
maining substantially unchanged under said
compression.

Aspect 14. A seal for sealing a joint between a first
and second construction element, said seal compris-
ing an intumescent material and comprising:

- opposingfirst and second support faces for con-
tacting opposing faces of a joint opening;

- a resilient bridge portion connecting said first
and second support faces, and

- aleg portion for contacting a part of said first or
second construction element outside said joint.

Aspect 15. The seal according to aspect 14, wherein:

- said first and second support faces are parallel
to each other; and

- saidleg portion is perpendicular to said first and
second support faces.

[0004] The joints described herein have many advan-
tages over prior art. Indeed, the seals can be prefabri-
cated in a factory and hence under a controlled environ-
ment. Therefore, the seals and so the joints can be more
reliably ensured to be fit for purpose and meeting the
technical expectations. Moreover, the seals are easy to
install and can significantly reduce the risk of erroneous
on-site applicator errors. The resulting joints may also be
easier to inspect and monitor with regard to correct in-
stallation; and can reduce the total amount of material
needed for closing the joint.

The seals can accommodate movement between the
construction elements forming the joint gap, while still
ensuring fire sealing.

The joint prefabrication provides a large flexibility and
variety of materials which can be used for the manufac-
ture thereof, allowing for optimizing the joint design for
the intended purpose.

In comparison with jointing material using the compres-
sion properties of foamed materials to close the joints,
the joint according to the present invention, in partially
expansion joints, may be subjected to many cycles of
dimensional changes (e.g. expansion and shrinkage cy-
cles), before signs of fatigue under the changing com-
pression forces are noticeable for the elongated seal.
Meanwhile, the seal can prevent fire being able to pro-
ceed through the joint when the joint is under fire expo-
sure, even after such multiple cycles of dimensional
changes.

As such, fire prevention can be guaranteed over a long
period of time of the building containing the two construc-

10

15

20

25

30

35

40

45

50

55

tion elements.

The present inventors also surprisingly found that the
introduction of the elongated seal in the joint opening
positively influences the acoustic behavior of the con-
struction of which the joint is part of.

The independent and dependent claims set out particular
and preferred features of the invention. Features from
the dependent claims may be combined with features of
the independent or other dependent claims, and/or with
features set out in the description above and/or herein-
after as appropriate.

The above and other characteristics, features and ad-
vantages of the present invention will become apparent
from the following detailed description which illustrates,
by way of example, the principles of the invention. This
description is given for the sake of example only, without
limiting the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The accompanying Figures are provided by
way of example only and should not be considered to
limit the scope of the present invention. The same refer-
ence signs refer to the same, similar or analogous ele-
ments in the different figures.

Fig.1  Schematic illustration of a front view of a par-
ticularembodiment of a joint (100) as described
herein, between a first wall element (110) and
a second wall element (120).

Schematic illustration of a cross section of var-
ious embodiments of a joint (100) as described
herein, comprising an elongated seal (200)
which is tubular (Fig. 2a), or wherein the cross
sectionmay have a C shape (Fig. 2b), aZ shape
(Fig. 2c), a spiral or coil shape (Fig. 2d), a P
shape, (Fig. 2e), a V shape (Fig. 2f), a W shape
(Fig. 2g), or a B (beta) shape (Figs. 2h and 2i).
a, b: Schematic illustration of a construction
joint (300) between a wall construction element
(310) and a ceiling element (320), provided with
an elongated seal (400) in the form of a P pro-
file.

a, b: Schematic illustration of a construction
joint (300) between a wall construction element
(310) and a ceiling element (320), provided with
an elongated seal (400) in the form of a 3 profile.
Schematic illustration of a cross section of var-
ious embodiments of a joint (100) as described
herein, all comprising an elongated seal (200)
having a tubular shape. The seals (200) are
provided locally with thickened parts (250)
(Figs. 5a, 5¢, and 5d), or with internal diagonal
cross braces (252) (Fig. 5b).

Schematic illustration of a wall cavity between
first and second wall construction elements
(610 and 620) provided with an elongated seal
(602) in the form of a 8 profile.

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6
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Fig. 7 Schematic illustration of a wall cavity between
first and second wall construction elements
(710 and 720) provided with an elongated seal
(702) in the form of a W profile.

Fig.8 a, b: lllustration of a section of an E-shaped

elongated seal (802) according to a preferred
embodiment of the joint and seal described
herein.

DETAILED DESCRIPTION

[0006] The presentinvention will be described with re-
spect to particular embodiments.

