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Description

DESCRIPTION

Field of the Invention

[0001] The invention relates to modular building units
for use in the construction of largely prefabricated offices,
hotels and apartment blocks, and buildings of a similar
general nature. Such modular building units are box-like
structures which can be manufactured and fitted-out off-
site and then transported to a construction site for final
assembly to form the internal rooms of a building. The
invention also relates to a method for the erection of build-
ings using such modular building units, and in particular
to the alignment of such a building and the levelling of
the lower or ground floor units.

Background Art

[0002] Particularly in the construction of hotels, apart-
ments and student accommodation it is known to con-
struct the buildings from lightweight building modules
each of which is a skeletal steel shell formed from light-
weight structural steel sections welded into a box-like
structure and lined with boarding such as plasterboard,
plywood or oriented strand board (OSB). Each building
module is made initially as such a lined shell, and is then
fitted-out to the desired standard of internal decoration
in a factory before being transported to the final building
site for incorporation into a building. Other building mod-
ules are known, made primarily from wood frames and
wood boarding. Document DE 298 08 134 U discloses
building module with the features of the preambule of
claim 1.
[0003] At the building site, the modules are hoisted by
crane from the lorry or truck on which they had been
transported, and stacked in a vertical and horizontal array
cooperating to form the linked rooms of the final building.
For low-rise buildings, the accuracy required in the stack-
ing process is relatively crude. It makes very little differ-
ence to the final stability of the building whether the in-
dividual modules are accurately positioned vertically one
over the other, and generally it is considered to be ade-
quate for the individual modular building units to be ma-
nipulated into their final positions by hand as they are
lowered by crane. For progressively higher rise buildings,
the accuracy of the vertical alignment of the individual
building units in the array becomes of increasing impor-
tance. Hitherto, however, the accuracy of the stacking
has depended entirely on the skill of the crane driver in
being able to hold the topmost building unit static, while
skilled workers manoeuvre it manually into the correct
vertically aligned position, before the tension in the crane
cable is released and the building unit takes up its final
position over the lower units in the stack.
[0004] It is an object of this invention to provide, for
such a modular building unit and building system, a

means for automatically and accurately aligning the ver-
tically adjacent building units in the stack. By making the
alignment automatic and largely unreliant on the skill of
the building workers manoeuvring the modular building
units into position, it is possible to increase the height of
buildings made from such modular units using unskilled
labour, from a previous practical maximum of about five
storeys to from twenty to thirty storeys.

The invention

[0005] The invention comprises a modular building unit
as specified in claims 1 to 6 herein. The edge location
means, provided by the cooperating location flange and
peripheral recess of vertically adjacent modules, makes
it possible accurately to position the modular building
units one above the other in the array with the minimum
reliance on skilled labour. Preferably the peripheral re-
cess has an inside side wall which slopes upwardly and
inwardly relative to the building module, to guide the ver-
tically adjacent building module into position when stack-
ing the modules one above the other during the erection
of a building therefrom. Therefore the erection team man-
handling the module into position as it is lowered by crane
simply have to guide the module being hoisted into po-
sition to within about two or three centimetres of its final
position, and the sloping inside side wall of the peripheral
recess is sufficient to guide the module into its precise
final position.
[0006] The building modules according to the invention
may be constructed as described and claimed in copend-
ing Patent Application No. W068004 filed herewith and
linked together horizontally and vertically as described
in W068006 filed herewith. They may be made from a
lined skeletal shell of structural building elements as de-
scribed and claimed in copending Patent Application No.
W068007 filed herewith.
[0007] Finally, the invention provides a method of
building as specified in claim 7 herein.

Drawings

[0008]

Figure 1 is a perspective view of a modular building
unit according to the invention;
Figure 2 is a section taken along the line A-A of a
top corner of the building unit of Figure 1;
Figure 3 is a section taken along the line B-B through
a bottom corner of the building unit of Figure 1; and
Figure 4 is a perspective view of a levelling unit for
use with the modular building unit of Figures 1 to 3.

