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Description

[0001] The present invention relates to a modular
structure, as described in US-A-4 020 611 and US-A-3
299 270. It is known in building construction to form ver-
tical walls, for example of a load-bearing type, by casting
pillars of reinforced concrete and filling the space be-
tween adjacent pillars with a curtain wall comprising pre-
fabricated sheet-like elements or elementary modules
(normally made from brick and/or concrete) connected
together. These vertical walls are then finished with a
layer of thermally insulating material which is normally
placed in a cavity within the curtain wall or is applied to
an outer face.
[0002] The creation of this cavity and, in any case, the
arrangement of the thermally insulating layer, takes a
long time to carry out (and this involves additional costs)
and must be effected by a specialised workforce. It is
also known to form horizontal platforms, such as slabs,
by providing a plurality of perforated brick elements and
laying them side by side on a temporary horizontal struc-
ture and casting a layer of cement mortar over these
brick elements to form a flat horizontal surface which is
then finished with a layer of thermally insulating material
applied to one face of the horizontal platform. In a similar
manner to the above, the application of the layer of ther-
mally insulating material involves additional construc-
tion time (and hence costs) and must be carried out by
a specialised workforce.
[0003] US-A-3 802 134 describes a modular structure
according to the preamble of claim 1 and a combination
according to the preamble of claim 14.
[0004] The object of the present invention is to provide
a structural element which can be used in combination
with other structural elements to form a modular struc-
ture usable as a vertical wall or a horizontal platform, in
which the arrangement of the thermally insulating layer
is carried out in a single operation with the creation of
the modular structure itself.
[0005] Accordingly the present invention provides a
modular structure of the type described in Claim 1. Ac-
cording to the present invention there is also provided
a combination of structural element for a modular struc-
ture and connector means of the type described in the
Claim 14.
[0006] The invention will now be described with refer-
ence to the appended drawings which illustrate one non-
limitative embodiment, in which;

- Figure 1 is a perspective view of a structural ele-
ment used to form a modular structure according to
the present invention;

- Figure 2 illustrates a plurality of structural elements
coupled together in a modular structure forming a
horizontal platform; and

- Figure 3 illustrates a plurality of structural elements
coupled together in a modular structure which forms
a vertical wall;

- Figure 4 is a perspective view of a vertical wall in-
cluding a plurality of coupled structural elements;

- Figure 5 is a perspective view of a horizontal plat-
form and a vertical wall both including a plurality of
coupled structural elements;

- Figure 6 illustrates a modular structure including a
plurality of structural elements arranged vertically,
coupled together and supported by a framework;

- Figure 7 shows a cross-section of a portion of the
structure of Figure 6; and

- Figure 8 illustrates an element of the framework of
Figure 6.

[0007] In Figure 1 a structural element usable in build-
ing construction work for the formation of modular struc-
tures is generally indicated 1. The element 1 includes a
central portion 3 comprising a flat rectagular sheet and
two side connector portions 5, 6 formed as straight side
walls integral with the sheet 3 and projecting from the
longer sides thereof. More particularly, the structural el-
ement 1 has a channel section with the walls 5, 6 ex-
tending substantialy perpendicularly from a flat rear face
8 of the sheet 3; the walls 5, 6 have substantially the
same height h and a cross-section which tapers towards
a free edge (for example the walls 5, 6 may have a trap-
ezoidal cross-section). The central portion 3 and the
side connector portions 5, 6 are made from reinforced
concrete. The side walls 5, 6 have respective opposite
end portions 5a, 5b and 6a, 6b from which project metal
elements 7 forming part of the inner reinforcement (not
shown) of the reinforced cement portions. More partic-
ularly one metal element 7 may be in the form of a hook
usable for engagement and lifting of the structural ele-
ment 1.
[0008] The structural element 1 further includes a lay-
er of thermally (and acoustically) insulating material 10,
conveniently made from a rectangular sheet of expand-
ed polystyrene (or other thermally insulating material),
coupled to the central portion 3 in contact with the rear
face 8. More particularly, the sheet 10 is rectangular with
longer edges 10a, 10b located in contact with base por-
tions of the straight side walls 5, 6. Thus the sheet 10
extends between the walls 5 and 6 over the entire width
L of the rear face 8.
[0009] The structural element 1 further includes an
outer facing layer 12 applied to a front face 14 of the
rectangular sheet 3 and having a substantially constant
thickness. The outer facing layer may, for example,
comprise lightweight concrete, cellular concrete, hy-
draulic lime mixed with polystyrene, a fire-retardant ma-
terial in general or an outer cladding of brick or stone.
[0010] The structural element 1 is adapted to cooper-
ate with a connector element device 18 (Figure 2) which,
in the embodiment illustrated in Figure 2, comprises a
parallelepipedal block of thermally insulating material
(for example expanded polystyrene) of a length at least
equal to the length of the structural element 1. The con-
nector element device 18 has two straight trapezoidal-
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section channels 21, 22 which extend parallel to each
other in a flat face 23 of the parallelpipedal block 18.
[0011] In use, the structural element 1 may, to advan-
tage, be used to form a horizontal platform, for example
a load-bearing slab, as illustrated in Figure 2. For this
purpose several structural elements are located side by
side with the walls 5, 6 parallel and facing each other.
The rectangular sheets 3 are also located so as to be
coplanar, for example by the placing of the structural el-
ements on a flat supporting surface 24 (illustrated sche-
matically) of a load-bearing structure (not illustrated).
The end portions (not illustrated) of the structural ele-
ments 1 may also be rested on respective vertical load-
bearing walls (not shown) which support the structural
elements themselves. The blocks 18 are also located
so as to interconnect the adjacent structural elements,
the channels 21, 22 of a block 18 housing respective
walls 6 and 5 of adjacent structural elements. In this ar-
rangement, the face 23 of each block 18 is in cooperat-
ing contact with the insulating layers 10 of the adjacent
structural elements so as to form therewith a substan-
tially continuous covering layer 25 of the modular struc-
ture comprising the adjacent structural elements 1 inter-
connected by the connector elements 18. The adjacent
parallelepipedal blocks 18 also define, with the layer 10,
straight, rectangular-section channels 28 in which steel
reinforcements 30 may be arranged and in which a ce-
ment layer 33 may subsequently be cast so as to form
load-bearing beams when the cement has hardened.
[0012] The advantages of the modular structure de-
scribed above are as follows:

