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(54) A spacial structure and a method to build such a structure

(57) The invention relates to a spatial structure built
up of a support body to be placed on a support surface;
a reinforcing layer to be arranged over the support body;
and a curable substance to be poured over the reinforcing
layer.

The invention also relates to a method for construct-
ing a spatial structure, comprising the steps of: �

i) placing an inflatable support body on a support surface;�
ii) arranging a reinforcing layer over the inflatable support
body;�
iii) inflating the inflatable support body with a medium
under pressure;�
iv) pouring a curable substance on top of the reinforcing
layer.
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Description

�[0001] The invention relates to a spatial structure built
up of a support body to be placed on a support surface;
a reinforcing layer to be arranged over the support body;
and a curable substance to be poured over the reinforcing
layer.
�[0002] The invention also relates to a method for con-
structing a spatial structure, comprising the steps of: �

i) placing an inflatable support body on a support
surface;
ii) arranging a reinforcing layer over the inflatable
support body;
iii) inflating the inflatable support body with a medium
under pressure;
iv) pouring a curable substance on top of the rein-
forcing layer.

�[0003] Such a spatial structure is generally known. It
is frequently used in the construction industry for con-
structing structures having a convex (synclastic) or a cy-
lindrical shape. When a reinforcing layer (or reinforcing
net) arranged over an inflatable construction is used,
however, only shapes comprising a circle or a segment
of a circle can be realised. Accordingly, only a limited
number of shapes can be realised with the current, known
structures, and consequently it is the object of the inven-
tion to provide a more versatile spatial structure which
makes it possible to realise other shapes as well.
�[0004] According to the invention, the spatial structure
is characterised in that the support body is made up of
several support elements, and in that the reinforcing layer
comprises a net structure, which has been pre-�tensioned
to a specific surface contour, with the inflatable support
elements giving the reinforcing layer its shape.
�[0005] In a functional embodiment, at least one support
element is furthermore configured as a membrane that
can be inflated with a medium.
�[0006] The combination of inflatable support elements
(or forms) with a pre-�tensioned reinforcing layer config-
ured as a net structure arranged thereover makes it pos-
sible to realise various types of shapes. Thus it is possible
to realise not only synclastic (convex) or cylindrical
shapes, but also anticlastic or concave shapes.
�[0007] More specifically, the spatial structure is char-
acterised in that the pre-�tensioned surface contour com-
prises at least the minimum surface area between one
or several surface points and/or one or several surface
lines.
�[0008] More specifically, it is simpler to configure the
reinforcing layer as a net having little flexural strength.
In that case the mesh is given its shape by being ten-
sioned. The shape of the net will in that case form the
minimum surface area between a number of given ele-
ments. The shape of the mesh in tensioned condition is
different from said minimum surface shape on account of

- the dimensions and the direction of the meshes of
the net,

- the net’s own weight,
- the creation, whether or not locally, of extra tension

in the net,
- the shape of the mesh in the starting position thereof.

�[0009] Said pre-�tensioned surface contour may fur-
thermore be influenced in that according to the invention
one or more lines of tension are created over the pre-
tensioned surface contour. According to another embod-
iment, said at least one line of tension can create a de-
formation in the reinforcing layer towards or away from
the inflatable form, so that this also makes it possible to
design the spatial structure to comprise various concave
or convex shapes.
�[0010] In a more functional embodiment, the reinforc-
ing layer may be provided with one or more tensionable
cables, which may or may not be incorporated in the re-
inforcing layer, whilst in another embodiment, with which
various concave or convex shapes can be realised, the
reinforcing layer is tensionably attached to the support
surface.
�[0011] It is furthermore possible to effect a deformation
in the opposite direction by the provision of a bar, a sur-
face, a beam, an arch or a volume that presses the re-
inforcing layer outwards.
�[0012] In another functional embodiment, the curable
substance is a grout, for example concrete, but the cur-
able substance may also be a synthetic material, for ex-
ample a polymer resin.
�[0013] In another functional embodiment, the curable
substance is ice.
�[0014] The invention also relates to a method for con-
structing a spatial structure, which method is according
to the invention characterised by the further step of form-
ing a surface contour counteracting the shape of the in-
flated support body in the reinforcing layer configured as
a net structure prior to the execution of step iii).
�[0015] The invention will now be explained in more de-
tail with reference to the drawing, in which:�

Figures 1-7 schematically show a few embodiments
of a spatial structure according to the invention. For
a better understanding of the invention, like parts will
be indicated by identical numerals in the description
of the figures below.

