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Description

[0001] The Invention relates to a method of the con-
struction of passive foundation and, in particular, of con-
necting it with walls, whichis characterised in that in order
to improve the thermal insulation so as to limit the heat
losses from a building or to simplify the structure or to
reduce the building costs, the surface of the foundations
or the contact surface of building or structural materials
of foundations and building or structural materials of walls
is purposefully reduced i.e. by being partly replaced with
a column structure (made i.e. of reinforced concrete) and
partly with horizontal thermal insulation , whereas ther-
mal insulation, which is an important objective of the
method, is placed under the walls of the building or be-
tween the foundation and the walls in places where the
continuity of the foundations is reduced or interrupted
(e.g. between the columns). Horizontal insulation is
therefore located under a considerable part of the walls,
except for the surface of the columns.

[0002] Methodsofvertical insulation of foundations (in-
cluding walls) on the side of the foundation are known
and widely used in the construction industry. This does
not, however, insulate the entire surface of the founda-
tions that are in contact with the ground, but only their
sides. A method of construction of passive foundations
is known from US2005/0262786A1.

[0003] AKkeyissue, in particularin low-energy and pas-
sive construction industry, is the lack of horizontal ther-
mal insulation of bottom parts of walls or foundations,
since these constitute virtually one continuous plane of
the heat flow from the building to the ground. This is due
to the fact that the foundations carry the load of the entire
building, whereas insulation materials (XPS, Styrodur,
etc.) are not strong enough to transfer this load (and thus
cannot function as horizontal insulation under the entire
structure of the building).

[0004] It should be noted, however, that the transfer of
heat between the building materials (e.g. brick, concrete,
foundation blocks, etc.) of the foundations and walls (of
the building) largely depends on the surface area through
which heat can flow to the ground. The contact surface
between the foundations and walls is generally approx.
20-50 cm wide; this relates only to the contact surface of
building materials i.e. concrete or bricks, not the entire
wall, including the insulation).

[0005] The present solution is aimed at reduction of
the area of said contact surface and at replacing it partly
with horizontal insulation and partly with column structure
transferring the load to e.g. continuous footing, or possi-
bly with a different type of structure that would reduce
the area of the cross-sections of the foundations or the
walls to reduce heat transfer.

[0006] A method of insulating foundations from the bot-
tom is also known from application No. 390772 to the
Patent Office of the Republic of Poland "Lost shuttering,
especially for continuous footings, spot footings and
foundation walls, which simultaneously acts as thermal
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and damp-proof insulation that insulates the foundation
particularly from the bottom, made of extruded polysty-
rene (XPS)". This solution, however, does not provide
adequate strength and cannot be used with majority of
buildings. Moreover, apart from the bottom insulation of
the foundation, it is also possible to reduce, as proposed
in this application, the contact surface between the foun-
dations and walls and thus reduce the heat transfer be-
tween the foundations and walls. The proposed solution
is also much cheaper and easier to implement.

[0007] A column structure is also known, although
walls, including foundation walls, are usually made of
concrete, bricks, blocks or other building materials with
weak insulation parameters that enable the continuity of
heat conduction from the building through the founda-
tions to the ground, and therefore there is no critical hor-
izontal thermal insulation between the foundations and
walls. Additionally, these structures are designed for sim-
plicity, not to reduce heat transfer.

[0008] The technique of micropiling also does not in-
terrupt said continuity. In this technique, in contrast to
traditional foundations, the differences involve the part
of the foundation which is buried in the ground and not
the plinth nor the method of insulation of the walls or
foundations.

[0009] The technique of implementing horizontal
damp-proofinsulation between the foundations and walls
is also known and widely used. This insulation, however,
does not meet the requirements of thermal insulation. In
the present solution, horizontal thermal insulation plays
an important role. It can also function as a water and
damp-proof (polystyrene, aquastyr, XPS) insulation, as
well as the discontinuity of materials that draw water.
Regardless of the present proposalforthermalinsulation,
it may also be used as water and damp-proof insulation.

Advantages

[0010] In general, the advantages can be divided into
those resulting from the reduction of heat transferred
through the walls and foundations to the ground, and the
technical and economic advantages due to the simplifi-
cation of the house-building process.

[0011] The advantages related to the reduced heat
transfer through the wall and the foundations to the
ground are due to the large reduction of the area of the
contact surface (continuity) between the structural ele-
ments of the walls and the structural elements of the foun-
dations.

