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(57) The present invention is concernedwith plaster-
boards having a stepped single lap joint on at least two
opposing edges thereof, wherein the respective steps at
the opposing edges are arranged with a touching transi-
tion to the respective opposing main faces of the plaster-
board. The present invention is further concerned with a
drywall construction, which is prepared with respective

plasterboards, and thereby provide improved fire resis-
tance to the drywall. The present invention is furthermore
concerned with a process of producing a respective dry-
wall construction and a use of stepped single lap joint in a
plasterboard for improving the fire resistance of a drywall
construction.
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Description

[0001] Thepresent invention is concernedwithplaster-
boards having a stepped single lap joint on at least two
opposing edges thereof, wherein the respective steps at
the opposing edges are arranged with a touching transi-
tion to the respective opposing main faces of the plaster-
board. The present invention is further concerned with a
drywall construction, which is prepared with respective
plasterboards, a process of producing a respective dry-
wall construction and a use of stepped single lap joint in a
plasterboard for improving the fire resistance of a drywall
construction.

State of the art

[0002] In a conventional bonded drywall plaster-
boards, whichmay be constituted fromgypsum (possibly
including fibers) or concrete, are mounted on a core or
skeleton under construction, which is usually a wooden
ormetal truss. Such plasterboards regularly have slightly
curved or shaped edges, so that the mounted boards in
the drywall have small gaps or butt joints between them.
To cover these gaps, in drywall production, a putty or filler
is applied into the gap to fill the same. In addition, often, a
reinforcing tape isappliedonto theputty filledgaps,which
isagain coveredbya thin layerof putty, before thesurface
of the drywall is smoothened by sanding.
[0003] Aproblem,whichariseswhensuchdrywalls are
exposed to a fire, is that the face of the drywall, which is
exposed to the fire first expands due to the heat and after
that experience some shrinking due to the drying effect.
Thismotionof thedrywall boards leads to the formationof
cracks in the butt joints, so that a channel is opened and
the heat and fire canmuchmore easily enter the inside of
the drywall, where the truss is provided. If such truss is
made from wood, the truss will immediately start to burn.
If the truss is made from metal, the heated metal will
transfer the thermal energy to the other side of the wall. If
the plasterboards are attached to the truss by means of
an adhesive, the adhesive on the side which is distal to
the fire will then also be heated up to a level where the
plasterboards start to becomedetached from thedrywall.
In the event, that a stream of water is then applied to the
drywall, the wall can easily collapse, as either the truss
has been decomposed by the fire or the boards are no
longer bonded to the truss. This represents a certain
danger for firefighters who are trying to extinguish the
fire or try to stop the fire from spreading further.
[0004] Apossible solution to the problemof providing a
more fire safe drywall construction is the preparation of a
drywall with two layers of plasterboards, where the re-
spective layer are positioned such that the gaps, which
are formed from thebutt joints of theplasterboards,which
are directly attached to the truss, are covered by plaster-
boards which are applied in a second layer. As at the
same time, the butt joints in the second layer at their
bottom are closed by the first layer, even if cracks are

formed in the butt joints of the second layer, the fire
cannot directly access the interior of the drywall, where
the truss is positioned.
[0005] A disadvantage of such constructions is on the
other hand, that the production of drywallswith two layers
of plasterboards increases costs and production effort of
the construction and is comparatively inflexible as plas-
terboards are usually only available in certain thickness
grades.
[0006] There is therefore a need for the provision of
drywalls with enhanced fire-protection performance,
which can more easily be fabricated with only a single
layer of plasterboards.
[0007] The present application addresses this need.

