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(54) BUILDING STRUCTURAL ELEMENT ‑ THERMAL BREAK

(57) The invention relates to a building structural
element (1), particularly for thermally insulating the
thresholds of doors and/or gates of warehouses, indus-
trial halls, and other such buildings.

The building structural element according to the in-
vention is characterised by comprising two mutually par-
allel lower rails (8) and upper rails (7), a screw spindle (4)
that is located in a shifted position and is affixed to the
lower rails (8) and to the upper rails (7), side plates (2, 3)
that are parallel to the lower (8) and upper rails (7), are
provided with bores corresponding to the positions of the
screw spindles (4), and are affixed to the screw spindles
(4), insulation material (10) adapted to fill the space
between the lower (8) and upper rails (7) and the side
plates (2, 3), and sealing material (11) adapted for lat-
erally sealing the space between the lower (8) and upper
rails (7) and the side plates (2, 3), and an air pocket (9)
located between the lower (8) and upper rails (7).

EP
4
48
8
46
2
A
1

Processed by Luminess, 75001 PARIS (FR)



2

1 EP 4 488 462 A1 2

Description

[0001] The invention relates to a building structural
element, particularly for thermally insulating the thresh-
olds of doors and/or gates of warehouses, industrial
halls, and other such buildings.
[0002] The rules for constructing buildings and the
energy characteristics of new buildings are stipulated
in construction regulations. The regulations also lay
down the required thermal insulation - heat transmission
- characteristics of buildings and separate building units
and establish the energy characteristics of newly con-
structed buildings.
[0003] Thermal insulation and the removal or minimi-
sation of thermal bridges - heat-conducting surfaces -
form integral parts of these parameters. The thermal
insulation parameters of various components of the
building structure - flooring, walls, ceiling, doors, and
windows - are stipulated separately in the regulations.
[0004] The prior art contains various technical solu-
tions for providing thermal insulation. Such amethod can
be learned from thepatent descriptionP1900079,where-
in a permanent foamwork is applied as a wall base foam-
work.
[0005] The patent description P1700513 discloses a
building structural element for breaking a thermal bridge,
the element being disposed above the wall base of a
concrete footing andbeing providedwith a framepartially
bounding an inside space and with insulation material
disposed in the inside space.
[0006] According to a widely applied solution, the ex-
ternal limiting structureofbuildings isprovidedwithactive
thermal insulation. Such a technical solution disclosed in
the patent specification P1100611.
[0007] Active thermal insulation is implemented by
means of pipe coils built into thewall. A technical solution
applying pipe coils is also disclosed in the document HU
227029.
[0008] The known technical solutions are, however,
incapable of providing thermal insulation to threshold
sections of building gates.
[0009] In the case of the thresholds installed at gates
and entrances to industrial halls, thermal losses are
significant due to thermal bridges. The requirements
for threshold elements are the following:

- providing thermal insulation between the high load-
capacity concrete floor of industrial halls and the
environment

- high load capacity, because a rolling load of as high
as25 (metric) tons per daymust be consideredat the
entrances to industrial halls

- low weight
- durability, i.e., resistance to temperature changes,

moisture, and wear
- easy cleaning

[0010] The objective of the invention is to provide such

a building structural element that fulfils the above-men-
tioned requirements and can be easily installed either in
newly built or in existing buildings.
[0011] The invention isbasedon the recognition that by
providing a sandwich structure comprising a sealed inter-
nal air gap the requirements for the threshold element
can be fulfilled.
[0012] The objective according to the invention is
achieved by providing such a building structural element
that is adapted for providing thermal insulation of the
thresholds particularly of doors and/or gates of ware-
houses, industrial halls and other similar buildings, and
that is characterised by comprising two mutually parallel
lower rails and upper rails, a screw spindle that is located
in a shifted position and is affixed to the lower rails and to
the upper rails, side plates that are parallel to the lower
and upper rails, are providedwith bores corresponding to
the positions of the screw spindles, and are affixed to the
screw spindles, insulation material adapted to fill the
space between the lower and upper rails and the side
plates, and sealing material adapted for laterally sealing
the space between the lower and upper rails and the side
plates, and an air pocket located between the lower and
upper rails.
[0013] In a preferred embodiment of the building struc-
tural element according to the invention the space be-
tween the lower and upper rails and the side plates is
defined by the screw head of the screw spindle fixed to
the lower and upper rails.
[0014] Another preferred embodiment of the building
structural element comprises reinforcement members
fixed to the nut on the outside of the side plates, the
reinforcement members being U-shaped members.
[0015] In all preferred embodiments of the building
structural element according to the invention the insula-
tion material of the building structural element is prefer-
ably a flexible, glass-fibre reinforced composite mat ma-
terial, and the building structural element comprises UV-
resistant sealing-insulation material.
[0016] A preferred embodiment of the building struc-
tural element - thermal break - according to the invention
is describedwith the help of the accompanying drawings,
where

Fig. 1 is a perspective view of the building structural
element according to the invention,
Fig. 2shows, in topplanview, thesection takenalong
the plane A-A of the building structural element
according to Fig. 1,
Fig. 3 illustrates by arrows the heat transfer of the
building structural element according to Fig. 2, and
Fig. 4 is an axonometric view of the building structur-
al element according to the invention provided with
reinforcements adapted for attachment.