It is to be noticed that the term "comprising"”, used in the
claims, should not be interpreted as being restricted to
the means listed thereafter; it does not exclude other el-
ements or steps. It is thus to be interpreted as specifying
the presence of the stated features, steps orcomponents
as referred to, but does not preclude the presence or
addition of one or more other features, steps or compo-
nents, or groups thereof. Thus, the scope of the expres-
sion "a device comprising means A and B" should not be
limited to devices consisting only of components A and
B. It means that with respect to the present invention, the
only relevant components of the device are A and B.
The term "about" as used herein when referring to a
measurable value such as a parameter, an amount, a
temporal duration, and the like, is meant to encompass
variations of +/-10% or less, preferably +/-5% or less,
more preferably +/-1% or less, and still more preferably
+/-0.1% or less of and from the specified value, insofar
such variations are appropriate to perform in the dis-
closed invention. It is to be understood that the value to
which the modifier "about" refers is itself also specifically,
and preferably, disclosed.

[0007] Throughout this specification, reference to "one
embodiment" or "an embodiment" are made. Such ref-
erences indicate that a particular feature, described in
relation to the embodiment is included in at least one
embodiment of the present invention. Thus, appearanc-
es of the phrases "in one embodiment" or "in an embod-
iment" in various places throughout this specification are
not necessarily all referring to the same embodiment,
though they could. Furthermore, the particular features
or characteristics may be combined in any suitable man-
ner in one or more embodiments, as would be apparent
to one of ordinary skill in the art.

[0008] Provided herein is a joint between a first and a
second construction element. The joint may be one of
various types which can occur in a construction, such as
expansion joints, construction joints, and wall cavities
(e.g. cavities behind building facades). Accordingly, in
particular embodiments, the joint may be selected from
the list consisting from an expansion joint, a construction
joint, or a wall cavity.

[0009] The first and a second construction element
may each be a wall element, a floor element, a ceiling
element, or any combination of a wall, floor or ceiling
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element, window or door frames and alike. These ele-
ments may be provided from any suitable construction
material, like bricks, concrete, screed, gypsum, fiber ce-
ment, etc.

The width of the joint is not critical, and the joints therefore
may be wide to narrow. In particular embodiments, the
joint may have a width ranging from 5 mm to 100 mm,
preferably from 10 mm to 80 mm, and more preferably
from 20 mm to 60 mm.

Each of the first and second construction elements has
one or more faces, wherein a face of the first construction
element and a face of the second construction element
together form a joint opening. The faces forming the joint
preferably have a planar shape. In preferred embodi-
ments, the two faces forming the joint may be substan-
tially parallel with each other. The term "substantially par-
allel" as used herein includes a deviation of up to 10°
from an exact parallel orientation, preferably up to 5°, or
even up to 1°. When the faces are (substantially) parallel
to each other, the joint formed by the faces has a joint
axis substantially parallel to the faces. The joint axis may
be straight or curved.

[0010] The joint opening generally has an elongate
shape, and is provided with an elongated seal, also re-
ferred to herein as "the seal", as to seal the joint opening.
The term "elongated" as used herein is to be understood
as being longer in one direction as compared to the other
dimensions. Preferably, the length is at least 10 times
the width of the seal and at least 10 times the height of
the seal.

Accordingly, the elongated seal generally has a linear
shape. In preferred embodiments, the elongated seal
may be elongated along an axis of elongation. The axis
of elongation may be straight or curved. In preferred em-
bodiments, the axis of elongation preferably is parallel to
(oreven coincides with) the joint axis as described above.
[0011] The seal, when installed in the joint opening by
contacting the faces of the first and the second construc-
tion element, may contact the faces at least along a first
respectively a second contact line, and optionally along
a wider contact surface. In particular embodiments, the
parts of the seal intended to contact a face of a construc-
tion material are at least partially provided with an adhe-
sive layer.

[0012] The sealistypically installed in the joint opening
by contacting the faces of the first and second construc-
tion element with the seal. More particularly, the seal is
installed such that it contacts the first and second con-
struction elements at least along a first and second con-
tact line respectively, and preferably along a first and
second contact surface respectively.

Typically, the seal is (slightly) compressed between the
two faces. More particularly, the seal typically is (slightly)
compressed between the respective faces of the firstand
second construction elements. This can ensure that the
seal staysin place and allows the seal to effectively close
the joint.

