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(54) FIRE‑RESISTANT SUPPORTING STRUCTURE FOR A SELF‑SUPPORTING CEILING IN
DRYWALL CONSTRUCTION

(57) The invention pertains to a fire-resistant sup-
porting structure for a self-supporting ceiling (2) in drywall
construction, wherein the supporting structure (1) has
wall-running beams (3) and free beams (4), wherein the
free beams (4) are held at their ends by the wall-running
beams (3) and thewall-running beams (3) are connected
to a building wall (5), wherein the free beams (4) are
formed from two C-profiles (7) or U-profiles (7) with their

bottom walls (6) placed against each other and open on
opposite sides (7), characterized in that at least one
intermediate layer (8) made of a fleece-laminated gyp-
sumboard (9), in particular further the basewalls (6), and
a freeupper side (10) of theC-profiles (7) or theU-profiles
(7) is covered with at least one of the cover layers (11)
made of the fleece-laminated gypsum board (9).
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Description

[0001] The invention relates to a fire-resistant support-
ing structure for a self-supporting ceiling in drywall con-
struction according to the general concept of claim 1.
[0002] Fire-resistant supporting structures, in particu-
lar self-supporting suspended ceiling constructions fea-
turing such a fire-resistant supporting structure, are
known. These known supporting structures are usually
formed from wall-running beams and free beams. The
wall-running beams support the ends of the free beams.
A two-layer plankingmade of gypsum boards is provided
on the underside of the supporting structure. This plank-
ing forms the ceiling surface of the self-supporting ceiling
construction. In the event of increased fire protection
requirements in the event of flames from above, it is
common practice to provide the self-supporting beams
with a box-like enclosure, which is also formed from two
layers of gypsum building boards. This type of construc-
tion for the supporting structure or the self-supporting
suspended ceiling construction has proven itself from a
fire protection point of view, but is relatively complex to
implement, as the multi-layer, box-like enclosures in
particular are costly to manufacture.
[0003] A further fire resistant supporting structure is
known from DE 201 19 526 U1. The achievable fire‑
resistance class is F‑30, which does not meet enhanced
requirements of fire resistance.
[0004] The objective of the invention is therefore to
provide a fire-resistant supporting structure for a self-
supporting ceiling and a self-supporting ceiling which is
classified at least in fire resistance class F‑90-A in ac-
cordance with DIN 4102‑2:1977‑09 with one-sided fire
exposure from above (i.e., in a intermediate ceiling area
between the self-supporting ceiling and a shell ceiling) or
from below (underside of the lower ceiling) and requires
lessmanufacturing effort compared to theprior art aswell
as lessmaterial in the formof gypsumboards. In addition,
the weight per unit area of the fire-resistant supporting
structure and the self-supporting ceiling should be re-
duced compared to the state of the art.
[0005] These tasks are solved by a fire-resistant sup-
porting structure for a self-supporting ceiling, in dry con-
struction, which achieves at least a classification in fire
resistance class F‑90-A according to DIN 4102‑2:
1977‑09, wherein the supporting structure has wall-run-
ning beams and free beams, the free beams are held at
their ends by the wall-running beams, and the wall-run-
ning beams are connected to a building wall, wherein the
free beams are formed from two C-profiles or U-profiles
with their bottom walls placed against each other and
open on opposite sides. According to the invention at
least one intermediate layer of a fleece-laminated gyp-
sum board, in particular arranged in contact with the
bottom walls, is arranged between the bottom walls of
the C-profiles or U-profiles set against each other, and a
free upper side of the C-profiles or U-profiles is covered
with at least one of the cover layers of a fleece-laminated

