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(54) A LOWER PART OF A BUILDING AND A METHOD OF ERECTING SUCH LOWER PART OF A

BUILDING

(57)  Herein is disclosed a lower part of a building (1)
comprising a base frame (6) made from steel beams (7),
a point foundation (2) comprising a plurality of load-bear-
ing points, a plurality of load-bearing distance piece (3)
arranged on a lower side of the base frame (6) for sup-
porting the base frame (6)on the plurality of load-bearing
points of the point foundation (2), wherein the distance
pieces (3) each are of a vertical extend of more than 50
millimetre downwards from the lower side of the base

frame (6), such as in the range of 50 to 200 millimetres,
the distance pieces (3) having an average thermal con-
ductivity over their vertical extend of less than 0.6 W/(m
K), such as less than 0.5 W/(m K), and wherein each
distance piece (3) is of a compression strength sufficient
to support a vertical load of at least 2 metric ton, such as
at least 5 metric ton. Further is disclosed a method of
erecting such lower part of a building.
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Description

[0001] The present invention relates to a lower part of
a building comprising a point foundation as well as a
method of erecting such lower part of a building.

BACKGROUND

[0002] It is well known in the art to erect buildings on
point foundations, such as screw piles and other types
of piles. In particular lighter buildings are provided with
a lower part of the building that comprises a wooden
frame supported on the point foundations. However, due
to the requirement of keeping such wooden frame dry
and protected from humidity from the ground underneath
the building, a ventilation space should be provided be-
tween the ground and the wooden frame, which adds to
the total height of the building from the ground level.
[0003] Itis an object of the presentinvention to provide
alower part of a building supported on a point foundation
which provides for a reduced height of the building from
the ground level as well as a method for erecting such
lower part of a building.

BRIEF DESCRIPTION OF THE INVENTION

[0004] By the presentinventionisprovided alower part
of a building supported on a point foundation, comprising
a frame made from steel beams, which frame is support-
ed on the point foundation. The frame of steel beams
may be situated directly on orjust above the ground since
the steel beams are not susceptible to rot and decay due
to moisture raising from the ground. In order to avoid a
thermal bridge from the point foundation to the frame
made from steel beams, which may cause heat losses
from the building as well as condensation of moisture
within the frame, thermally isolating distance pieces are
situated between the point foundations and the frame of
steel beams. Hereby, alower part of a building supported
on a point foundation is provided which allows for a re-
duced height of the building from the ground level.
[0005] The thermal bridge is not a problem when a
wooden frame is used, since the thermal conductivity of
wood is much lower than that of steel.

[0006] Thus,bythepresentinventionisprovided alow-
er part of a building comprising a base frame made from
steel beams, a point foundation comprising a plurality of
load-bearing points, a plurality of load-bearing distance
piece arranged on a lower side of the base frame for
supporting the base frame on the plurality ofload-bearing
points of the point foundation, wherein the distance piec-
es each are of a vertical extend of more than 50 millimetre
downwards from the lower side of the base frame, such
as in the range of 50 to 200 millimetres, the distance
pieces having an average thermal conductivity over their
vertical extend of less than 0.6 W/(m K), such as less
than 0.5 W/(m K), and wherein each distance piece is of
a compression strength sufficient to support a vertical
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load of at least 2 metric ton, such as at least 5 metric ton.
[0007] Itis furthermore preferred that the lower part of
the building comprises a layer of a thermally insulating
material provided below the base frame, wherein open-
ings are provided in the thermally insulating material for
accommodating the distance pieces, which extends
through at least a part of the layer of a thermally insulating
material. The layer of the thermally insulating material
extends vertically at least 50 millimetres, such as at least
100 millimetres.

[0008] In a further preferred embodiment, the layer of
thermally insulating material comprises two horizontal
sublayers of thermally insulating material and the lower
part of the building further comprises a membrane of a
radon protection barrier extending horizontally beneath
an upper sublayer of thermally insulating material and
above a lower sublayer of thermally insulating material,
wherein the distance pieces each comprises two hori-
zontal subpieces, of which the upper subpiece is of a
vertical extend corresponding to the vertical extend of
the upper sublayer of thermally insulating material, and
wherein the membrane of a radon protection barrier ex-
tends horizontally between the two subpieces of the dis-
tance pieces.