In its uncompressed state (before installation of the seal
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in the joint opening) the seal may have a tubular shape
or may be a differently shaped elongated profile (e.g. an
elongated profiled sheet). The profile is preferably pro-
filed perpendicularly to the axis of elongation. According-
ly, the seal generally is formed as a tube or another profile
(e.g. a profiled sheet).

The tube or profile has a wall thickness, which may be
uniform along the entire seal, or may vary. For example,
the cross-section of the seal (perpendicular to the axis
of elongation) may contain portions having a different
wall thickness, or may exhibit a uniform thickness along
the entire cross-section. Similarly, the wall thickness at
onelocation along the axis of elongation may be the same
or different from the wall thickness at another location
along the axis of elongation. In particular embodiments,
the seal may have a substantially uniform thickness.
More particularly, over at least 90% (preferably at least
95%) of the seal surface, the wall thickness preferably
does not vary more than 20% (higher or lower) from the
average wall thickness. Local deviations of more than
20% may for example be due to the presence of tapered
edges and or out riggers (see further).

In case the seal is a tube, the term wall thickness (T)
refers to the average thickness of the wall of the tube. In
case the seal is a sheet or profile, the term wall thickness
refers to the average thickness of the sheet or profile
walls. The thickness in a point of the sheet, profile, or
tube is the distance between said point on the surface of
the sheet or tube, and the nearest point at the opposite
surface of the sheet, profile or tube.

In preferred embodiments, the seal has an average wall
thickness (in uncompressed state) ranging from 0.5 mm
to 10 mm. In further embodiments, the average wall thick-
ness may range from 1 mm to 10 mm, e.g. from 1t0 7.5
mm, such as ranging from 1 mm to 5 mm, e.g. from 1
mm to 3 mm, e.g. a thickness of about 1mm, 2mm, 3mm,
4mm or 5mm.

[0013] In particular embodiments, the elongated seal
is recessed in its entirety in the joint opening. In other
words, it does not protrude from the joint opening.

In other embodiments, the elongated seal is recessed
partially in the joint opening and protrudes partially from
the joint opening. For example, the elongated seal may
comprise a leg portion which contacts a part of one of
the construction elements outside the joint. The leg por-
tion assists the user in the correct positioning of the seal
in the joint. The leg portion also prevents the seal from
being pushed in the seal too far, either during installation
or thereafter.

[0014] When installed in the joint opening, i.e. in its
compressed state, the seal is (elastically) deformed,
leading to a deformation of its cross-section, while the
wall thickness preferably remains substantially un-
changed under the compression. The expression "sub-
stantially unchanged" means that on any point on the
seal, the wall thickness changes at most 10%, more pref-
erably at most 5% (increase or decrease) under the com-
pression. The fact that the wall thickness remains sub-
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stantially unchanged means that the walls are not sub-
stantially compressed by the compression forces exer-
cised by the two faces of the two construction elements
when the seal is installed in the joint. The seal generally
is elastically deformed due to the compression, which
means that it will substantially return to its original shape
upon release of the compressive force. The use of an
elastic material allows the joints to accommodate for rel-
ative movement between the first and second construc-
tion elements.

[0015] As the seal is compressed, the width and/or
height of the seal typically change when installing the
seal in the joint opening. Also the shape of the cross-
section may change to some extent.

As used herein, the distance D is the distance (averaged
over all contact points), measured in uncompressed state
of the seal, between a first contact point contacting the
face of thefirst construction element and the nearest con-
tact point contacting the face of the second construction
element. The term "contact point" as used herein refers
to a point on a part of the seal surface which is in contact
with a face of the first or second construction element.
As used herein, W,, is the maximum width of the joint
opening.

In preferred embodiments, W, is equal to or less than
0.97*D.

In particular embodiments, W,,, also is equal to or less
than n*T, wherein

- Tisthe average wall thickness of the uncompressed
seal; and

- nequalsthe maximum number of times an imaginary
line from a first contact point contacting the face of
the first construction element to the nearest contact
point contacting the face of the second construction
element.

This can ensure that any compression of the seal walls
remains minimal.

More particularly, W,, typically is equal to or less than
the lower of 0.97*D and n*T. In particular embodiments,
W,, ranges from 0.2*D to 0.97*D, preferably from 0.3*D
to 0.95*D.