- the adjacent structural elements are interconnected
and a continuous thermally-insulating layer is cre-
ated, extending over the entire horizontal platform,
in a single operation;

- the structural elements 1 are interconnected by sim-
ple operations, without the aid of special equipment
and without the need for a specialised workforce -
the modular structure can thus be assembled sim-
ply and quickly; and

- modular structures may be formed of any dimen-
sions from different numbers of structure elements.

[0013] With reference to Figure 3, the structural ele-
ments 1 may be used with connector elements 18a each
comprising an elongate, substantially parallelepipedal
body with a pair of parallel channels 21a, 22a in a first
face 36 and a pair of parallel channels 40, 41 in a second
face 46 of the body 18a opposite the face 36. The body
18a, as described for the connector element 18, has a
length at least equal to the length of the structural ele-
ment 1 to which it is applied.
[0014] The structural elements 1 of Figure 3 are used
to form a vertical load-bearing wall. For this purpose, a
first plurality of structural elements 1a is arranged along-
side each other with the walls 5, 6 parallel and adjacent.
The rectangular sheets 3 are then disposed vertically

and in the same plane, for example with the use of an
external supporting framework (described below). The
blocks 18a are arranged so as to interconnect the adja-
cent structural elements, with the channels 21a, 22a of
a block 18a housing respective walls 6 and 5 of adjacent
structural elements. In this arrangement, the face 36 of
each block 18a is in cooperating contact with the insu-
lating layers 10 of the adjacent structural elements to
form therewith a substantially continuous first covering
layer 25a. A second plurality of structural elements 1b
is arranged side by side and facing the structural ele-
ments of the first plurality, with the rectangular sheets 3
vertical and parallel to the corresponding sheets of the
structural elements 1a. The blocks 18a are disposed so
as to interconnect adjacent structural elements 1b, the
channels 40, 41 of a block 18a housing respective walls
6 and 5 of the adjacent structural elements 1b. In this
arrangement, the connector elements 18a are inter-
posed between the connector wall portions 5, 6 of the
structural elements 1a and the connector portions 5, 6
of the structural elements 1b. The connector elements
18a thus fulfil the dual function of interconnecting the
adjacent structural elements 1a and 1b and separating
and spacing apart the facing structural elements 1a, 1b.
[0015] In this arrangement, moreover, the face 46 of
each block 18a is in cooperating contact with the insu-
lating layers 10 of the structural elements 1b to form
therewith a second substantially continuous covering
layer 50 parallel to and facing the covering layer 25a.
[0016] A structural element 1a and a structural ele-
ment 1b facing each other together define, with the pair
of connector elements 18a which separate them, a sub-
stantially parallelepipedal cavity 55 bounded by the fac-
ing layers of insulating material 10 and the side faces of
the connector elements 18a. A steel reinforcement (not
shown) may be arranged in the cavity 55 and subse-
quently a layer of cement mortar ( not illustrated) may
be cast around it so as to form, when the cement has
hardened, load-bearing pillars which are firmly connect-
ed to the structural elements 1a and 1b. Pipes, connect-
ing cables etc. may also be housed in the cavity 55.
[0017] The advantages of the modular structure de-
scribed above are as follows:

- the structural elements may be interconnected and
the two continuous thermally-insulating covering
layers, extending over the whole vertical wall, may
be created by the simple operations described
above;