[0009] The distance piece being divided into two hor-
izontal subpieces provides for the positioning of the radon
protection barrier substantially completely across the
whole of the lower part of the building and protected be-
tween the two horizontal sublayers of thermally insulating
material.

[0010] The layer of thermally insulating material com-
prises preferably glass foam, either the lower subpiece
alone or both subpieces. Glass foam has a low thermal
conductivity and a high resistance to transmission of hu-
midity, and is suitable for acting as a vapour barrier to-
wards the ground.

[0011] The distance pieces are preferably made from
a polyethylene or a polyamide, such as a fibre-reinforced
polyamide, but other suitable materials, such as High-
Density Polyethylene or Poly Vinyl Chloride (PVC) could
also be used.

[0012] The point foundation comprises preferably a
plurality of screw piles extending into the ground, which
is a low-cost solution in installation of a point foundation.
[0013] The present invention also relates to a method
of erecting a lower part of a building, the method com-
prising the steps of driving a plurality of point foundation
elements into the ground, arranging a distance pieces
on top of each point foundation element, the distance
pieces being of a vertical extend of more than 50 milli-
metre, such as in the range of 50 to 200 millimetres, and
having an average thermal conductivity over their vertical
extend of less than 0.6 W/(m K), such as less than 0.5
W/(m-K), and wherein each distance piece is of a com-
pression strength sufficient to support a vertical load of
at least 2 metric ton, such as at least 5 metric ton, ar-
ranging a base frame made from steel beams on top of
the distance pieces so that the base frame is supported
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by the distance pieces, and securing the base frame to
at least some of the point foundation elements.

[0014] The method may further comprise the step of
providing a layer of a thermally insulating material below
the base frame, wherein openings are provided in the
thermally insulating material for accommodating the dis-
tance pieces, so that the distance pieces extends through
at least a part of the layer of a thermally insulating ma-
terial.

[0015] The layer of the thermally insulating material
may preferably extend vertically at least 50 millimetres,
such as at least 100 millimetres.

[0016] The method may further comprising the steps
of arranging a lower horizontal sublayer of the layer of
thermally insulating material on top of the head part of
the plurality of point foundation elements, arranging a
membrane of a radon protection barrier horizontally on
top of the lower horizontal sublayer of the layer of ther-
mally insulating material, and arranging an upper hori-
zontal sublayer of the layer of thermally insulating mate-
rial on top of the membrane of a radon protection barrier,
wherein the distance pieces each comprises two hori-
zontal subpieces, and wherein the membrane of a radon
protection barrier extends horizontally between the two
subpieces of each of the distance pieces.

[0017] The upper subpiece of each distance piece is
preferably of a vertical extend corresponding to the ver-
tical extend of the upper sublayer of thermally insulating
material.

BRIEF DESCRIPTION OF THE FIGURES

[0018] An examples of the present invention is shown
in the figures of which

Fig. 1 is a cross section of the lower part of a building
according to the present invention,

Fig. 2 is a perspective view of a point foundation with
a distance piece and a fastening bracket,

Fig. 3 is a first step of the construction of the lower
part of a building of fig. 1,

Fig. 4 is a second step of the construction of the
lower part of a building of fig. 1,

Fig. 5 is a third step of the construction of the lower
part of a building of fig. 1, and

Fig. 6 is a fourth step of the construction of the lower
part of a building of fig. 1,

DETAILED DESCRIPTION OF THE EXAMPLE

[0019] The lower part 1 of the building is shown in
cross-section Fig. 1, comprising a point foundation 2, a
distance piece 3 comprising a lower subpiece 4 and an
upper subpiece 5, a base frame 6 made from steel beams
7, an upper sublayer of thermally insulating material 8, a
lower sublayer of thermally insulating material 9, a mem-
brane of a radon protection barrier 10, a side layer of
thermally insulating material 11, a bracket 12 fastened
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to the point foundation 2 by means of a bolt 13, frame-
filling thermally insulating material 14 and a stamped
sand filling 15.