[0016] Asdescribed above, in particularembodiments,
the seal may be a tube, i.e. have a tubular shape. The
tube can be a circular or oval tube or a polygonal tube,
such as triangular, square or rectangular, pentagonal,
hexagonal or polygonal tube. Optionally the tube may be
provided with internal diagonal cross braces, usually
made from the same material. Further or alternatively,
the tube may be provided locally with thickened parts at
its inner and/or outer surface. At the outer surface, such
thickenings may be referred to as "out riggers".

[0017] Asdescribed above, in particularembodiments,
the seal may be a profile, more particularly a profiled
sheet, whichis profiled perpendicularly to the axis of elon-
gation. In particular embodiments, the profile may be se-
lected from the group consisting of E profiles; S profiles;
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Z profiles; V profiles; W profiles; C profiles; omega pro-
files; P profiles; B profiles; B (lowercase beta) profiles; D
profiles; Zigzag profiles; sinusoidally undulated profile;
and coils coiled around the longitudinal axis. The coils
may be rectangularly, polygonally or circularly profiled
coils.

The shape and size of the cross-section of the seal pref-
erably remains substantially uniform along the axis of
elongation.

[0018] In particular embodiments, the seal is an elon-
gate seal, more particularly an elongate profile, compris-

ing:

- opposing first and second support faces for contact-
ing opposing faces of a joint opening;

- a resilient bridge portion connecting said first and
second support faces, and

- optionally, a leg portion for contacting a part of said
first or second construction element outside said
joint.

[0019] The opposing first and second support faces
allow for contacting the jointfaces along a contact surface
as described above. The support faces preferably have
a planar shape. The first and second support faces are
generally spaced apart from each other, thus forming a
gap in between. The faces are connected via the bridge
portion, which spans that gap.

[0020] The resilience of the bridge portion can allow
the seal to accommodate relative movements between
the joint faces (mainly towards or away from each other),
without damaging the seal or causing significant com-
pression of the seal walls. In order to increase the resil-
ience, the bridge portion may comprise an angled and/or
rounded cross-section. In particular embodiments, the
bridge portion may comprise a laterally inward angled
and/or rounded section.

The bridge portion preferably forms a closed structure,
i.e. does not contain openings or holes. In this way, the
bridge portion can (together with the first and second
support faces) effectively close the joint. This can further
improve the fire resistance and acoustic properties of the
joint.

[0021] The leg portion is typically provided such that
when the seal contacts the joint faces via the first and
second support faces, the leg portion contacts a part of
the first or second construction element outside (but ad-
jacent to) the joint. As described above, the leg portion
can assist the user in correctly positioning the seal in the
joint and prevent the seal from being pushed in the seal
too far.

Typically, the construction element contacted by the leg
portion is a wall, wherein the leg portion contacts a part
of the wall surface (outside the joint).

The leg portion preferably has a planar shape with on
one side an inner surface and on the opposite side an
outer surface. Typically, atleast a part of the inner surface
is intended for contacting a construction element. In pre-
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ferred embodiments, the leg portion has a perpendicular
orientation with respect to the (planar) first and second
support faces. The term "perpendicular" as used herein
may include deviations of up to 15° from a perfect per-
pendicular orientation, preferably up to 10°, more pref-
erably up to 5°, and most preferably up to 1°.

The leg portion typically extends from the first support
face, the second support face, or the bridge portion. Pref-
erably it extends from the first or second support face. In
particular embodiments, the leg portion may span the
entire gap between the first and second support face,
e.g. as shown in Figs. 2e, 2h, and 2i. In this way, the leg
portion remains the only visible part of the joint and seal.
In other embodiments, the leg portion does not extend
into the area between the two support faces, or only par-
tially extends into that area.

[0022] In particular embodiments, the seal may further
be provided with one or more flanges comprising an outer
surface having an orientation which is parallel to the outer
and/or inner surface of the leg portion. Each flange is
typically connected to the bridge portion, or to one of the
support faces (more particularly the support face which
is not provided with the leg portion).

In embodiments wherein the leg portion spans the entire
gap (or a significant portion thereof) between the first and
second support face, the flange(s) may act as a support
for the leg portion.

The outer surface of the flange(s) is (almost) coplanar
with the inner surface of the leg portion, such that the
outer surface of the flange then can contact (a part of)
the inner surface of the leg portion.

In other embodiments (wherein the leg portion extends
at most partially into the gap between the support faces),
the seal may comprise a flange which is separated from
the leg portion by a gap. The flange and leg portion are
typically positioned such that, upon compression of the
seal (by moving the support faces towards each other,
e.g. when positioning the seal into a joint opening), the
leg portion and flange move towards each other, thus
allowing the gap to close. That way, the leg portion and
flange may remain the only visible portions of the seal.
Preferably the leg portion and flange are allowed to slide
over each other, such that the gap can be closed at dif-
ferent levels of compression. In particular embodiments,
the flange and/or leg portion may comprise tapered edg-
es, which can make such sliding easier.