[0012] Intraditional constructionindustry, the structure
of a building is characterised by the continuity of its struc-
tural elements (especially foundations and walls of the
building), since these structural elements (bricks, blocks,
concrete) are very inefficient as thermal insulators. Walls
are laid directly on the foundation (setting aside the issue
of damp-proof insulation), which results in a large area
of heat transfer between the walls and foundations, and
in turn with the ground. In the present solution, this sur-
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face is very significantly reduced, as typical foundations
traditionally extending along the entire circumference of
the house and under other structural walls have been
replaced with reinforced-concrete column structure (or
with walls having smaller cross-sections or walls not ex-
tending along the entire length of the foundations butonly
as spots/sections). This structure has a much smaller
surface area through which heat transfer occurs, howev-
er, due to the excellent strength of concrete, it is sufficient
to transfer the entire load of the building to the continuous
footing or a foundation of different type. The columns
may be of any shape, including oblong or turning shapes
(at corners), depending on the shape/course of the foun-
dations (it can include foundation walls with reduced sur-
face/cross-section areas). The reduction of the surface
area of the foundations (replacing walls with columns) is
a very significant advantage, since the heat loss through
the foundations is reduced by a factor of a few, a dozen
or several dozens. Assuming concrete strength of 15
MPa (or 150 kg/cm?2), weight of an exemplary house of
150 tons can be transferred by columns with an area of
0.1 m2, i.e. by 4 columns with dimensions of 10/25 cm.
By default, the contact area between the foundations and
the walls depends on the length of the foundations, which
often exceeds 50 m (single-family detached house) and
the width along which the walls are based on the foun-
dations i.e. 25 cm, which gives an area of 12.5 m2. This
value is more than a hundred times greater than the one
obtained from the calculations for the columns and heat
transfer is generally proportional to that surface.

Due to structural reasons, for most buildings it is neces-
sary/reasonable to place more columns/supports than
said 4, however the heat loss reduction factor can still be
in the range of several dozens.

[0013] The simplified construction of the foundations,
in particular the reduction of the costs and shortening the
time of constructing and insulating foundation walls is an
additional advantage. Typically, the entire foundation
wall should be made of solid materials (blocks or con-
crete) and should be thermally insulated (polystyrene,
aquastyr, XPS), and, in the case of low-energy and pas-
sive houses, this insulation should be located on both
sides of the foundation. Damp-proof insulation or other
items such as dimplet membrane should be additionally
taken into account. The need to use all these items can
be eliminated or greatly reduced only to the surfaces of
the columns, i.e. an area several dozen times lower. The
economic, technical, organisational and time-related
benefits are substantial.

Application

[0014] The proposed solution is primarily used in the
construction of low-energy and passive single-family de-
tached houses, as well as in the construction of other
forms of single-family houses, and in traditional, multi-
family, industrial, warehouse, residential, office, resort,
skeleton construction and other sectors of the construc-
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tion industry.

[0015] The present solution can be applied in different
variants. Basically, the method of the construction of pas-
sive foundation or of connecting them with walls is char-
acterised in that in order in order to improve the thermal
insulation so as to limit the heat losses for a building or
to simplify the structure or to reduce the building costs,
the surface of the foundations or the contact surface of
building/structural materials of foundations and build-
ing/structural of materials walls is purposefully reduced
i.e. by being partly replaced with a column structure (e.g.
made of reinforced concrete) and partly with horizontal
thermal insulation, whereas thermal insulation, which is
an important objective of this method, is placed under
the walls of the building or between the foundation and
the walls in places where the continuity of the foundations
is reduced or interrupted (e.g. between the columns).
Horizontal insulation is therefore located under a consid-
erable part of the walls, except for the surface of the col-
umns.

[0016] It is preferable for the method in variant 1 that
the horizontal insulation or the reduction of the surface
area of the walls may be made at different heights. In
particular under the wall ofthe building (e.g. directly under
the wall of the building), but also between the continuous
footing and the foundation wall, at the height of the foun-
dation wall or the height of the wall of the building.
[0017] It is preferable for the method in variant 1 that
it is possible to completely eliminate the foundation walls
and their insulation and cover, and to replace them with
a column structure laid i.e. on continuous footing, or to
reduce the amount of foundation walls, i.e. by lowering
their height.

[0018] It is preferable for the method in variant 1 that
foundation walls are replaced with only thermal insulation
or other type of partition (metal sheet or mesh, precast
elements) in order to reduce the transfer of heat or the
amount of rodents penetrating into the area under the
floor.