[0020] The point foundations 2 are preferably screw
piles, which are easy to install, but other types of point
foundations, such as piles driven into the ground or cast
in situ in a hole in the ground could be used. The distance
piece 3 is made from a material having a relatively low
average thermal conductivity over their vertical extend
of less than 0.6 W/(m K), such as less than 0.5 W/(m K)
and which is stable in the environment and has a suitable
compression strength, preferably sufficient to support a
vertical load of at least 2 metric ton, such as at least 5
metric ton. Suitable materials are polyethylene and a fi-
bre-reinforced polyamide, another possible material is
High-Density Polyethylene or Poly Vinyl Chloride (PVC).
[0021] At least some of the thermally insulating mate-
rial 8, 9, 11, 14 is preferably glass foam, which has a low
thermal conductivity and a high resistance to transmis-
sion of humidity and is suitable for being placed on or
near the sand 15.

[0022] The pointfoundation 2 is shown in Fig. 2 with a
distance piece 3 comprising lower 4 and upper 5 sub-
pieces and the fastening bracket 12 fastened with the
bolt 13.

[0023] The erection of such building is illustrated in
Figs. 3 to 6 and starts with the positioning of the point
foundations 2 into the ground. Then a layer of stamped
sand 15 is laid out between and around the point foun-
dations 2 so that the upper surface of the sand 15 is level
with the top of the point foundations 2. The lower sub-
pieces 4 of the distance pieces 3 are placed on top of
the point foundations 2 and the lower sublayer of ther-
mally insulating material 9 is provided with cut-outs for
accommodating the lower subpieces 4 of the distance
pieces 3 and is placed on top of the sand 15. The radon
protection barrier 10 is then placed on top of the lower
sublayer of thermally insulating material 9 and the lower
subpieces 4, and the upper subpieces 5 are positioned
on top of the radon protection barrier 10 as shown in Fig.
3.

[0024] Next is the upper sublayer of thermally insulat-
ing material 8 likewise provided with cut-outs for accom-
modating the upper subpieces 5 of the distance pieces
3 and is placed on top of the radon protection barrier 10
and the fastening brackets 12 are fastened with the bolts
13 to the point foundations 2 as shown in Fig. 4.

[0025] Now the base frame made 6 from steel beams
7 and filled with the frame-filling thermally insulating ma-
terial 14 is placed on top of the upper subpieces 5 and
the upper sublayer of thermally insulating material 8 and
is fastened to the brackets 12 as shown in Fig. 5. Finally,
the side layer of thermally insulating material 11 is fas-
tened to the sides of the base frame 6 as shown in Fig.
6 and the remaining part of the building can be erected.
[0026] The side layer of thermally insulating material
11 may be provided with an outer layer of e.g. hydraulic
mortar or fibre-reinforced cement plates to protect the
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insulating material 11.

[0027]

More stamped sand 15 may be added around

the lower part of the building 1 as shown in Fig. 1, where
the side layer of thermally insulating material 11 is partly
buried in the sand 15. Alternatively or additionally to sand
15, a paving of cement slabs or a layer of capillary-break-
ing material, such as pebbles, may be applied, or a layer
of topsoil can be placed for providing a fertile ground for
grass etc.

LIST OF REFERENCE NUMERALS

[0028]

0 ~NOO O WN =

Lower part of building

Point foundation

Distance piece

Lower subpiece of distance piece

Upper subpiece of distance piece

Base frame

Steel beams

Upper sublayer of thermally insulating material
Lower sublayer of thermally insulating material
Membrane of a radon protection barrier

Side layer of thermally insulating material
Bracket fastened

Bolt

Frame-filling thermally insulating material
Stamped sand filling

Claims

1.

A lower part of a building (1) comprising

a base frame (6) made from steel beams (7),

a point foundation (2) comprising a plurality of
load-bearing points,

a plurality of load-bearing distance piece (3) ar-
ranged on a lower side of the base frame (6) for
supporting the base frame (6) on the plurality of
load-bearing points of the point foundation (2),

wherein the distance pieces (3) each are of a vertical
extend of more than 50 millimetre downwards from
the lower side of the base frame (6), such as in the
range of 50 to 200 millimetres, the distance pieces
(3) having an average thermal conductivity over their
vertical extend of less than 0.6 W/(m K), such as less
than 0.5 W/(m-K), and wherein each distance piece
(3) is of a compression strength sufficient to support
a vertical load of at least 2 metric ton, such as at
least 5 metric ton.