[0023] In particular embodiments, the outer surface of
the leg portion may be provided with a coating, e.g. a
decorative coating or primer layer. The flange(s), if
present, may also be provided with such coating.
[0024] The seal ofthe jointdescribed herein comprises
an intumescent material. In preferred embodiments, the
seal, when installed in the joint opening as described
above, may (directly) contact the faces of the first and
second construction element via the intumescent mate-
rial. Preferably, the intumescent material is presentalong
at least one outer surface of the seal.

The intumescent material may be any suitable intumes-



11 EP 3 584 381 A1 12

cent material as known in the art. In particular embodi-
ments, the intumescent material is selected from the list
consisting of a graphite based intumescent material
(such as swelling graphite), an ammonium polyphos-
phate based intumescent material, and combinations
thereof. In preferred embodiments, the intumescent ma-
terial comprises a graphite based intumescent material.
The intumescent material may comprise non-flammable
materials, flammable materials, or a combination thereof.
In addition to the intumescent material, the seal prefer-
ably further comprises a polymer material. The polymer
can act as binder for the intumescent material and/or as
plasticizer. Preferably the weight ratio polymer/intumes-
cent material ranges from 10/90 to 90/10, more preferred
between 20/80 and 80/20, or even between 25/75 and
75/25, or between 40/60 and 60/40 such as 50/50. The
one or more polymers may be selected from synthetic
polymers and natural polymers. In particular embodi-
ments, the one or more polymers may be selected from
the group consisting of poly(vinyl chloride), polyamides,
polyolefins (such as polyethylene, polypropylene, and
the like), polyesters, polytetrafluoroethylene, and polye-
poxides.

[0025] In particular embodiments, the seal may further
comprise (in addition to the intumescent material and op-
tional polymer(s)) one or more additives, such a flame
retarder, an extrusion promoting product. In particular
embodiments, the seal may comprise one or more addi-
tives selected from the list consisting of sucrose, fructose,
and pentaerythritol.

[0026] The seal may be made of a foamed or non-
foamed material. Preferably, the seal is made of a non-
foamed material.

[0027] The seal may comprise one or more layered
walls. More particularly, the walls may comprise at least
one layer comprising an intumescent material, and at
least one supporting layer or carrier layer. Examples of
suitable carrier layers include a textile fabric or web, a
layer of polymeric material, a non- or low combustible
material (such as material complying with the specifica-
tion for non-combustibility in AS1530.1,BS476.6,
EN1182 and/or ASTM ED136) or a metallic strip. The
layer(s) comprising intumescent material may be provid-
ed onto the carrier layer via known processes including
but not limited to spraying or extrusion. When present, a
carrier layer may provide the part of the seal surface
where it is intended to contact one or both faces of the
firstand/or the second construction element. In particular
embodiments, the seal may comprise a carrier layer
which comprises an adhesive layer.

[0028] Inparticularembodiments, the seal may be may
be an extruded profile or tube. Optionally, reinforcing el-
ements like reinforcing wires or yarns may be included
during extrusion. Optionally, a layer comprising intumes-
cent material may be extruded upon one or more other
layer, such as a carrier layer as described above.
[0029] The parts or layers of the seal comprising the
intumescent material preferably have a density in the
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range from 500 kg/m3 to 2000 kg/m3, preferably in the
range from 850 kg/m3 to 1300 kg/m3.

Further provided herein is a method of providing a fire
proof joint. The method comprises the steps of:

- providing a first and a second construction element,
each of said construction elements having a face,
said faces being substantially parallel and creating
a joint opening,

- providingan elongated seal, elongated along an axis
of elongation, said seal comprising intumescent ma-
terial, said seal being, in uncompressed state, atube
or an elongate profile (e.g. a profiled sheet profiled
perpendicularly to the axis of elongation), the tube
or profile having a wall thickness; and

- installing in the joint opening said elongated seal by
contacting the faces of said first and said second
construction element by said seal, said seal being
compressed between said two faces, thereby elas-
tically deforming the tubular or profiled cross section
while the wall thickness remaining substantially un-
changed under said compression.