[0019] It is preferable for the method in variant 1 that
the column structure is replaced with foundation walls
whose cross-sections are smaller, or with walls not ex-
tending along the entire length foundation but placed only
as spots/sections. Such foundation wall sections or spots
may be called columns or walls.

[0020] It is preferable for the method in variant 1 that
it includes use of additional reinforcements, in particular
to improve the bending strength of the column structure.
[0021] It is preferable for the method in variant 1 that
it is be used in connection with buildings and foundations
of any shape.

[0022] It is preferable for the method in variant 1 that
the foundation may be of any kind i.e. as spots under the
columns, without having to lay continuous footing.
[0023] It is preferable for the method in variant 1 that
is used with respect to variety of structures in the con-
struction industry, i.e. in skeletal, metal, wood structures,
or other light structures, or in industrial constructions.
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[0024] It is preferable for the method in variant 1 that
the structure of the foundations can be made of all sorts
of materials including preferably steel.

[0025] It is preferable for the method in variant 1 that
the cross-sections of columns or foundation walls are of
various shapes at different heights (e.g. conical or
stepped), for example with a larger cross-section at the
bottom of the column (area of contact with the footing)
to provide better stability, and with a smaller cross-sec-
tion at the top to transfer less heat or lower the costs of
manufacturing.

DESCRIPTION OF THE FIGURES

[0026] FIG. 1 shows example of the solutions used so
far, where the wall (3) of a building is placed on a foun-
dation wall (2), which is placed on a foundation footing
(1). There may also be a thin layer of damp-proof insu-
lation between these elements, but it was not added to
the figure as it is irrelevant in this case. On the outside
of the building there is thermal insulation (5) of the wall ,
in some cases also thermal insulation (4) of the founda-
tions, whereas sometimes thermal insulation of the foun-
dations is added on the inside of the building to provide
additional insulation. The continuity of the wall (3) of the
building, foundation wall (2) and foundation footing (1),
which is in contact with the ground (this is also often the
case for the foundation wall) causes the loss of large
amounts of heat, which is transferred to the ground.
[0027] An example of the implementation of the foun-
dations as presented in this application is shown on FIG.
2, whichincludes foundationfooting (1), butaboveitthere
is a column (6) structure, which transfers the load of the
entire building, including the walls (3), which include hor-
izontal insulation to prevent the heat from flowing into the
ground, onto the footing (1). The heat is transferred out
of the building through the column (6) in the direction of
the foundations and the ground. Column (6) surface,
however, is many times less than the heat transfer sur-
face of a typical foundation. The horizontal insulation (7)
between the wall (3) of the building and the foundation
footing (1) (especially directly under the wall (3) of the
building) is of key importance, whereas in the case of the
column structure the existing foundation wall can be re-
placed with any filling (8) i.e. condensed dirt (ground),
thermal insulation (without load-bearing structure), or
with metal sheet or mesh (protection against intrusion of
rodents into the house), precast elements or other com-
ponents.

For the reasons of strength, it is recommended to add a
strong structural beam in the lower part of the wall (3) of
the building, which will be attached to the column (6).
The side insulation of foundation walls is limited in this
case only to the surface of the column. Foundation walls
(2) with cross-sections smaller than the existing ones, or
foundation walls (2) that do not extend along the entire
length of the foundations only in spots or sections can
be used instead of columns (6). It is a matter of nomen-
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clature whether such elements are defined as columns
structure or as walls with smaller cross-sections.

Claims

1. The method of construction of passive foundation
characterized inthatin ordertoimprove the thermal
insulation so as to limit the heat losses for a building
or to simplify the structure or to reduce the building
costs, the surface of the foundations or the contact
surface of building structural materials of the foun-
dations (2) and building structural materials of walls
(3) of the building is reduced by being partly replaced
with a column structure (6) preferably made of rein-
forced concrete and partly with horizontal thermal
insulation (7), wherein the thermal insulation (7) is
placed under the walls (3) of the building or between
the foundation (2) and the walls (3) in places where
the continuity of the foundations walls is limited or
interrupted between the columns (6), wherein the
horizontal insulation (7) is therefore located under a
considerable part of the walls (3), except for the sur-
face of the columns (6).

2. The method according to claim 1 characterized in
that the horizontal thermal insulation (7) is placed at
different heights, in particular directly under the wall
(3) of the building or on the height of the foundation
wall (2).

3. The method according to claim 1 characterized in
that the reduction of the foundation surface is made
at different heights.

4. The method according to claim 1 characterized in
that the foundation walls (2) and their insulation and
cover are completely eliminated and replaced with
a column (6) structure laid on continuous footing (1).