�[0016] In figure 1, numeral 10 indicates a spatial struc-
ture according to a first embodiment, which is built up of
a reinforcing layer 11 to be arranged over an inflatable
form 12 that can be placed on a support surface 1.
�[0017] According to the invention, the inflatable sup-
port body 12 is made up of several, three in this embod-
iment, inflatable support elements 12a-�12c. The inflata-
ble support elements 12a-�12c may have identical dimen-
sions but also mutually different dimensions in order to
thus realise random, irregular shapes of the spatial struc-
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ture. According to the invention, the reinforcing layer 11,
which is provided with a net structure, is tensioned over
the inflatable support body 12 and fastened down near
the ends or edges 11a-�11c. In this way it is possible to
realise not only a convex (synclastic) shape at the loca-
tion where the reinforcing layer 11 is arranged over the
inflatable support elements 12a and 12c, but also a con-
cave (anticlastic) shape, as is indicated at 11 b in figure 1.
�[0018] By subsequently applying a curable substance,
such as a grout, a polymer resin or ice, to the pre-�ten-
sioned net structure 11, a self-�supporting spatial struc-
ture can be realised, after which the various inflatable
support elements 12a-�12c can be deflated and be re-
moved from the spatial structure.
�[0019] A different shape of a spatial structure is shown
in figure 2, in which the inflatable support body 12 is made
up of four inflatable support elements 12a-�12d, so that a
more complex spatial structure can be realised by fas-
tening down the tensioned reinforcing layer 11 at the edg-
es 11a-�11c. Also in this embodiment the spatial structure
comprises a number of convex (synclastic) portions as
well as a few concave (anticlastic) portions 11 b.
�[0020] A similar embodiment comprising four inflatable
support elements 12a-�12d is disclosed in figure 3.
�[0021] Figure 4 discloses yet another, more symmetric
spatial structure made up of three inflatable support el-
ements 12a- �12c to obtain a convex shape alternated with
a concave (anticlastic) shape 11 b-�11 b’.
�[0022] It will be understood that the construction ac-
cording to the invention makes it possible to realise more
functional and more complex spatial structures.
�[0023] Thus, figures 5 and 6 show embodiments in
which the reinforcing layer in the form of a net structure
is deformed in outward direction by a pillar 20 (figure 5)
or a post 20 (figure 6).
�[0024] Although the shape of the spatial structure of
the illustrated embodiments is realised by the shapes of
the support elements on the one hand and by fastening
down the tensioned reinforcing layer at the edges 11 a-
11 b on the other hand, it is also possible to influence the
shapes by creating lines of tension in the reinforcing layer
11, for example by providing the reinforcing layer with
cables 20, which are tensioned somehow or other, for
example pulled upwards or downwards, as is shown in
figure 7.

Claims

1. A spatial structure built up of:�

a support body to be placed on a support sur-
face;
a reinforcing layer to be arranged over the sup-
port body; and
a curable substance to be poured over the rein-
forcing layer,

characterised in that the support body is made up
of several support elements, and in that the rein-
forcing layer comprises a net structure, which has
been pre- �tensioned to a specific surface contour,
with the inflatable support elements giving the rein-
forcing layer its shape.

2. A spatial structure according to claim 1, character-
ised in that at least one support element is further-
more configured as a membrane that can be inflated
with a medium.

3. A spatial structure according to claim 1 or 2, char-
acterised in that the pre-�tensioned surface contour
comprises at least the minimum surface area be-
tween one or several surface points and/or one or
several surface lines.

4. A spatial structure according to any one or more of
the preceding claims, characterised in that the pre-
tensioned surface contour of the reinforcing layer is
different from the surface contour of said minimum
surface area as a result of its own weight, an uneven
distribution of the tensions in the reinforcing layer or
of external forces exerted on the reinforcing layer
and the dimensions and the direction of the meshes
of the net and the form of the net.

5. A spatial structure according to any one or more of
the preceding claims, characterised in that there
are one or more lines of tension in the pre-�tensioned
surface contour.

6. A spatial structure according to claim 5, character-
ised in that said at least one line of tension creates
a deformation in the reinforcing layer towards or
away from the support elements.

7. A spatial structure according to claim 5, character-
ised in that the reinforcing layer is provided with one
or more tensionable cables incorporated in the rein-
forcing layer.

8. A spatial structure according to any one or more of
the preceding claims, characterised in that the re-
inforcing layer is tensionably attached to the support
surface.

9. A spatial structure according to any one or more of
the claims 1-8, characterised in that the curable
substance is a grout, for example concrete.

10. A spatial structure according to any one or more of
the claims 1-8, characterised in that the curable
substance is a synthetic material, for example a pol-
ymer resin.

11. A spatial structure according to any one or more of
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the claims 1-8, characterised in that the curable
substance is ice.

12. A method for constructing a spatial structure, com-
prising the steps of:�

i) placing an inflatable support body on a support
surface;
ii) arranging a reinforcing layer over the inflata-
ble support body;
iii) inflating the inflatable support body with a me-
dium under pressure;
iv) pouring a curable substance on top of the
reinforcing layer, and
v) forming a surface contour counteracting the
shape of the inflated support body in the rein-
forcing layer configured as a net structure prior
to the execution of step iii).
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