[0030] The elongated seal may be provided at long
length, optionally as a wrapped or coiled seal, and op-
tionally enclosed in a suitable packaging. The elongated
seal can be cut of at the length necessary to close the
joint along its entire or part of its length.

[0031] Further provided herein is a seal suitable for
use in a joint as described herein. In particular embodi-
ments, the seal is an elongate seal, more particularly an
elongate profile, comprising:

- opposing first and second support faces for contact-
ing opposing faces of a joint opening;

- a resilient bridge portion connecting said first and
second support faces, and

- optionally, a leg portion for contacting a part of said
first or second construction element outside said
joint.

The elements of the seal are described in more detail
above. The seal includes an intumescent material. Pref-
erably, at least the resilient bridge portion contains such
intumescent material. In preferred embodiments, the first
supportface, the second support face, the resilient bridge
portion, and the leg portion all contain an intumescent
material.

EXAMPLES

[0032] The following examples are provided for the
purpose of illustrating the present invention and by no
means are meant and in no way should be interpreted
to limit the scope of the present invention.

[0033] Fig. 1 shows an expansion joint 100 between a
first and a second construction element (110 and 120,
respectively), in this case wall elements. As more readily
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visible in Figs. 2ato 2g, each of the construction elements
has aface (112 and 122), which faces being substantially
parallel and creating a joint opening 130. The joint open-
ing has a joint axis 132 substantially parallel to the faces.
[0034] As shown in Figs. 2a to 2i, the joint comprises
along this joint axis an elongated seal 200, elongated
along an axis of elongation 204. This axis of elongation
typically is coinciding or parallel to the axis of the joint.
The elongated seal or body comprises a sheet or tube
202 comprising intumescent material.

[0035] The sheetortube, in uncompressed state, hav-
ing a wall thickness Ts and having either tubular or pro-
filed cross section perpendicular to the axis of elongation,
this is in a cross section according to plane AA’. The seal
is installed in the joint opening by contacting the faces of
the first and the second construction element by the in-
tumescent sheet or tube along a first respectively a sec-
ond contact line (210 and 212). The seal, in some em-
bodiments, is recessed completely in the joint opening.
The seal is present in the joint opening in compressed
state, compressed between the two faces. This compres-
sion causes an elastic deformation of the tubular or pro-
filed cross section while the wall thickness remains sub-
stantially unchanged under the compression.

[0036] In Fig. 2a, the intumescent seal is an extruded
tubular object, hence a tube, comprising flexible intumes-
centmaterial, as an example graphite based intumescent
material, e.g. Grafitex, available from Promat Internation-
al Ltd (MY), combined with a polymer (used as plasticiz-
er), being e.g. PVC. The weight ratio intumescent mate-
rial/plasticizer is 50/50. The tubular body has a wall thick-
ness of 1.5 mm, in uncompressed state. The overall ex-
ternal diameter of the tubular body of the tube is, in un-
compressed state, 55mm. The intumescent tube is in-
serted in a joint opening with a maximum widwall tth be-
tween 20 and 50 mm.

[0037] In an alternative embodiment, the same mate-
rial is extruded in a larger, wider tubular body, with same
sheet or wall thickness. The overall external diameter of
the tubular body is 110 mm, in uncompressed state. The
intumescent tubular body is inserted in a joint opening
with a maximum width between 50 and 100 mm.

In general, a tube with an external diameter, in uncom-
pressed state, in the range of 10mm to 200mm can be
provided, e.g. external diameters of 22mm, 85mm, or
110mm or even 150mm and more.

As alternative embodiments, the seal may be provided
from 100% intumescent material (such as Grafitex), or
with a ratio 75/25 polymer (like PVC) over intumescent
material (like Grafitex). The polymers may be synthetic
polymers, such as polyamide (nylon), polyethylene, poly-
propylene, polyester, polytetrafluoroethylene (Teflon) or
epoxy, or natural polymers, which are usually water-
based.

[0038] Alternative tubes being seals suitable for the
provision of a joint according to the invention are shown
in Figs. 5a to 5d. In Figs. 5a, 5¢ and 5d, the tubes 202
are provided locally with thickened parts (250) at its inner
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surface and/or thickened parts (254) at the outer surface,
also referred to as "out riggers". In Fig. 5b, the tube 202
is provided with internal diagonal cross braces 252. In all
Figs. 5ato 5d, the thickened parts or braces are provided
from the same material as the other parts of the tube 202.
[0039] The intumescent sheet may have different
shapes, such as a C profile (Fig. 2b), a Z profile (Fig. 2c),
a coil around the longitudinal axis (Fig. 2d), a P profile
(Fig. 2e), a V profile (Fig. 2f), a W profile (Fig. 2g), or a
B (lowercase beta) profile (Figs. 2h and 2i).