gypsum board.
[0006] With such a fire-resistant supporting structure
according to the invention, it is possible to achieve the
required classification in fire resistance classF‑90-A for a
self-supporting ceiling with these supporting structures
with significantly lower manufacturing costs for the sup-
porting structure and the self-supporting ceiling com-
pared to the prior art. This eliminates the need for the
complete encasement of opposing U-profiles or C-pro-
files with strips of gypsum boards, as was previously
necessary in the prior art. On the one hand, the inter-
mediate layer, which is an essential component of the fire
protection effect, can bepre-assembled togetherwith the
bottomwalls of theC-profiles orU-profiles set against the
intermediate layer, and such a pre-assembled free beam
can be inserted as a whole into the wall-running beams.
On the other hand, on the construction site where the
supporting structure is connected to a building, only the
top layer needs tobeplacedon the freebeamsandon the
wall-running beamsand, if necessary, the interior spaces
of the C-profiles and/or U-profiles need to be filled with
mineral wool.
[0007] If necessary, it may even be possible to pre-
assemble the freebeams from theU-profilesorC-profiles
placedagainst eachotherwith the intermediate layer and
the cover layer, and to insert such a pre-assembled unit
on the construction site into the wall-running beams
attached to the building walls and then apply the cover
layers to the wall-running beams.
[0008] The measures described above mean that in-
stallation is considerably simplified and the preparation
work required to provide adequate fire protection is re-
duced.
[0009] Surprisingly, it was found in the course of the
invention that it is possible to dispense with encasing the
beams, both the free beamsand thewall-running beams,
if fleece-laminated gypsum building boards are used
instead of conventional gypsum boards, such as plaster-
board. Such fleece-laminated gypsum boards do not
have a paper layer; the fleece with which the gypsum
core of the gypsumboards is laminated is applied directly
to the gypsum core.
[0010] It is expedient for the width of the top layer to be
such that the top layer protrudes slightly beyond the free
upper side of the C-profiles and/or U-profiles of the free
beam, in particular by at least the height of the legs of the
C-legs or U-legs of the C-profiles or U-profiles.
[0011] Such lateral protrusion contributes to improving
the fire protection properties. In addition, such a lateral
protrusion of the fleece-laminated gypsum building
boards provides good support for a filling of theC-profiles
or U-profiles that also protrudes laterally with mineral
wool suitable for fire protection, which, for example,
has a melting point greater than 1000 °C in accordance
with DIN 4102‑17:2017‑12.
[0012] It is preferable that the fleece-laminated gyp-
sum board has a gypsum core and at least one fleece
layermade of glass fiber fleece on at least large surfaces
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of the gypsum core.
[0013] Such glass fiber fleece-laminated gypsum
boards have proven themselves in meeting the require-
ments for classification in fire resistance class F‑90-A.
[0014] Preferably, the glass fiber fleece layer has a
weight per unit area of at least 70 g/m2, preferably
80‑120 g/m2.
[0015] It is advantageous for theglass fiber fleece tobe
a mineral-coated glass fiber fleece with a weight per unit
areaof 280g/m2 to450g/m2, inparticular 300g/m2 to420
g/m2. The uncoated glass fiber fleece used to form the
mineral-coated glass fiber fleece has a weight per unit
area of preferably 80‑120 g/m2, e.g., 85 g/m2.
[0016] It is advantageous for the interiors of the C-
profiles or U-profiles to be at least partially filled with
mineral wool.
[0017] Such mineral wool preferably has a melting
point greater than 1000 °C in accordance with DIN
4102‑17:2017‑12, with a bulk density of approximately
50 kg/m3.
[0018] In a further embodiment, at least one spacer
layer made of a fleece-laminated gypsum board is ar-
ranged between a bottomwall of the wall-running beams
and the shell wall.
[0019] In order to achieve the fireprotectionobjectives,
in particular toachieve the requiredfireprotection class, it
is advisable not to connect the wall-running beams di-
rectly to the shell wall, but to provide a spacer layermade
of a fleece-laminated gypsum board between the bottom
wall of the wall-running beams and the building wall.
[0020] It has proven sufficient to use standard drywall
UW profiles for the wall-mounted beams.
[0021] Tomake thewall-mountedbeamsfire-resistant,
it is advisable to cover the exposed upper side of the
drywall UW profile of the wall-mounted beams with at
least one covering layer of a fleece-laminated gypsum
board.
[0022] It is advisable to fill the space between two
exposed beams at least partially with mineral wool.
[0023] Fleece-backedgypsumboardswith a thickness
of 10mmto20mm, in particular a thicknessof 12.5mm,a
thicknessof 15mm,ora thicknessof 20mm,haveproven
to be suitable thicknesses for the gypsum boards.
[0024] It is advantageous for the cover layers to be
screwed or clamped to the U-profiles or C-profiles of the
free beams or to the U-profile of the wall-running beam.
[0025] These are standard drywall connection techni-
ques that meet the requirements of the fire resistance
class to be achieved.
[0026] It is advantageous for the C-profiles or U-pro-
files with the floor walls placed against each other to be
screwed together, penetrating the intermediate layer.
[0027] It is advantageous for the intermediate layer
between the C-profiles and/or the U-profiles, as well as
the spacer layer, to be flushwith or slightly recessed from
the free upper side and the free lower side of the C-
profiles or the U-profiles.
[0028] Thisensures that theupper cover layersand the