- the modular structure with the double-layer of insu-
lating material described above prevents the in-
gress of cold into the building comprising the struc-
ture itself and simultaneously prevents heat from
dispersing from the building;

- the modular structure also has good sound-proofing
properties;

- the presence of two facing thermally-insulating lay-
ers encapsulating an intermediate cement portion
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forms a modular structure having a high thermal in-
ertia: this prevents a sharp 'meeting', within the
modular structure, between the temperature out-
side the building and that inside the building itself
(which is higher than the outside temperature). This
prevents condensation forming on the surface of
the modular structure facing into the building itself;

- formwork is not required for the casting of the ce-
ment since the cavity 55 described above itself con-
stitutes the formwork;

- both vertical load-bearing walls (when all the cavi-
ties 55 in the structure are filled with reinforced con-
crete) and partition walls may be formed;

- the structural elements 1a, 1b are coupled together
by simple operations, without the aid of specialised
equipment and without the need for a specialised
workforce - the modular structure can thus be as-
sembled quickly and simply; and

- vertical walls of any width can be made by the as-
semblage of any number of structural elements.

[0018] Figure 4 illustrates a plurality of first and sec-
ond vertical structural elements arranged facing each
other to form a vertical load-bearing wall similar to that
illustrated in and described with respect to Figure 3.
Rectangular apertures 60 are left open in this vertical
load-bearing wall and are bounded by facing side wall
portions 61, 62 of the vertical wall; each is defined by
lateral portions 5, 6 of the facing structural elements and
by the connector element 18 interposed between them.
The aperture 60 may be closed by a rectangular panel
65 having a rectangular aperture 66 defining a doorway
in the vertical wall. The lower part of the aperture 66 may
be closed by a rectangular panel 67 to form a window
opening in the vertical load-bearing wall. The side wall
portions 60, 61 may also be faced with rectangular
sheets 68, 69 having a height substantially equal to the
height of the aperture 66 and adapted to support an up-
per L-shaped cross-beam for resting on peripheral por-
tions of the shorter sides of the sheets 68, 69.
[0019] Figure 5 illustrates the upper portion of a ver-
tical load-bearing wall similar to that illustrated in, and
described with reference to, Figure 3. This vertical wall
supports a plurality of structural elements 1 arranged
horizontally and having straight end portions located so
as to face upper straight portions of the vertical wall. In
this position, the metal elements 7 which project from
the horizontal structural elements close to the vertical
wall extend into an upper region T of the vertical wall
into which the metal elements 7 of the vertical wall itself
also extend. Cement mortar may be poured into this re-
gion T so as to form a reinforced concrete beam which
extends across the top of the vertical wall and connects
the latter to the horizontal structural elements. Similarly,
the horizontal structural elements disposed next to each
other and in alignment have adjacent end portions from
which metal elements 7 project so as to face each other
across a region R. The region R extends along the ad-

jacent portions of the structural elements 1 and is adapt-
ed to house a metal reinforcement over which cement
may be poured to form a section-break, horizontal, load-
bearing cross-member extending transverse the struc-
tural elements 1 and interconnecting their adjacent end
portions. The cross-members do not interrupt the ther-
mally insulating layer defined by the horizontal structural
elements.
[0020] Figure 6 illustrates a framework 80 used for
supporting the vertical structural elements to form a ver-
tical load-bearing wall as described above with refer-
ence to Figure 3. The framework 3 comprises a plurality
of straight connector devices 81 coupled together so as
to form straight retaining structures which extend on op-
posite sides of the vertical wall. Each connector device
comprises a rectangular plate 83 from which extend two
parallel, straight tie-bars 84, 85. Each connector device
81 further includes a straight appendage 87 which
projects from the opposite side of the plate 83 from the
straight tie-bars 84, 85. The straight appendage 87 (Fig-
ure 7) has a hook-shaped end portion 87a which is
adapted to fit into a slot 90a in a first end of a straight
plate 90 extending through the connector element 18
and having a second end portion with a slot 90b coupled
to the straight appendage 87 of a connector device 81
located on the opposite side of the vertical wall. Thus
the plate 90 interconnects the straight appendages of
two connector device 81 on opposite sides of the vertical
wall, ensuring the relative positioning of the structural
elements 1a and 1b facing each other. The plate 90 is
withdrawn from the connector element 18 after casting
in order to eliminate the thermal bridge which the plate
90 itself would form if retained within the vertical wall.
Following the withdrawal of the plate 90, the insulating
material constituting the element 18 expands into the
slit in which the plate 90 was housed, closing this slit.
[0021] The free end portions 84a, 85a (Figure 6) of
the tie-bars 84, 85 are also connected to a plate 83 of a
contiguous connector device so as to be slidable axially
but fixed against rotation and, hence, without the possi-
bility of separation from the vertical wall.
[0022] Finally it is clear that modifications and varia-
tions may be made to the modular structure described
without thereby departing from the protective scope of
the present invention as described by the appended
claims.