[0040] As seenin Figs. 2e and 2i, the seal is recessed
partially in the joint opening, while a leg portion 206 of
the P- or B- profile extends beyond and before a face
along the surface of the wall element 120.

[0041] In Figs. 3a and 3b, a construction joint 300 be-
tween a wall construction element 310 and a ceiling el-
ement 320 is shown. The wall element has a face 312,
and the ceiling element has a face 322 being substantially
parallel and creating a joint opening 300. The joint open-
ing has a joint axis 330 substantially parallel to the faces.
[0042] The joint comprises along this joint axis an elon-
gated seal 400, elongated along an axis of elongation
404. This axis of elongation typically is coinciding or par-
allel to the axis of the joint. The elongated seal comprises
a sheet 402 comprising intumescent material. The intu-
mescent sheet has the form of a P- profile. The leg portion
410 of the P- profile extends beyond the face 312 along
the surface of the wall element 310. The intumescent
seal comprises intumescent material which is sprayed
on a carrying layer, typically a fabric or web. The intu-
mescent material comprises as an example graphite
based intumescent material, being about 30%w of graph-
ite, combined with about 30%w of a thermoplastic poly-
olefin, about 30% of a flame retarder, e.g. sucrose or
other sugars; and about 10%w of additives, such as proc-
ess additives, which facilitate to a larger extent the ex-
trusion of the mixture.

The sheet has a wall thickness of in the range of 1 to 5
mm, e.g. 3mm, in uncompressed state. The overall max-
imum distance between the two contacting zones along
which the seal is to contact the faces 322 and 312 is, in
uncompressed state, 30mm. In general, maximum dis-
tance between the two contacting zones along which the
seal is to contact the faces 322 and 312 is, in uncom-
pressed state, may be in the range of 10mm to 150mm.
[0043] In Figs. 4a and 4b, another alternative embod-
iment is shown, where the elongated seal comprises a
sheet 402 comprising intumescent material. The intu-
mescent sheet is similar to the one in Figs. 3a and 3b,
but it has the form of a 8- profile.

[0044] InFig. 6, ajoint 600 being a wall cavity between
a first wall construction element 610 and a second wall
construction element 620 is shown. The first wall element
has a face 612, and the second wall element has a face
622 being substantially parallel and creating a joint open-
ing 600 being a wall cavity. The joint opening has a joint
axis 630 substantially parallel to the faces. The joint com-
prises along this joint axis an elongated seal 602, which
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is identical or similar to the seal 400 shown in Figs. 4a
and 4b.

[0045] InFig.7,ajoint 700 being a wall cavity between
a first wall construction element 710 and a second wall
construction element 720 is shown. The first wall element
has a face 712, and the second wall element has a face
722 being substantially parallel and creating a joint open-
ing 700 being a wall cavity. The joint opening has a joint
axis 730 substantially parallel to the faces. The joint com-
prises along this joint axis an elongated seal 702, which
is W-shaped. At one side of the W-shape, a support plate
704 is provided, e.g. a solid polymer plate. By means of
a fixing means, e.g. a nail or screw 706, the seal can be
fixed to the face of one of the wall construction elements,
in this embodiment the first wall construction element
710.

[0046] Fig. 8a shows a section of a preferred embod-
iment of an elongated seal as described herein. Fig. 8b
shows a cross-section thereof (perpendicular to the axis
of elongation). Figs. 8a and 8b both show the seal in its
uncompressed state. The elongated seal (802) contains
an intumescent material, has an E-shaped cross-section
(perpendicular to the axis of elongation) and can be in-
troduced into ajointin a similar way as the seal illustrated
in Figs. 2hand 2i. The seal (802) comprises afirst support
face (831) and a second support face (832). The support
faces (831, 832) are planar and parallel to each other,
as for contacting opposing faces of (wall) construction
elements forming a joint (not shown). The support faces
(831, 832) are connected via a resilient bridge portion
(833), which comprises a laterally inward rounded sec-
tion. The bridge portion allows for relative movement of
the support faces (831, 832) towards each other. The
bridge portion does not contain holes, thus allowing for
the seal to effectively close the joint. The seal (802) fur-
ther contains a leg portion (806) for contacting a part of
the construction elements outside the joint, similar as the
seals shown in Fig. 2e and 2i.