[0009] Figure 1 is a perspective view of a complete
building module 1, constructed according to my copend-
ing Patent Application No W068004 and provided in ad-
dition with edge location means in accordance with this
invention. The module comprises four walls, a floor and
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a roof. One end wall is shown in Figure 1 as having a
window. The opposite end wall (not visible) would have
a door. The window wall would be on the outside of the
assembled building and the door wall would be on the
inside, with the doors opening for example onto a corridor
providing access to any of the modules in a given row.
[0010] Around the outer edge of the top of the module
1 is a peripheral recess which is defined by a corner strip
2, as shown in Figure 2. The corner strip 2 is made from
lightweight cold-formed structural steel by a folding or
creasing operation, and comprises a front face 2a, a low-
er top face 2b, an inclined face 2c and an upper top face
2d. The front face 2a is secured to the structural uprights
of the modular building unit, for example by spot welding
or plug welding. The lower top face 2b lies over the hor-
izontally aligned top ends of those structural uprights.
Between the lower top face 2b and the inclined face 2c
is formed the peripheral recess which extends around all
four edges of the top of the module 1.
[0011] The top of the module 1 is externally boarded
with load-bearing panels 3 which are strong enough to
bear the weight of the construction team members who
are employed to erect a building from a number of such
modular units. The upper top face 2d of the corner strip
2 lies in a recess formed in the top of the load-bearing
panels 3, and over the upper top face 2d is adhered a
strip 4 of acoustic insulation, for example a strip of rubber
or elastomeric material such as high density neoprene
foam. Another such strip 5 of acoustic insulation is ad-
hered over the lower top face 2b of the corner strip 2, so
as to provide good acoustic insulation between vertically
adjacent stacked modules 1. An alternative sound insu-
lation barrier could be obtained by laying the corner strip
2 over a layer of rubber or elastomeric or other sound-
absorbing lining.
[0012] Figure 3 shows the detail of the bottom periph-
ery of each module 1, and also shows how that bottom
detail cooperates with the peripheral recess around the
top edge of the module vertically beneath it in the final
building. That module beneath is shown in Figure 3 in
broken line, but is exactly as described above with ref-
erence to Figure 2. In Figure 3 the strips 4 and 5 of acous-
tic insulation are shown compressed, as they would be
in practice, by the weight of the module or modules 1
vertically above.
[0013] The bottom detail of the module 1 is provided
by a corner strip cold-formed so as to define a downward-
ly extending locating flange 6 into which the structural
uprights (not shown) of the module rest. An outer wall of
the flange 6 extends upwardly as an outside wall portion
7 of the corner strip, which is secured to the outside of
the skeletal building module 1 by spot welding or plug
welding for example. The inner wall of the flange 6 is bent
to follow the angle of the inclined face 2c of the top corner
strip 2, terminating in a bottom plate portion 8 which is
welded to the bottoms of an array of cross-beams (not
shown) which support the floor of the module 1. Although
welding has been specified as the securing method of