Claims

1. A modular structure comprising:

- a plurality of structural elements (1; 1a,1b) each
of which comprises a structural substantially
flat body (3) having connector side portions in-
cluding integral connector bodies (5,6) project-
ing from the same side (8) of the structural el-
ement transversely to said substantially flat
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body (3);
- at least one layer of thermally insulating mate-

rial (10) carried by said integral substantially flat
body (3,5,7);

- connector means (18,18a) interposed between
at least one pair of adjacent structural elements
and adapted to co-operate with the connector
bodies (5,6); characterized in that the connec-
tor means (18; 18a) include at least one piece
of thermally insulating material which makes
co-operating contact with the layers of thermal-
ly insulating material (10) of the adjacent struc-
tural elements (1; 1a, 1 b) to form therewith a
substantially continuous covering layer (25; 25,
50) of the modular structure.

2. A structure according to Claim 1, characterised in
that the structural elements (1; 1a, 1b) include at
least one part (3) made from reinforced concrete.

3. A structure according to Claim 1 or Claim 2, char-
acterised in that the substantially that body (3) is
substantially rectangular in plan; the connector bod-
ies (5, 6) extending along the longer sides of the
rectangular shape.

4. A structure according to any of the preceding
claims, characterised in that each connector body
(5, 6) comprises a wall extending along substantial-
ly the entire length of the structural element itself.

5. A structure according to Claim 4, characterised in
that each wall (5, 6) has a section which tapers to-
wards a free edge of the wall itself.

6. A structure according to any one of the preceding
claims, characterised in that each connector
means defines at least two contiguous seats (21,
22; 21a, 22a, 40,41) each of which is adapted to
house a connector body (5, 6) of a respective struc-
tural element.

7. A modular structure according to any one of the pre-
ceding claims, characterised in that the structural
elements comprise:

- a first plurality of first structural elements (1a)
each of which has at least one layer (10) of ther-
mally insulating material and connector por-
tions (5, 6);

- a second plurality of second structural ele-
ments (1b) each of which has at least one layer
(10) of thermally insulating material and con-
nector portions (5, 6); the second structural el-
ements (1b) being arranged facing the first
structural elements (1a) and separated there-
from by the connector means (18a) interposed
between connector portions (5, 6) of first and

second structural elements (1a, 1b) facing each
other;

- the thermally insulating portion (18a) being in
cooperating contact with the layers (10) of ther-
mally insulating material of the first structural
elements (1a) to form therewith a first substan-
tially continuous covering layer (25a) of the
modular structure and being in cooperating
contact with the layers (10) of thermally insulat-
ing material of the second structural elements
(1b) to form therewith a second substantially
continuous covering layer (50) of the modular
structure extending in a position facing the first
covering layer (25a).

8. A structure according to Claim 7, characterised in
that each connector means defines at least two first
contiguous seats (21a, 22a) each of which is adapt-
ed to house a connector body (5, 6) of a respective
first structural element (1a) and two second contig-
uous seats (40, 41) each of which is adapted to
house a connector body (5, 6) of a respective sec-
ond structural element (1b).

9. A structure according to Claim 8, characterised in
that the connector means comprise a block of insu-
lating material having a first pair of adjacent chan-
nels (21a, 22a) adapted to house respective con-
nector bodies (5, 6) of first structural elements (1a)
and a second pair of adjacent channels (40, 41) dis-
posed on the opposite side from the first channels
(21a, 22a) and adapted to house respective con-
nector bodies (5, 6) of second structural elements
(1b).

10. A structure according to any one of the preceding
claims, characterised in that the structural ele-
ment (1; 1a, 1b) includes an outer facing layer (12)
located on the opposite side from the layer (10) of
thermally insulating material.

11. A Structure according to any one of the preceding
claims, characterised in that the structural ele-
ments include at least one portion (3) made from
reinforced concrete; the structural element having
opposite end portions (5a, 5b; 6a, 6b) from which
project metal elements (7) forming part of an inner
reinforcement.

12. A structure according to Claim 11, characterised
in that at least one metal element (7) is shaped as
a hook usable for the engagement and lifting of the
structural element (1).

13. A structure according to Claim 7, characterised in
that it includes a framework (80) comprising a plu-
rality of straight connector devices (81) coupled to-
gether so as to form straight retaining structures
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which extend on opposite sides of the modular
structure; each connector device including an inter-
connecting element (83) from which project two
straight, parallel tie-bars (84, 85) and a straight ap-
pendage (87) projecting from the interconnecting
element (83) on the opposite side from the straight
tie-bars (84, 85); the straight appendage (87) hav-
ing an end portion (87a) adapted to couple with a
first end of a straight plate (90) extending through
the connector element (18) and having a second
end portion for coupling with a straight appendage
(87) of a connector device (81) located on the op-
posite side of the modular structure; the free end
portions (84a, 85a) of the tie-bars (84, 85) also be-
ing connected to an interconnecting element (83) of
a contiguous connector