Description of the invention

[0008] In the investigation, which are underlying the
present invention, is has been found that the provision of
a plasterboard with a stepped edge single lap joint on at
least two opposing edges therefore allows the formation
of a butt joint of the plasterboards, where an occurrence
of a crackdoes not openadirect path into the inside of the
dry wall construction. Whereas with such construction a
crack may still form, the underlying stepped edge of the
board blocks such direct path, especially, when the ex-
tended part of the stepped edge for the upper plaster-
board is on the inside of the wall construction.
[0009] In contrast to a construction with notches in one
plasterboard and corresponding extensions in an adja-
cent plasterboard (as is known e.g. from laminate floors),
a construction as a stepped edge allows the extended
part to be thicker, which is beneficial for the resilience of
the plasterboard edge towards breaking.
[0010] Accordingly, in a first aspect, the present inven-
tionpertains toaplasterboardhavingasteppedsingle lap
joint on at least two opposing edges thereof, wherein the
respective steps at the opposing edges are arranged at
with touching transition to the respective opposing main
faces of the plasterboard.
[0011] In the respective plasterboards, the indication
"wherein the respective steps at the opposing edges are
arranged at with touching transition to the respective
opposing main faces of the plasterboard" is intended to
denote that the step at one edge of the board has the
same level as one main face of the plasterboard on one
side and on the other side does not extend to the main
face of the plasterboard. On the opposing edge, the
arrangement is vice versa, i.e. the step at one edge of
the board has the same level as the main face of the
plasterboard which is on the opposite side of the one
main face. In this manner, the respective steps of the
edges can be arranged with an overlap, where the re-
spective steps are positioned on top of each other.
[0012] To illustrate the difference of this configuration
to a conventional arrangement of plasterboards in a
drywall, reference is made to Figures 1 and 2, where
Figure 1 illustrates a conventional arrangement of two
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plasterboards (1, 1’) forming a butt joint, which is covered
with a filler 2. In Figure 2 a configuration of an overlay of
inventive plasterboards is illustrated, where the plaster-
boards 1, 1’ have stepped edges and where the plaster-
boardsarearrangedwith anoverlay of the step to provide
a joint with a Z-form.
[0013] Whereas the inventive idea of forming plaster-
board joints,which are not affected to a relevant extent by
a shrinking of the plasterboards in its two main dimen-
sions is made use of by providing the plasterboard with
respective stepped edges on only two opposing sides, it
is preferred that the inventive plasterboards have
steppededges on all (four) edges thereof. In thismanner,
a drywall can be produced, where all board joints are
provided with an overlap of edge steps.
[0014] It terms of stability of the plasterboards it pre-
ferred that the steps on the edges have a thickness,
which is in the range of about half of the thickness of
the plasterboard. In addition, to be able to provide a
substantially even joint, it is expedient that the combined
thickness of the steps on the respective opposing edges
is about the same as the thickness of the board. Accord-
ingly, it is preferred that thestepof theplasterboardat one
edge has a thickness in the range of 50 to 65% of the
thickness of the plasterboard, preferably in the range of
50 to 60%, and on the respective opposing edge has a
thickness of 100% of the thickness of the plasterboard -
the thickness of the step at the one edge. In some cases,
it is possible that the respective thicknesses do not add
up to 100%, such as to 80% or more only (in particular
90% or more), which leaves a small gap for the applica-
tion of an adhesive to attach the boards to one another.
[0015] To provide for sufficient fire resistance and flex-
ibility of positioning of the boards, it is further preferred
that the step has a length (= extension away from the
boardsmain body) of at least 1.5 cm.Morepreferably, the
step has a length of 2 cm to 6 cm and even more pre-
ferably of 2.5 to 5.0 cm.
[0016] It is further preferred that the extension of the
step and/or the edge, where the extension connects to
the main face of the boards at the side without touching
transition to themain faceof theplasterboard, is rounded.
If the step is rounded, this has the advantage that the
danger of injury or cutting to an artisan, who is building a
wall from the board, is minimized. If the edge is rounded
this provides theadvantageof improved resistanceof the
edge towards breaking, as a point which is especially
susceptible to breaking is eliminated. The rounded step
and/or edge in this case preferably has a radius of from 2
to 7 mm, more preferably of from 3 to 6 mm and even
more preferably of from 4 to 5 mm.
[0017] Aplasterboardwith rounded steps and edges is
schematically shown in Figure 3, where 1A designated
themain body of the board, 1B designates the step at the
edge of the board, and 3designates the rounded edge. In
the drawing of figure 3 r designated the radius in the
above description.
[0018] For the plasterboards in terms of sufficient sta-