5. The method according to claim 1 characterized in
that the surface of foundation walls (2) is reduced
by lowering their height.

6. The method according to claim 1 characterized in
that foundation walls (2) are replaced with thermal
insulation (7) or other type of partition, preferably
made of metal sheet, metal mesh or precast ele-
ments.

7. The method according to claim 1 characterized in
that the column (6) structure is replaced with foun-
dation walls (2) whose cross-sections are smaller,
or with foundation walls (2) placed only in spots/sec-
tions

8. The method according to claim 1 characterized in
that it includes use of additional reinforcements of
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the column (B) structure, in particular to improve the
bending strength thereof.

The method according to claim 1 characterized in
that it is used in connection with buildings and foun-
dations of any shape.

The method according to claim 1 characterized in
that the continuous footing (1) is replaced with spot
footing.

The method according to claim 1 characterized in
that is used for various construction structures, pref-
erably skeletal, metal, wood or other light structures,
or in industrial construction.

The method according to claim 1 characterized in
that the structure of the foundations is made of var-
ious materials, including preferably steel.

The method according to claim 1 characterized in
that the cross-sections of columns (6) or foundation
walls (2) have various shapes at different heights,
preferably with a larger cross-section at the bottom
of the column (6) or foundation walls (2) and with a
smaller cross-section at the top thereof.

Patentanspriiche

Bauweise eines Passivfundaments, dadurch ge-
kennzeichnet, dass zu einer besseren Warmedam-
mung, die die Warmeverluste aus dem Gebaude be-
schrankt, oder zur Vereinfachung der Konstruktion
oder zur Reduzierung der Baukosten die Flache der
Fundamente oder die Kontaktflache der Konstrukti-
onsbaustoffe der Fundamente (2) und der Konstruk-
tionsbaustoffe der Wande (3) des Gebaudes vermin-
dert wird, indem sie teilweise durch eine Pfeilerkon-
struktion (6), vorzugsweise aus Stahlbeton, und teil-
weise durch eine horizontale Warmedammung (7)
ersetzt wird, wobei die Warmedammung (7) unter
den Wanden (3) des Gebaudes oder zwischen dem
Fundament (2) und den Wanden (3) an solchen Stel-
len eingebracht wird, in welchen die Kontinuitat der
Fundamentwande vermindert oder zwischen den
Pfeilern (6) unterbrochen ist, wobei die Warmedam-
mung auf solche Weise unter einem wesentlichen
Teil der Wande (3) mit Ausnahme der Flache der
Pfeiler (6) angeordnet ist.

Bauweise nach Anspruch 1, dadurch gekennzeich-
net, dass die horizontale Warmedadmmung (7) auf
verschiedenen Hohen angeordnet wird, bevorzugt
direkt unter der Wand (3) des Gebaudes oder auf
der Hohe der Fundamentwand (2).

Bauweise nach Anspruch 1, dadurch gekennzeich-
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13.

net, dass die Flache des Fundamentes aufverschie-
denen Hohen vermindert wird.

Bauweise nach Anspruch 1, dadurch gekennzeich-
net, dass die Fundamentwande (2) sowie ihre War-
medammung und Schutzvorrichtungen entfallen
und sie vollstandig durch eine auf Streifenfundamen-
ten gegriindete Pfeilerkonstruktion (6) ersetzt wer-
den.

Bauweise nach Anspruch 1, dadurch gekennzeich-
net,dass die Flache der Fundamentwande (2) durch
eine Reduzierung ihrer Hohe vermindert wird.

Bauweise nach Anspruch 1, dadurch gekennzeich-
net, dass die Fundamentwande (2) durch eine War-
medammung (7) oder einen anderen Typ der Trenn-
wand ersetzt werden, die bevorzugt aus Blech, Me-
tallgitter oder Fertigteilen gefertigt ist.

Bauweise nach Anspruch 1, dadurch gekennzeich-
net, dass die Pfeilerkonstruktion (6) durch Funda-
mentwande (2) mit kleineren Querschnitten oder
durch Fundamentwande (2), die nur punkt-/ab-
schnittweise vorkommen, ersetzt wird.

Bauweise nach Anspruch 1, dadurch gekennzeich-
net, dass zusatzliche Verstarkungen der Pfeilerkon-
struktion (6) verwendet werden, insbesondere die
ihre Biegefestigkeit erhdhen.

Bauweise nach Anspruch 1, dadurch gekennzeich-
net, dass sie in Bezug auf Geb&ude oder Funda-
mente mit beliebiger Form verwendet wird.