The lower part of a building (1) of claim 1 comprising
a layer of a thermally insulating material (8, 9) pro-
vided below the base frame (6), wherein openings
are provided in the thermally insulating material (8,
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9) for accommodating the distance pieces (3), which
extends through at least a part of the layer of a ther-
mally insulating material (8, 9).

The lower part of a building (1) according to claim 3,
wherein the layer of the thermally insulating material
(8, 9) extends vertically at least 50 millimetres, such
as at least 100 millimetres.

The lower part of a building (1) according to claim 2
or 3, wherein the layer of thermally insulating mate-
rial (8, 9) comprises two horizontal sublayers (8, 9)
of thermally insulating material (8, 9) and the lower
partofthe building (1) further comprises amembrane
10 of a radon protection barrier extending horizon-
tally beneath an upper sublayer 8 of thermally insu-
lating material and above a lower sublayer 9 of ther-
mally insulating material, wherein the distance piec-
es (3) each comprises two horizontal subpieces (4,
5), of which the upper subpiece (5) is of a vertical
extend corresponding to the vertical extend of the
upper sublayer (8) of thermally insulating material,
and wherein the membrane (10) of a radon protec-
tion barrier extends horizontally between the two
subpieces (4, 5) of the distance pieces (3).

The lower part of a building (1) according to any of
the preceding claims, wherein the point foundation
(2) comprises a plurality of screw piles extending into
the ground.

A method of erecting a lower part of a building (1),
the method comprising the steps of

driving a plurality of point foundation elements
(2) into the ground,

arranging a distance pieces (3) on top of each
point foundation element (2), the distance piec-
es (3) being of a vertical extend of more than 50
millimetre, such as in the range of 50 to 200 mil-
limetres, and having an average thermal con-
ductivity over their vertical extend of less than
0.6 W/(m K), such as less than 0.5 W/(m-K), and
wherein each distance piece (3)is of a compres-
sion strength sufficient to support a vertical load
of at least 2 metric ton, such as at least 5 metric
ton,

arranging a base frame (6) made from steel
beams (7) on top of the distance pieces (3) so
that the base frame (6) is supported by the dis-
tance pieces (3), and

securing the base frame (6) to at least some of
the point foundation elements (2).

The method according to claim 6, further comprising
the step of providing a layer of a thermally insulating
material (8, 9) below the base frame (6), wherein
openings are provided in the thermally insulating ma-
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terial (8, 9) for accommodating the distance pieces
(3), so that the distance pieces (3) extends through
at least a part of the layer of a thermally insulating
material (8, 9).

The method according to claim 7, wherein the layer
ofthe thermally insulating material (8, 9) extends ver-
tically at least 50 millimetres, such as at least 100
millimetres.

The method according to claim 7 or 8, further com-
prising the steps of

arranging a lower horizontal sublayer (9) of the
layer of thermally insulating material on top of
the head part of the plurality of point foundation
elements (2),

arrangingamembrane (10) of aradon protection
barrier horizontally on top of the lower horizontal
sublayer (9) of the layer of thermally insulating
material, and

arranging an upper horizontal sublayer (8) of the
layer of thermally insulating material on top of
the membrane (10) of a radon protection barrier,

wherein the distance pieces (3) each comprises two
horizontal subpieces (4, 5), and wherein the mem-
brane (10) of a radon protection barrier extends hor-
izontally between the two subpieces (4, 5) of each
of the distance pieces (3).

The method according to claim 9, wherein the upper
subpiece (5) of each distance piece (3) is of a vertical
extend corresponding to the vertical extend of the
upper sublayer (8) of thermally insulating material.

The method according to any of claims 6 to 10,
wherein the pointfoundation (2) comprises a plurality
of screw piles extending into the ground.
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