lower planking lie flat.
[0029] Based on the fire-resistant supporting struc-
tures according to the invention, a fire-resistant self-
supporting ceiling can be advantageously formed if, to
form a fire-resistant self-supporting ceiling, an underside
of the supporting structure is at least double planked
using fleece-laminated gypsum boards.
[0030] The invention is explained in more detail below
with reference to the drawings. These show:

Figure 1: an isometric view of the upper side of a self-
supporting ceiling in dry construction with a fire-
resistant supporting structure according to the in-
vention;
Figure 2: a cross-sectional view of a cross-section
through the self-supporting ceiling along line A-A
from Figure 1 in the case of attachment to a solid
building wall;
Figure 3: a cross-sectional view of a fleece-lami-
nated gypsum board used in the invention.

[0031] Afire-resistant supporting structure 1 according
to the invention for a self-supporting ceiling 2 (see Fig-
ures 1, 2), which has at least a fire resistance rating of
F‑90-A in accordancewithDIN4102‑2:1977‑09withone-
sided fire exposure from above (i.e., in an intermediate
ceiling area between the self-supporting ceiling and a
shell ceiling) or from below (underside of the lower ceil-
ing).
[0032] The wall-running beams 3 are designed as U-
profiles andare attached toabuildingwall 5with a bottom
wall 6 of the U-profile. The building wall 5 can be a load-
bearing buildingwall, for example in solid construction, or
a non-load-bearing building wall, for example in drywall
construction.
[0033] The free beams 4 are each formed from two C-
profiles 7 or two U-profiles 7, which are fastened to each
other along their length with their bottom walls 6 facing
each other, for example by means of screws. An inter-
mediate layer 8 is provided between the bottomwalls 6 of
two adjacent C-profiles 7/U-profiles 7, which is formed
from a fleece-laminated gypsum board 9. The intermedi-
ate layer 8preferably extendsover theentire lengthof the
free beam4 in onepiece or assembled frompartswithout
joints.
[0034] The two C-profiles/U-profiles 7 thus form the
free beam 4 together with the intermediate layer 8 ar-
rangedbetween them.Acover layer11 isarrangedon the
free upper side 10 of C-legs/U-legs 12, which extends
over the entire length of the free beam 4, either in one
piece or joined together from parts without joints, except
for the end areas of the free beams 4.
[0035] The cover layers 11 are made of fleece-lami-
nated gypsum boards 9 and are screwed in the usual
manner to the C-legs/U-legs 12 of the C-profiles/U-pro-
files 7 using drywall screwsor clamped using appropriate
clamps.
[0036] The free beams 4 are inserted into the wall-
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running beams 3 with their end areas spaced parallel to
each other and thus act in conjunction with the building
wall 5 to transfer loads via the wall-running beams 3.
[0037] The wall-running beams 3 are connected to the
building wall 5 in a load-bearing manner. The wall-run-
ning beams 3 are designed, for example, as commer-
cially available UW-drywall-profiles. A spacer layer 17 is
placed against a bottom wall 6 of the wall-running beam
3, which in turn is placed against the building wall 5.
[0038] The spacer layer 17 is made of a fleece-lami-
nated, in particular a glassfiber fleece-laminatedgypsum
board, either in one piece or assembled from parts with-
out joints.
[0039] A cover layer 11 is placed on a free upper side
10 of the wall-running beam 3, analogous to the free
beams 4, which protrudes slightly beyond the U-legs
12 of the wall-running beam towards the interior of the
room. Towards the building wall 5, the cover layer 11
protrudes beyond the wall-running beam 3 in such a way
that the spacer layer 17or its vertically upward-facingend
face is covered by the cover layer 11. The cover layer 11
of thewall-running beams3 is also formed in one piece or
without joints from parts of a fleece-laminated gypsum
board 9, in particular from a glass fiber fleece-laminated
gypsum board.
[0040] A surrounding frame made of wall-running
beams 3 and a plurality of spaced-apart free beams 4
running parallel to each other, which are seated in the
wall-running beams 3 with their end regions in a load-
transferring manner, form the fire-resistant supporting
structure 1, which can be further developed into a fire-
resistant self-supporting ceiling 2 by means of a bottom
planking 16 (as described below) to form a fire-resistant
self-supporting ceiling 2.
[0041] In the interior spaces 13 of the wall-running
beams 3 and in the interior spaces 13 of the free beams
4,whichare formed, for example, byU-profiles/C-profiles
7 open on one side, an insulating material, for example
fireproof mineral wool, is preferably used. A suitable
mineral wool has, for example, a melting point of more
than 1000 °C in accordance with DIN 4102‑17:2017‑12
and has a bulk density of approx. 50 kg/m3.
[0042] Compartments 18 are formed between two ad-
jacent free beams 4, which are filled with a suitable, in
particular a suitable fireproof mineral wool 14 if neces-
sary.
[0043] The mineral wool 14, which is arranged in the
interior spaces 13 of the U-profiles/C-profiles 7, may
differ in particular with regard to its bulk density from
the mineral wool 14 which may be arranged in the com-
partments 18 between two adjacent free beams 4.
[0044] To form a fire-resistant, self-supporting ceiling 2
according to the invention, the aforementioned support-
ing structure 1 according to the invention is planked on its
underside with fleece-laminated gypsum boards 9, in
particular with glass fiber fleece-laminated gypsum
boards 9. A double-layer planking 16 is appropriate.
[0045] Figure 3 shows a cross-section through a