bility of the stepped edge therein, it is furthermore pre-
ferred that it has a thickness in the range of 10 to 25 mm
and preferably 12 to 20 mm. If the thickness of the
plasterboard is less than 10 mm, the edge may become
more prone to breaking of, whereas when the thickness
of the board exceeds 25 mm the board will become
increasingly heavy and more difficult to process.
[0019] The plasterboard can be provided without any
coatingor coveron theplaster, but inmost caseswill have
acoatingofpaperor cardboardonat least oneof themain
faces thereof. Preferably, the plasterboard has apaper or
cardboard coating on both main faces thereof. In addi-
tion, to improve fire resistance of the board or a paper or
cardboard coating thereof, the plasterboard and/or the
respective coating may have a fire retardant applied
thereon or impregnated therein.
[0020] As noted above, the inventive plasterboards
can suitably be arranged to a drywall construction, which
provides improved resistance against fire passing the
construction via joint cracks,which occurwhen thewall is
exposed to fire from one side thereof. Accordingly, in a
further aspect, the present application pertains to a dry-
wall construction, which comprises comprising awooden
or metal truss and a plurality of plasterboards as de-
scribed above, which arranged on the truss in an over-
lapping manner, so at the overlap a step of a first plaster-
board is arranged at the proximal side of the truss and is
covered by at least 80% by a step of a second plaster-
board on the distal side of the truss.
[0021] The truss in such construction is regularly pro-
vided with wooden or metal poles, which extend from a
ceiling to a floor, and may have cross-braces to stabilize
the truss, which are positioned between the poles. If the
truss is prepared from metal, the poses suitably are
provided as hollow profiles.
[0022] In a preferred embodiment, the drywall con-
struction comprises a plurality of plasterboards, which
are arranged on the truss in an overlapping manner, so
that the overlap a step of a first plasterboard is arranged
at the proximal side of the truss and is covered by at least
90% and preferably at least 95% by a step of a second
plasterboard on thedistal side of the truss. In thisway, the
area, which has to be filled with a filler to provide an
overall even outer surface, is minimized.
[0023] The respective plasterboards may be attached
to the truss with any attachment means, which is known
to the skilled practitioner, including conventional attach-
ment means such as nails or screws. Alternatively, it is
possible that the attachment of the plasterboards to the
truss is via an adhesive, in particular a mounting adhe-
sive. In a preferred embodiment, the connection of the
plasterboards to the truss by an adhesive is combined
with an attachment of the respective plasterboards be-
tween one another andwhere the sameadhesive is used
for the plasterboard/truss attachment and the plaster-
board/plasterboard attachment.
[0024] In terms of fire safety an arrangement of the
plasterboards in the drywall, where the space directly

5

10

15

20

25

30

35

40

45

50

55



4

5 EP 4 741 596 A1 6

behind the gap formedby the point of the plasterboards is
free of posts of the truss in preferred, as even in case the
fire passes the joint there will not be direct heating of the
posts, which may lead to the above mentioned adverse
effects on the drywall construction.
[0025] In terms of fire safety further an arrangement of
the plasterboard in the drywall, where the stepped edges
on the walls outer surface point upwards is preferred. In
this case, even if a crack forms in the joint between the
boards the fire and heat has to travel downwards to enter
the inside of the wall, which given that heat is usually
going upwards provides a significant barrier.
[0026] For the inventive drywall construction, it is
furthermore preferred that it comprises a truss and two
layers of plasterboards, which are provided on bothmain
faces of the truss. Preferably, the respective layers on
both main faces are formed as single layers. For illustra-
tion, a respective drywall construction is shown in Figure
4. In this construction, 1 and 1’ denote the respective
plasterboards, from which the outer surfaces of the dry-
wall is constructed. 2 denoted a filler, which is used to
cover and close small gaps between the plasterboards. 4
denotes the posts of the truss, which has plasterboard
layers on both main faces thereon by means of an ad-
hesive 5. In Figure 4, the edges of the plasterboards face
in the horizontal direction and o posts are arranged in the
space, which is directly adjacent to the gap between the
plasterboards 1 and 1’.
[0027] In a yet further aspect, the present application
concerns a process for the production of a drywall con-
struction as described above, wherein the process com-
prises the following steps:

- Providing a wooden or metal truss;

- Attaching a first plasterboard as described above to
the truss;

- Attaching at least one subsequent plasterboard as
described above to the truss in a manner, that the
respective steps of the plasterboards overlap each
other in a closed fit of the steps.