14. A combination of a structural element for a modular
structure and connector means, comprising:

an integral structural body comprising a central
substantially flat portion (3) and at least two
side connector portions located along opposite
side of the central portion (3) and integral with
the central portion;
said side connector portions including integral
connector bodies (5,6) projecting from the
same side (8) of the structural element trans-
versely to said substantially flat central portion
(3):
at least one layer (10) of thermally insulating
material coupled with the central portion; said
connector bodies (5,6) co-operating with said
connector means (18,18a) interposed between
at least one pair of adjacent structural ele-
ments; characterized in that the connector
means (18, 18a) include at least one piece of
thermally insulating material which is in co-op-
erating contact with the layers of thermally in-
sulating material (10) of the adjacent structural
elements (1; 1a, 1b) to form therewith a sub-
stantially continuous covering layer (25; 25, 50)
of the modular structure.

device (18) so as to be slidable axially but fixed
against rotation.

15. A combination according to Claim 14, character-
ised in that the structural element has a channel
section and the layer of thermally insulating material
extends between the connector bodies (5, 6).

Patentansprüche

1. Modulare Struktur, mit:

- einer Mehrzahl struktureller Elemente (1; 1a,

1b), von denen jedes einen strukturellen, im
wesentlichen ebenen Körper (3) besitzt, der
Verbinderseitenabschnitte mit integralen Ver-
binderkörpern (5, 6) besitzt, welche von dersel-
ben Seite (8) des strukturellen Elements trans-
versal zu dem im Wesentlichen ebenen Körper
(3) hervorstehen;

- mindestens einer Schicht aus thermisch isolie-
rendem Material (10), das durch den integra-
len, im Wesentlichen ebenen Körper (3, 5, 7)
getragen ist;

- einer Verbindungseinrichtung (18, 18a), die
zwischen mindestens einem Paar benachbar-
ter, struktureller Element eingelegt ist und dazu
ausgelegt ist, mit den Verbinderkörpern (5, 6)
zusammenzuwirken;

dadurch gekennzeichnet, dass die Verbindungs-
einrichtung (18; 18a) mindestens ein Stück aus
thermisch isolierendem Material aufweist, das zu-
sammenwirkenden Kontakt mit den Schichten aus
thermisch isolierendem Material (10) der benach-
barten strukturellen Elemente (1; 1a, 1b) herstellt,
um hiermit eine im Wesentlichen kontinuierliche,
abdeckende Schicht (25; 25, 50) der modularen
Struktur zu bilden.

2. Struktur nach Anspruch 1, dadurch gekennzeich-
net, dass die strukturellen Elemente (1; 1a, 1b)
mindestens ein aus Stahlbeton hergestelltes Teil (3)
aufweisen.

3. Struktur nach Anspruch 1 oder Anspruch 2, da-
durch gekennzeichnet, dass der im Wesentlichen
ebene Körper (3) im Grundriss im Wesentlichen
rechteckig ist, wobei sich die Verbinderkörper (5, 6)
entlang der längeren Seiten der rechteckigen Form
erstrecken.

4. Struktur nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass jeder Verbin-
derkörper (5, 6) eine sich entlang im Wesentlichen
der gesamten Länge des strukturellen Elements
selbst erstreckende Wand aufweist.

5. Struktur nach Anspruch 4, dadurch gekennzeich-
net, dass jede Wand (5, 6) einen Abschnitt besitzt,
der sich zu einem freien Rand der Wand selbst ver-
jüngt.

6. Struktur nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass jede Verbin-
dereinrichtung mindestens zwei aneinandersto-
ßende Sitze (21, 22; 21a, 22a; 40, 41) definiert, von
denen jeder dazu ausgelegt ist, einen Verbinderkör-
per (5, 6) eines jeweiligen strukturellen Elements
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aufzunehmen.

7. Modulare Struktur nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
strukturellen Elemente umfassen:

- eine erste Mehrzahl erster struktureller Ele-
mente (1a), von denen jedes mindestens eine
Schicht (10) aus thermisch isolierendem Mate-
rial und Verbinderabschnitte (5, 6) besitzt;

- eine zweite Mehrzahl zweiter struktureller Ele-
mente (1b), von denen jedes mindestens eine
Schicht (10) aus thermisch isolierendem Mate-
rial und Verbinderabschnitte (5, 6) besitzt; wo-
bei die zweiten strukturellen Elemente (1b) den
ersten strukturellen Elementen (1a) zugewandt
angeordnet sind und von diesen durch die Ver-
bindereinrichtung (18a) getrennt sind, welche
zwischen Verbinderabschnitten (5, 6) der ein-
ander zugewandten, ersten und zweiten struk-
turellen Elemente (1a, 1b) eingelegt ist;

- wobei der thermisch isolierende Abschnitt
(18a) in zusammenwirkendem Kontakt mit den
Schichten (10) aus thermisch isolierendem Ma-
terial der ersten strukturellen Elemente (1a) ist,
um hiermit eine erste, im Wesentlichen konti-
nuierliche, abdeckende Schicht (25a) der mo-
dularen Struktur zu bilden und in zusammen-
wirkenden Kontakt mit den Schichten (10) aus
thermisch isolierendem Material der zweiten
strukturellen Elemente (1b) zu sein, um mit die-
sen eine zweite, im Wesentlichen kontinuierli-
che, abdeckende Schicht (50) der modularen
Struktur zu bilden, welche sich in eine der er-
sten abdekkenden Schicht (25a) zugewandte
Position erstreckt.