The seal (802) also contains a flange (834 ) which extends
from the bridge portion (833). The outer surface of the
leg portion (806) and the outer surface of the flange (834)
are parallel to each other, and are separated by a gap
(835). The leg portion (806) and flange (834) are config-
ured such that, upon compression of the seal (by moving
the support faces towards each other) when installing
the seal in a joint; the gap between the leg portion and
flange closes. The present inventors found that a seal
such as shown in Figs. 8a and 8b can effectively seal a
joint, thereby providing a good fire resistance and acous-
tic properties.

It is to be understood that although preferred embodi-
ments and/or materials have been discussed for provid-
ing embodiments according to the presentinvention, var-
ious modifications or changes may be made without de-
parting from the scope and spirit of this invention.
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Claims

1. A joint between a first and a second construction
element, each of said construction elements having
a face, said faces being substantially parallel and
creating a jointopening, the joint comprising an elon-
gated seal, elongated along an axis of elongation,
said seal comprising intumescent material, said seal
being, in uncompressed state, a tube or a profile, the
tube or profile having a wall thickness, said seal be-
ing installed in the joint opening by contacting the
faces of said first and said second construction ele-
ment by said seal, said seal being compressed be-
tween said two faces, thereby elastically deforming
the tubular or profiled cross section while the wall
thickness remaining substantially unchanged under
said compression.

2. The joint according to claim 1, wherein the seal is a
profiled sheet profiled perpendicularly to the axis of
elongation.

3. Thejoint according to claim 1 or 2, wherein the joint
opening has a maximum width Wm, the first and sec-
ond contact line defining two contact points on the
profile of the seal, the distance between these two
contact points measured on the profile in uncom-
pressed state being D, Wm being equal or less than
0.97*D.

4. Thejointaccordingtoanyone ofclaims 1to 3, where-
inthe tube or profile has a wall thickness in the range
of 0.5 to 10 mm.

5. Thejointaccordingtoany one of claims 1to4,where-
in the seal is a profiled sheet, the sheet extending
along the surface of at least one of the two construc-
tion elements.

6. Thejointaccordingtoanyone of claims 1to5, where-
in said seal comprises:

- opposing first and second support faces, each
contacting one of said faces of the first and sec-
ond construction elements;

- a resilient bridge portion connecting said first
and second support faces; and

- a leg portion contacting a part of said first or
second construction element outside said joint.

7. The joint according to claim 6, wherein said seal fur-
ther comprises a flange extending from said bridge
portion and contacting said leg portion; wherein, in
uncompressed state, said flange and leg portion are
separated by a gap.

8. The joint according to claim 7, wherein said flange

and said leg portion each comprise an outer surface,
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said outer surfaces being parallel to each other.

The jointaccording to any one of claims 6 to 8, where-
in said bridge portion forms a closed structure.

The jointaccording to any one of claims 1 t0 9, where-
in the joint is an expansion joint, construction joint,
or wall cavity.

The joint according to any one of claims 1 to 10,
wherein said seal comprises intumescent material
and polymer.

The joint according to any one of claims 1 to 11,
wherein said intumescent material comprises am-
monium polyphosphate based intumescent materi-
als, graphite-based intumescent materials, or acom-
bination thereof.

A method for providing a fire proof joint, the method
comprises the steps of:

- providing a first and a second construction el-
ement, each of said construction elements hav-
ing aface, said faces being substantially parallel
and creating a joint opening,

- providing an elongated seal, elongated along
an axis of elongation, said seal comprising intu-
mescent material, said seal being, in uncom-
pressed state, a tube or a profile profiled per-
pendicularly to the axis of elongation, the tube
or profile having a wall thickness; and

- installing in the joint opening said elongated
seal by contacting the faces of said first and said
second construction element by said seal, said
seal being compressed between said two faces,
thereby elastically deforming the tubular or pro-
filed cross section while the wall thickness re-
maining substantially unchanged under said
compression.

An elongated seal for sealing a joint between a first
and second construction element, said seal compris-
ing an intumescent material and comprising:

- opposing first and second support faces for
contacting opposing faces of a joint opening;

- a resilient bridge portion connecting said first
and second support faces, and

- a leg portion for contacting a part of said first
or second construction element outside said
joint.

The elongated seal according to claim 14, wherein:
- said first and second support faces are parallel

to each other; and
- said leg portion is perpendicular to said first
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and second support faces.
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