fleece-laminated gypsum board 9 as used in this inven-
tion.Thefleece-laminatedgypsumboard9hasagypsum
core 30 which is provided with a visible fleece layer 31
and a rear fleece layer 32 on at least both large surfaces
of the gypsum core 30. The fleece layers 31, 32 are
connected directly to the gypsum core 30 without any
additional intermediate layers. The fleece-laminated
gypsum boards 9 are in any case free of a paper/card-
board layer.
[0046] In apreferredmanner, the visible fleece layer 31
is guided around the longitudinal edges 33 of the gypsum
core 30 and connected to the rear fleece layer 32 in an
overlapping manner, in particular by being glued.
[0047] The fleece layers 31, 32 can be made of the
samefleecematerial and are formed, for example, froma
mineral-coated glass fiber fleece. Preferably, mineral-
coated glass fiber fleeces of different grammages are
provided on the visible side and the reverse side. A
mineral-coated glass fiber fleece with a weight per unit
area of 320 g/m2 to 420 g/m2 is preferred for the visible
fleece layer 31, anda lighter,more cost-effectivemineral-
coatedglass fiber fleecewith aweight per unit areaof 300
g/m2 to 400 g/m2 is preferred for the rear fleece layer 32.
[0048] The gypsum core 30 may be fiber reinforced.
[0049] The fleece layers 31, 32 cover the large sur-
faces of the gypsum core 30 in any case, but may also
additionally cover the longitudinal edges 33 of the gyp-
sum core 30. In the event of longitudinal trimming of the
fleece-laminated gypsum boards 9 on site, for example
during the production of the strip-shaped intermediate
layers 8, cover layers 11, and spacer layers 17, free, non-
fleece-laminated longitudinal edges 33 may be created.

List of reference numbers

[0050]

1 Fire-resistant supporting structure
2 Self-supporting ceiling
3 Wall-running beam
4 Free beam
5 Building wall
6 bottom walls
7 C-profiles/U-profiles
8 Intermediate layer
9 Fleece-laminated gypsum board
10 Free upper side
11 Cover layer
12 C-legs/U-legs
13 Interior spaces
14 Mineral wool
15 Underside
16 Planking
17 Spacer layer
18 Compartments