8. Struktur nach Anspruch 7, dadurch gekennzeich-
net, dass jede Verbindereinrichtung mindestens
zwei erste aneinanderstoßende Sitze (21a, 22a)
definiert, von denen jeder dazu ausgelegt ist, einen
Verbinderkörper (5, 6) eines jeweiligen ersten struk-
turellen Elements (1a) aufzunehmen, und zwei
zweite aneinanderstoßende Sitze (40, 41) definiert,
von denen jeder dazu ausgelegt ist, einen Verbin-
derkörper eines jeweiligen zweiten strukturellen
Elements (1b) aufzunehmen.

9. Struktur nach Anspruch 8, dadurch gekennzeich-
net, dass die Verbindereinrichtung einen Block aus
isolierendem Material aufweist, der ein erstes Paar
benachbarter Kanäle (21a, 22a) besitzt, die dazu
ausgelegt sind, jeweilige Verbinderkörper (5, 6) er-
ster struktureller Elemente (1a) aufzunehmen, und
ein zweites Paar benachbarter Kanäle (40, 41) be-
sitzt, die auf der gegenüberliegenden Seite der er-

sten Kanäle (21a, 22a) vorgesehen und dazu aus-
gelegt sind, jeweilige Verbinderkörper (5, 6) zweiter
struktureller Elemente (1b) aufzunehmen.

10. Struktur nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass das struktu-
relle Element (1; 1a, 1b) eine nach außen gewandte
Schicht (12) aufweist, die auf der gegenüberliegen-
den Seite der Schicht (10) aus thermisch isolieren-
den Material gelegen ist.

11. Struktur nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass die struktu-
rellen Elemente mindestens einen Abschnitt (3)
aufweisen, der aus Stahlbeton hergestellt ist; wobei
das strukturelle Element gegenüberliegende End-
abschnitte (5a, 5b; 6a, 6b) besitzt, von denen Me-
tallelemente (7) hervorstehen, welche Teil einer in-
neren Bewehrung bilden.

12. Struktur nach Anspruch 11, dadurch gekenn-
zeichnet, dass mindestens ein Metallelement (7)
als ein Haken geformt ist, der zum Eingreifen und
Anheben des strukturellen Elements (1) nutzbar ist.

13. Struktur nach Anspruch 7, dadurch gekennzeich-
net, dass sie einen Rahmen (80) mit einer Mehr-
zahl gerader Verbindervorrichtungen (81) aufweist,
die derart miteinander gekoppelt sind, um gerade
Haltestrukturen zu bilden, die sich auf gegenüber-
liegenden Seiten der modularen Struktur erstrek-
ken; wobei jede Verbindervorrichtung ein Verbin-
dungselement (83), von welchem zwei gerade, par-
allele Verbindungsstäbe (84, 85) und ein gerader
Fortsatz (87), der von dem Verbindungselement
(83) auf der gegenüberliegenden Seite der geraden
Verbindungsstäbe (84, 85) hervorsteht, hervorste-
hen; wobei der gerade Fortsatz (87) einen Endab-
schnitt (87a) besitzt, der dazu ausgelegt ist, mit ei-
nem ersten Ende einer geraden Platte (90) gekop-
pelt zu werden, die sich durch das Verbinderele-
ment (18) erstreckt und einen zweiten Endabschnitt
zum Koppeln mit einem geraden Fortsatz (87) einer
Verbindervorrichtung (81) besitzt, die auf der ge-
genüberliegenden Seite der modularen Struktur ge-
legen ist; wobei die freien Endabschnitte (84a, 85a)
der Verbindungsstäbe (84, 85) ebenso mit einem
Verbindungselement (83) einer anstoßenden Ver-
bindervorrichtung (18) derart verbunden sind, um
axial verschiebbar, jedoch gegenüber Rotation fest
zu sein.