[0028] In the process, the last step is preferably re-
peated so often that the full surface of the drywall is
covered by receptive plasterboards as described above.
[0029] Whereas as noted above, the attachment of the
plasterboards to the truss or between oneanother can be
accomplished by any available attachment means, in a
preferred embodiment the attachment of the plaster-
boards to the truss and/or the attachment of the plaster-
boards to one another via the stepped edges is provided
by an adhesive and preferably by the same adhesive.
[0030] Further, as noted above, the provision of plas-
terboards with a stepped single lap joint provides parti-
cular advantages for drywalls, which have to be specifi-
cally resistant towards exposure of fire, as the stepped
single lap joint significantly impedes the transgression of

fire into the interior of the drywall. Accordingly, in a yet
further aspect, the present invention also pertains to a
use of a stepped single lap joint in a plasterboard for
improving the fire resistance of a drywall construction,
wherein the plasterboards are arranged with respective
overlapping lap joint steps to formacontinuoussurfaceof
the drywall at the transitions of one plasterboard to a
subsequent plasterboard.

Claims

1. Plasterboard having a stepped single lap joint on at
least two opposing edges thereof, wherein the re-
spective stepsat theopposingedgesarearrangedat
with touching transition to the respective opposing
main faces of the plasterboard.

2. Plasterboard according to claim 1, having stepped
single lap joints on all edges thereof.

3. Plasterboard according to claim 1 or 2, wherein the
step at one edge has a thickness in the range of 50 to
65% of the thickness of the plasterboard, preferably
in the range of 50 to 60%, and on the respective
opposing edge has a thickness of 100% of the thick-
ness of the plasterboard - the thickness of the step at
the one edge - a space of up to 5%of the thickness of
the board.

4. Plasterboard according to any one of claims 1 to 3,
wherein the step has a length of at least 1.5 cm,
preferably in the range of 2 cm to 6 cm and more
preferably in the range of 2.5 to 5 cm.

5. Plasterboard according to any one of the preceding
claims, wherein the stepped single lap joint has a
radius of 2 to 7 mm, preferably 3 to 6 mm and more
preferably 4 to 5 mm.

6. Plasterboard according to any one of the preceding
claims, wherein the plasterboard has a thickness in
the rangeof from10 to25mmandpreferably 12 to20
mm.

7. Plasterboard according to any one of the preceding
claims, wherein the plasterboard has a paper or
cardboard coating onat least onemajor face thereof,
preferably on both major faces thereof.

8. Plasterboardaccording to claim7,wherein thepaper
or cardboard coating has a fire retardant integrated
therein, preferablywherein a fire retardant is impreg-
nated into the paper or cardboard coating.

9. Drywall construction comprising a wooden or metal
truss and a plurality of plasterboards according to
any one of claims 1 to 8, which arranged on the truss
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in an overlappingmanner, so at the overlap a step of
a first plasterboard is arrangedat theproximal sideof
the truss and is coveredby at least 80%bya step of a
second plasterboard on the distal side of the truss.

10. Drywall construction according to claim 9, wherein a
plurality of plasterboards is arranged on the truss in
an overlapping manner, so at the overlap a step of a
first plasterboard is arranged at the proximal side of
the truss and is covered by at least 90% and pre-
ferably at least 95% by a step of a second plaster-
board on the distal side of the truss.

11. Drywall construction according to claim 9 or 10,
wherein theplasterboards are connected to the truss
and/or to one another by means of an adhesive,
preferably wherein the connection to the truss and
between the plasterboards is by means of the same
adhesive.

12. Drywall constructionaccording toanyoneof claims9
to 11, wherein the dry wall has layers of plaster-
boards on both main faces of the truss, preferably
a single layer of plasterboards on both main faces.

13. Process for the production of a dry wall construction
according to any one of 9 to 12, which comprises the
following steps:

- Providing a wooden or metal truss;
- Attaching a first plasterboard according to any
one of claims 1 to 8 to the truss;
- Attaching subsequent plasterboard according
to any one of claims 1 to 8 to the truss in a
manner, that the respective steps of the plaster-
boards overlap each other in a closed fit of the
steps.

14. Process according to claim 13, wherein the attach-
ment of the plasterboards to the truss and/or the
attachment of the plasterboards to one another via
the stepped edges is provided by an adhesive and
preferably by the same adhesive.

15. Use a stepped single lap joint in a plasterboard for
improving the fire resistance of a drywall construc-
tion, wherein the plasterboards are arranged with
respective overlapping lap joint steps to form a con-
tinuous surfaceof thedrywall at the transitionsof one
plasterboard to a subsequent plasterboard.
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