30 Gypsum core
31, 32 Fleece layer
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33 Longitudinal edge

Claims

1. Fire-resistant supporting structure for a self-support-
ing ceiling (2) in drywall construction, wherein the
supporting structure (1) has wall-running beams (3)
and free beams (4), wherein the free beams (4) are
held at their ends by the wall-running beams (3) and
the wall-running beams (3) are connected to a build-
ing wall (5), wherein the free beams (4) are formed
from two C-profiles (7) or U-profiles (7) with their
bottomwalls (6) placed against each other and open
on opposite sides (7), characterized in that at least
one intermediate layer (8) made of a fleece-lami-
nated gypsum board (9), in particular further the
base walls (6), and a free upper side (10) of the C-
profiles (7) or the U-profiles (7) is covered with at
least one of the cover layers (11) made of the fleece-
laminated gypsum board (9).

2. Fire-resistant supporting structure according to
claim 1, characterized in that the width of the top
layer (11) is dimensioned such that the top layer (11)
covers the free upper side (10) of the C-profiles (7)
and/or the U-profiles (7) of the free beams (4) later-
ally by a certain amount, in particular at least by the
height of the legs of the C-legs (12) or U-legs (12) of
the C-profiles (7) or the U-profiles (7).

3. Fire-resistant supporting structure according to
claim 1 or 2, characterized in that the fleece-lami-
nated gypsumboard (9) has a gypsum core (30) and
at least one fleece layer (31) made of glass fiber
fleece on at least large surfaces of the gypsum core
(30).

4. Fire-resistant supporting structure according to
claim 3, characterized in that the fleece layer
(31) made of glass fiber fleece has a weight per unit
area of at least 70 g/m2, preferably 80‑120 g/m2.

5. Fire-resistant supporting structure according to
claim 3 or 4, characterized in that the glass fiber
fleece is a mineral-coated glass fiber fleece with a
weight per unit area of 280 g/m2 to 450 g/m2, in
particular of 300 g/m2 to 420 g/m2.

6. Fire-resistant supporting structure according to one
of the preceding claims, characterized in that the
interior spaces (13) of the C-profiles (7) or the U-
profiles (7) are at least partially filled with mineral
wool (14).

7. Fire-resistant supporting structure according to one
of the preceding claims, characterized in that a
planking (16) made of gypsum boards, in particular
gypsumboards laminatedwith fleece (9), is provided

ononeof the free lower sides (15)of theC-profiles (7)
and/or theU-profiles (7) opposite theupper side (10).

8. Fire-resistant supporting structure according to one
of the preceding claims, characterized in that at
least one spacer layer (17) made of a fleece-lami-
nated gypsum board (9) is arranged between a
bottom wall (6) of the wall-running beams (3) and
the building wall (5).

9. Fire-resistant supporting structure according to one
of the preceding claims, characterized in that the
wall-runningbeams (3) aredesignedasdrywall-UW-
profiles.

10. Fire-resistant supporting structure according to one
of the preceding claims, characterized in that a free
upper side (10) of the drywall-UW-profile of the wall-
running beams (3) is covered with at least one cover
layer (11) made of a fleece-laminated gypsum board
(9).

11. Fire-resistant supporting structure according to one
of the preceding claims, characterized in that com-
partments (18) between two free beams (4) are at
least partially filled with mineral wool (14).

12. Fire-resistant supporting structure according to one
of the preceding claims, characterized in that the
fleece-laminated gypsum boards (9) have a thick-
ness of 10 mm to 20 mm, in particular a thickness of
12.5 mm, a thickness of 15 mm or a thickness of 20
mm.

13. Fire-resistant supporting structure according to one
of the preceding claims, characterized in that the
cover layers (11) are screwed or clamped to the U-
profiles (7) orC-profiles (7) of the free beams (4) or to
the U-profile (7) of the wall-running beam (3).

14. Fire-resistant supporting structure according to one
of the preceding claims, characterized in that the
intermediate layer (8) between the C-profiles (7)
and/or the U-profiles (7) as well as the spacer layer
(17) is flush with or slightly recessed from the free
upper side (10) and the free lower side (15) of the C-
profiles (7) or the U-profiles (7).

15. Fire-resistant supporting structure according to one
of the preceding claims, characterized in that, in
order to form a fire-resistant self-supporting ceiling
(2), an underside of the supporting structure (1) is at
least double-planked using fleece-laminated gyp-
sum boards (9).
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