14. Kombination eines strukturellen Elements für eine
modulare Struktur und einer Verbindereinrichtung,
umfassend:

einen integralen, strukturellen Körper mit ei-
nem zentralen, im Wesentlichen ebenen Ab-
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schnitt (3) und mindestens zwei Seitenverbin-
derabschnitten, die entlang gegenüberliegen-
den Seiten des zentralen Abschnitts (3) gele-
gen und integral mit dem zentralen Abschnitt
sind;.

wobei die Seitenverbinderabschnitte integrale Ver-
binderkörper (5, 6) aufweisen, die von derselben
Seite (8) des strukturellen Elements transversal zu
dem im Wesentlichen ebenen, zentralen Abschnitt
(3) hervorstehen;

mindestens eine Schicht (10) aus thermisch
isolierendem Material, die mit dem zentralen
Abschnitt gekoppelt ist; wobei die Verbinder-
körper (5, 6) mit der Verbindereinrichtung (18,
18a) zusammenwirken, die zwischen minde-
stens einem Paar benachbarter, struktureller
Element eingelegt ist;

dadurch gekennzeichnet, dass die Verbinderein-
richtung (18, 18a) mindestens ein Stück aus ther-
misch isolierendem Material aufweist, das in zu-
sammenwirkendem Kontakt mit den Schichten aus
thermisch isolierendem Material (10) der benach-
barten strukturellen Elemente (1; 1a, 1b) ist, um
hiermit eine im Wesentlichen kontinuierliche, ab-
deckende Schicht (25; 25, 50) der modularen Struk-
tur zu bilden.

15. Kombination nach Anspruch 14, dadurch gekenn-
zeichnet, dass das strukturelle Element einen Ka-
nalabschnitt besitzt und sich die Schicht aus ther-
misch isolierendem Material zwischen den Verbin-
derkörpern (5, 6) erstreckt.

Revendications

1. Structure modulaire comprenant :

- une pluralité d'éléments structurels (1; 1a, 1b)
dont chacun comprend un corps structurel (3)
sensiblement plat, ayant des parties latérales
de connecteur comprenant des corps de con-
necteur monoblocs (5, 6) faisant saillie depuis
le même côté (8) de l'élément structurel, trans-
versalement audit corps structurel (3) plat ;

- au moins une couche de matériau d'isolation
thermique (10), portée par ledit corps monobloc
(3, 5, 7) sensiblement plat ;

- des moyens de connection (18, 18a), interpo-
sés entre au moins une paire d'éléments struc-
turels adjacents et adaptés pour coopérer avec
les corps de connecteur (5, 6) ;

caractérisée en ce que les moyens de con-
nection (18; 18a) comprennent au moins un élé-

ment en matériau isolant thermiquement, qui établit
un contact avec coopération avec les couches de
matériau (10) isolant thermiquement des éléments
structurels (1; 1a, 1b) adjacents, pour former avec
elles une couche de couverture (25; 25, 50) sensi-
blement continue de la structure modulaire.

2. Structure selon la revendication 1, caractérisée en
ce que les éléments structurels (1; 1a, 1b) com-
prennent au moins une partie (3) réalisée en béton
renforcé.

3. Structure selon la revendication 1 ou la revendica-
tion 2, caractérisée en ce que le corps (3) sensi-
blement plat est sensiblement rectangulaire si on
l'observe en vue en plan ; les corps de connecteur
(5, 6) s'étendant sur les côtés longs de la forme rec-
tangulaire.

4. Structure selon l'une quelconque des revendica-
tions précédentes, caractérisée en ce que chaque
corps de connecteur (5, 6) comprend une paroi
s'étendant sur pratiquement la totalité de la lon-
gueur de l'élément structurel lui-même.

5. Structure selon la revendication 4, caractérisée en
ce que chaque paroi (5, 6) présente ;une section
qui va en s'effilant en direction d'un bord libre de la
paroi elle-même.

6. Structure selon l'une quelconque des revendica-
tions précédentes, caractérisée en ce que chaque
moyen de connecteur définit au moins deux sièges
(21, 22; 21a, 22a, 40, 41) contigus, dont chacun est
chacun est adapté pour loger un corps de connec-
teur (5, 6) d'un élément structurel respectif.

7. Structure modulaire selon l'une quelconque des re-
vendications précédentes, caractérisée en ce que
les éléments structurels comprennent :

- une première pluralité de premiers éléments
structure (1a), dont chacun comporte au moins
une couche (10) en matériau isolant thermique-
ment et des parties de connecteur (5, 6) ;

- une deuxième pluralité de deuxièmes éléments
structurels (1b), dont chacun comporte au
moins une couche (10) en matériau isolant
thermiquement et des parties de connecteur (5,
6), les deuxièmes éléments structurels (1b)
étant agencés pour se situer face aux premiers
éléments structurels (1a) et être séparés de
ceux-ci par les moyens de connection (18a) in-
terposés entre les parties de connecteur (5, 6)
des premiers et deuxièmes éléments structu-
rels (1a, 1b) tournés vers chaque autre ;

- la partie (18a) isolant thermiquement étant en
contact avec coopération avec les couches
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(10) en matériau isolant thermiquement des
premiers éléments structurels (1a), pour former
avec eux une première couche de couverture
(25a) sensiblement continue de la structure
modulaire, et étant en contact de coopération
avec les couches (10) en matériau isolant ther-
miquement des deuxièmes éléments structu-
rels (1b), pour former avec eux une deuxième
couche de couverture (50) sensiblement conti-
nue, de structure modulaire, s'étendant en une
position placée face à la première couche de
couverture (25a).