Bauweise nach Anspruch 1, dadurch gekennzeich-
net, dass anstatt eines Streifenfundamentes (1) ei-
ne Grindungsohle verwendet wird.

Bauweise nach Anspruch 1, dadurch gekennzeich-
net, dass sie in Bezug auf Baukonstruktionen ver-
wendet wird, bevorzugt auf Gerustkonstruktionen,
Konstruktionen aus Holz, Metall und andere leichte
und Industriekonstruktionen.

Bauweise nach Anspruch 1, dadurch gekennzeich-
net, dass das Fundament aus verschiedenen Ma-
terialien gefertigt ist, die bevorzugt den Stahl umfas-
sen.

Bauweise nach Anspruch 1, dadurch gekennzeich-
net, dass die Querschnitte der Pfeiler (6) oder der
Fundamentwande (2) auf verschiedenen Héhen ei-
ne verschiedene Form haben, bevorzugt mit einem
groReren Querschnitt in unteren Teilen der Pfeiler
(6) oder Fundamentwéande (2) und mit einem kleine-
ren Querschnitt in ihren oberen Teilen.
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Revendications

Procédé de construction d’une fondation passive,
caractérisé en ce que, pour obtenir une meilleure
isolation thermique limitant les pertes de chaleur
d’un batiment ou pour simplifier la structure ou ré-
duire les colts de construction, la surface des fon-
dations ou la surface de contact des matériaux de
construction des fondations (2) et des matériaux de
construction des murs (3) du batiment est réduite,
en étant remplacée en partie par une structure de
pilier (6), de préférence en béton armé, et en partie
par une isolation thermique horizontale (7), ladite
isolation thermique (7) étant placée au-dessous des
murs (3) du batiment ou entre la fondation (2) et les
murs (3) dans les endroits ou la continuité des murs
de fondation est réduite ou interrompue entre les pi-
liers (6), ladite isolation thermique étant ainsi placée
au-dessous d’une partie importante des murs (3) a
'exception de la surface des piliers (6).

Procédé selon larevendication 1, caractérisé en ce
que l'isolation thermique horizontale (7) est placée
a des hauteurs différentes, de préférence directe-
ment au-dessous du mur (3) du batiment ou a la
hauteur du mur (2) de fondation.

Procédé selon larevendication 1, caractérisé en ce
que la surface de la fondation est réduite a des hau-
teurs différentes.

Procédé selon larevendication 1, caractérisé en ce
que les murs de fondation (2) ainsi que leur isolation
et les protections sont entierement éliminés et rem-
placés par la structure de pilier (6) basée sur des
semelles continues (1).

Procédé selon larevendication 1, caractérisé en ce
que la surface des murs de fondation (2) est dimi-
nuée par la réduction de leur hauteur.

Procédé selon larevendication 1, caractérisé en ce
que les murs de fondation (2) sont remplacés par
I'isolation thermique (7) ou par un autre type de sé-
paration, de préférence en tole, treillis de métal ou
en éléments préfabriqués.

Procédé selon larevendication 1, caractérisé en ce
que la structure de pilier (6) est remplacée par des
murs de fondation (2) aux sections transversales
plus petites ou par des murs de fondation (2) pré-
sents seulement dans certains points/certaines sec-
tions.

Procédé selon larevendication 1, caractérisé en ce
que l'on applique des renforts supplémentaires de
la structure de pilier (6), notamment ceux qui aug-
mentent sa résistance a la flexion.
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9.

10.

11.

12.

13.

Procédé selon larevendication 1, caractérisé en ce
qu’il est appliqué en cas de batiments ou de fonda-
tions d’'une forme quelconque.

Procédé selon larevendication 1, caractérisé en ce
qu’au lieu de la semelle continue (1) on utilise la
semelle d’un pilier.

Procédé selon larevendication 1, caractérisé en ce
qu’il est appliqué en cas de constructions de bati-
ment, de préférence d’ossatures, de constructions
en bois, en métal et d’autres constructions légéres
et de constructions industrielles.

Procédé selon larevendication 1, caractérisé en ce
que la fondation est construite en matériaux variés
qui comprennent de préférence l'acier.

Procédé selon larevendication 1, caractérisé en ce
que les sections transversales des piliers (6) ou des
murs de fondation (2) sont formées différemment a
des hauteurs différentes, de préférence avec une
section transversale plus grande dans les parties in-
férieures des piliers (6) ou des murs de fondation (2)
et une section transversale plus petite dans leurs
parties supérieures.
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Fig. 1
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Fig. 2
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