[0017] The building structural element 1 - thermal
break - according to the invention is installed aligned
with the plane of doors or gates of larger warehouse
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rooms and industrial halls, between the internal and
external flooring sections.
[0018] Fig. 1 shows a perspective view of the building
structural element implemented as an air-cell sandwich
structure that is bounded by two side plates 2 and 3, and
is filled up from the top with UV-resistant sealing-insula-
tion material 11 disposed, respectively, between the side
plate 2 and the upper support rail 7, and the side plate 3
and the upper support rail 7. The space between the side
plate 2 and the side plate 3 is filled with the sealing-
insulation material 11 also from the bottom and from the
sides. A plurality of screw spindles 4 provided with nuts 5
are disposed on the side plates 2 and 3.
[0019] The configuration of the building structural ele-
ment according to the invention can be learned from Fig.
2 that is essentially a section takenalong section planeA-
A of Fig. 1.
[0020] Thebuilding structural element1 comprises two
vertical support rails - i.e., an upper support rail 7 and a
lower support rail 8 - with the screw heads 6 of a plurality
of screw spindles 4 being fixed to the upper support rail 7
and the lower support rail 8.
[0021] The side walls 2 and 3 of the building structural
element 1 are disposed parallel to the upper support rail 7
and to the lower support rail 8 such that the screw spindle
4 is passed through the bores formed in the side plates 2
and 3, and the side plates 2 and 3 are fixed to the upper
and lower support rails 7, 8 bymeans of a nut 5 located at
the freeendof thescrewspindle4. It is notedhere that the
locations of the screws securing the side plates 2 and 3
are shifted with respect to each other and thus heat
transfer between the side plates 2 and 3 is prevented
from occurring along a straight line. Thus, a gap having a
width corresponding to the width of a screw head 6 is
produced between the side walls 2, 3 and the upper and
lower support rails 7, 8, with insulation material 10 being
filled into the gap.
[0022] An air pocket 9 is located between the upper
support rail 7 and the lower support rail 8. The side plates
2 and 3 are bounded laterally by a resilient sealing
material 11.
[0023] It is to be noted that the building structural
element 1 according to the invention is fully surrounded
by the sealing-insulation material.
[0024] Thanks to its configuration, the building struc-
tural element 1 has good insulating capacity, and thereby
the formation of a continuous thermal bridge in the
threshold need not be a consideration.
[0025] Different heat transmission coefficients should
be considered for each portion of the building structural
element 1 according to the invention, which coefficients
can be obtained by the following formulas:

where

ai, inside heat transfer coefficient

αe: outside heat transfer coefficient
d: material thickness mm

λ: thermal resistance

[0026] Based on the heat transmission coefficients
calculated for surfaces I-VIII indicated in Fig. 3, the
resultant heat transmission coefficient of the building
structural component 1 according to the invention is

and

which is the function of thematerial of the applied support
rails 7 and 8 and of the side plates 2 and 3, along a length
of 3 metres
[0027] A U-shaped reinforcement is applied for instal-
ling the building structural element 1 described in relation
to Figs. 1 and 2 (see Fig. 4).
[0028] The U-shaped members of the reinforcement
12 are secured to the screw spindle of the building
structural element 1, and are configured in a manner
known per se.
[0029] The insulationmaterial of the building structural
element 1 is preferably a flexible, glass-fibre reinforced
composite mat material that is completely hydrophobic,
but has good moisture transmission capacity, and is not
prone to mould.
[0030] In the caseof thebuilding structural element 1, a
UV resistant resilient sealing material is applied that
prevents the corrosion of the building structural element
1 and the reduction of thermal insulation capacity due to
moisture.
[0031] Thebuilding structural element according to the
invention has the following advantages:

- good thermal insulation capacity
- it has low mass, is durable, has high load capacity,

can be cleaned easily
- it canbe installed in the floor of existingbuildingswith

minimal floor breaking.

LIST OF REFERENCE NUMERALS

[0032]
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1 thermal break
2 side plate
3 side plate
4 screw spindle
5 nut
6 screw head
7 upper support rail
8 lower support rail
9 air pocket
10 insulation material
11 sealing material
12 reinforcement

Claims

1. A building structural element (1) particularly for ther-
mally insulating the thresholds of doors and/or gates
ofwarehouses, industrial halls, and other such build-
ings, characterised by comprising two mutually
parallel lower rails (8) and upper rails (7), a screw
spindle (4) that is located in a shifted position and is
affixed to the lower rails (8) and to the upper rails (7),
side plates (2, 3) that are parallel to the lower (8) and
upper rails (7), are provided with bores correspond-
ing to the positions of the screw spindles (4), and are
affixed to the screw spindles (4), insulation material
(10) adapted to fill the space between the lower (8)
and upper rails (7) and the side plates (2, 3), and
sealingmaterial (11) adapted for laterally sealing the
space between the lower (8) and upper rails (7) and
the side plates (2, 3), and an air pocket (9) located
between the lower (8) and upper rails (7).

2. The building structural element (1) according to
claim 1, characterised in that the space between
the lower (8) and upper rails (7) and the side plates
(2, 3) is defined by the screw head (6) of the screw
spindle (4) fixed to the lower (8) and upper rails (7).

3. The building structural element (1) according to
claims 1 or 2, characterised in that it comprises
reinforcement members fixed to the nut (5) on the
outside of the side plates (2, 3).

4. The building structural element (1) according to
claim 3, characterised by comprising a U-shaped
reinforcement (12).

5. The building structural element (1) according to any
of claims 1‑4, characterised in that the insulation
material (10) is a flexible, glass-fibre reinforced com-
posite material.

6. The building structural element according to any of
claims 1‑5, characterised in that it comprises UV-
resistant sealing and insulation material (11).
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