8. Structure selon la revendication 7, caractérisée en
ce que chaque moyen de connection définit au
moins deux sièges (21a, 22a) contigus, dont cha-
cun est adapté pour loger un corps de connecteur
(5, 6) d'un premier élément structurel (1a) respectif
et deux deuxièmes sièges contigus (40, 41), dont
chacun est adapté pour loger un corps de connec-
teur (5, 6) d'un deuxième élément structurel (1b)
respectif.

9. Structure selon la revendication 8, caractérisée en
ce que les moyens de connecteur comprennent un
bloc de matériau isolant ayant une première paire
de canaux (21a, 22a) adjacents, adaptés pour loger
des corps de connecteur (5, 6) respectifs de pre-
miers éléments structurels (1a) et une deuxième
paire de canaux (40, 41) adjacents, disposés sur le
côté opposé par rapport aux premiers canaux (21a,
22a), et adaptés pour loger des corps de connec-
teur (5, 6) respectifs des deuxièmes éléments struc-
turels (1b).

10. Structure selon l'une quelconque des revendica-
tions précédentes, caractérisée en ce que l'élé-
ment structurel (1; 1a, 1b) comprend une couche
extérieure (12) de parement ou de contact, placée
sur le côté opposé vis-à-vis de celui de la couche
(10) en matériau thermiquement isolant.

11. Structure selon l'une quelconque des revendica-
tions précédentes, caractérisée en ce que les élé-
ments structurels comprennent au moins une partie
(3) réalisée en béton renforcé ; l'élément structurel
ayant des parties d'extrémité (5a, 5b; 6a, 6b) oppo-
sées, d'où font saillie des éléments métalliques (7)
faisant partie d'un renforcement intérieur.

12. Structure selon la revendication 11, caractérisée
en ce qu'au moins un élément métallique (7) est
conformé en crochet, utilisable pour la saisie et la
levée de l'élément structure (1).

13. Structure selon la revendication 7, caractérisée en
ce qu'elle comprend un châssis (80) comprenant
une pluralité de dispositifs connecteurs (81) rectili-

gnes, couplés ensemble pour former des structures
de retenue rectilignes, qui s'étendent sur des côtés
opposés de la structure modulaire ; chaque dispo-
sitif connecteur comprenant un élément d'intercon-
nexion (83), d'où font saillie deux tirants (84, 85) pa-
rallèles, rectilignes, et une annexe (87) rectiligne,
faisant saillie depuis l'élément d'interconnexion (83)
sur le côté opposé par rapport aux tirants (84, 85)
rectilignes ; l'annexe (87) rectiligne comportant une
partie d'extrémité (87a), adaptée pour s'accoupler
à une première extrémité d'une plaque (90) rectili-
gne, s'étendant à travers l'élément connecteur (18),
et ayant une deuxième partie d'extrémité pour l'ac-
couplement à une annexe (87) rectiligne, d'un dis-
positif connecteur (81) placé sur le côté opposé de
la structure modulaire ; les parties d'extrémité libre
(84a, 85a) des tirants (84, 85) étant également con-
nectées à un élément d'interconnexion (83) d'un
dispositif connecteur contigu (18), de façon à pou-
voir être coulissé axialement mais bloqué en rota-
tion.

14. Combinaison d'un élément structurel pour une
structure modulaire et des moyens de connecteur,
comprenant :

un corps structurel monobloc, comprenant une
partie centrale (3) sensiblement plate, et au
moins deux parties de connecteur latérales,
placées sur des côtés opposés de la partie cen-
trale (3) et réalisées d'une seule pièce avec la
partie centrale ;
lesdites parties de connecteur comprenant des
corps de connecteur intégraux (5, 6), faisant
saillie depuis le même côté (8) de l'élément
structurel, transversalement à ladite partie cen-
trale (3) sensiblement plate ;
au moins une couche (10) en matériau isolant
thermiquement, couplée à la partie centrale ;
lesdits corps de connecteur (5, 6) coopérant
avec lesdits moyens de connection (18, 18a),
interposés entre au moins une paire d'éléments
structurels adjacents ;

caractérisée en ce que les moyens de con-
nection (18, 18a) comprennent au moins un élé-
ment en matériau isolant thermiquement, qui est
placé en contact coopérant avec les couches en
matériau isolant thermiquement (10) des éléments
structurels (1; 1a, 1b) adjacents, pour former avec
elles une couche de couverture (25; 25, 50) sensi-
blement continue, de structure modulaire.

15. Combinaison selon la revendication 14, caractéri-
sée en ce que l'élément structurel présente une
section de canal, et la couche de matériau isolant
thermiquement s'étend entre les corps de connec-
teur (5, 6).
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