choice in the particular example illustrated, other secur-
ing methods such as bolts, rivets or even adhesive are
feasible alternatives depending on the permanence of
the intended building and the stresses to which it is ex-
pected to be exposed.
[0014] When erecting a building from a number of mod-
ules according to the invention, a lowermost array of mod-
ules 1 is first manoeuvred into position and anchored to
foundations. Then one by one the modules 1 of the next
storey are hoisted into position by crane. As the modules
1 are lowered by the crane operator, they are pushed
into position by a crew. The edge location provides ac-
curate positioning of the modules on the modules of the
floor below, and the workmen can walk freely on the roofs
of the ground floor array of modules 1 because the top
boarding 3 is load-bearing.
[0015] When each upper storey module 1 is approxi-
mately in position, the crane driver lowers it its last few
centimetres, and the inclined faces 2c guide it gently but
accurately into register with the module below.
[0016] The assembled modules may be locked togeth-
er as described and claimed in my copending Patent Ap-
plication No. W068006. Alternatively a continuous cable
may be threaded through the wall cavities defined by
mutually aligned vertical structural uprights of successive
storeys of the building and tensioned as a continuous
cable run from the building foundations to roof, to lock
together the modules vertically. Instead of a cable, a se-
ries of interconnected tubes or rods may be used, each
one storey in height, as described in my copending Ap-
plication No W068007. Similar interconnected tubes or
rods may be used across the building in the horizontal
plane, but generally it will be sufficient to connect the
modules together horizontally using gutter plates strad-
dling the roves of horizontally adjacent modules, which
for sound insulation purposes are usually stacked with a
small horizontal gap therebetween. The gutter plates not
only tie the adjacent modules together horizontally but
also prevent the ingress of rain between adjacent mod-
ules during erection.
[0017] Figure 4 shows a levelling unit which in practice
is laid over the foundations or any given course of a build-
ing and accurately levelled before the next courses of
building modules are hoisted into position. The levelling
unit of Figure 4 is given the general reference 10 and
comprises a peripheral structure of C-sections 11, each
made from lightweight cold-formed structural steel. Run-
ning in parallel between the C-sections 11 forming the
long edges of the base levelling unit 10 are an array of
C-section cross-beams 12, each connected to the cor-
responding C-section peripheral beam 11 in exactly the
same way as the floor and ceiling cross-beams are con-
nected in the building modules of Figures 1 to 3. For
additional rigidity, spacers (not shown) of C-section may
be welded at staggered intervals between adjacent pairs
of cross-beams 12, to create an overall rigid assembly.
If desired, although not shown in Figure 4, that assembly
can be clad over its top surface with load-bearing flooring
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similar to the boarding 3 of Figure 2.
[0018] Around the outside edge of the base levelling
unit 10 (although again not shown in Figure 4) is a corner
strip defining a peripheral recess exactly the same as the
corner strip 2 described and illustrated with reference to
Figure 2 around the top of each complete building module
according to the invention. Thus Figure 2 could equally
be a section through one of the edges of the base levelling
unit 10 of Figure 4, except that the line in Figure 2 refer-
enced 1 and indicating the building module would in fact
indicate the outside wall of the levelling unit 10 and the
C-section peripheral members 11.
[0019] In use, it is far easier to handle a levelling unit
10 than a complete fitted-out building module 1. There-
fore after preparing the foundations of the building, one
such levelling unit 10 is placed in position to define the
footprint of each room to be created on successive floors
of the finished building. Levelling of the individual level-
ling units 10 can be achieved by the insertion of metal
shims or by the use of screw jacks, and is carried out
with precision until an accurate level base or lower level
course is created for the upper courses of the individual
building modules 1 of the finished building. As each lev-
elling unit 10 is accurately positioned and levelled, it may
be secured to the foundations or ground level structure
by anchor bolts, tie straps or other appropriate anchorage
means (not shown) so that the base course for the upper
storeys of the building is both accurately levelled and
secured to the foundations or ground level structure.
[0020] Thereafter, individual building modules 10 are
hoisted into position by a crane and are located by the
edge recesses in the levelling units 10, exactly as de-
scribed above in relation to the accurate assembly of the
upper storeys of the building.

Claims

1. A modular building unit (1) comprising a skeletal shell
lined to define the walls of a room or rooms, the build-
ing units (1) when stacked in a vertical and horizontal
array cooperating to form the linked rooms of a build-
ing, characterised in that for precise location of one
module or part thereof vertically over another in the
resulting building, each module is provided around
the perimeter of its base with a downwardly extend-
ing location flange (6), and each module is also pro-
vided with an external roof covering of load-bearing
boarding (3) which extends close to but not up to the
outside perimeter of the top of the module, and the
external perimeter of the module 2a lad with an edg-
ing (2) of cold-formed lightweight steel which has a
first portion (2a,2b) which laps around the top of the
side and end walls of the module and a second por-
tion (2c,2d) which laps over the outside edge of the
boarding (3), so that between the first and second
portions of the edging is formed a peripheral locating
recess (2b, 2c) into which the location flange (6) of

a vertically adjacent building module can accurately
locate.

2. A modular building unit according to claim 1, wherein
the peripheral recess (2b,2c) has an inside side wall
which slopes upwardly and inwardly relative to the
building module, to guide the vertically adjacent
building module into position when stacking the mod-
ules one above the other during the erection of a
building therefrom.

3. A modular building unit according to claim 1 or claim
2, wherein the modular building unit (1) comprises a
skeletal shell of structural steel uprights and cross-
members lined to define the walls of the room.

4. A modular building unit according to any preceding
claim, wherein the lined skeletal shell is clad with
said external roof covering of load-bearing boarding
(3) which extends close to but not up to the outside
perimeter of the top of the module, so that the edge
of the boarding lies along the inside edge of the lo-
cating recess.

5. A modular building unit according to any preceding
claim, wherein the locating recess is lined with a rub-
ber or elastomeric or other sound-absorbing lining
(4, 5).

6. A modular building unit according to any of claims 1
to 4, wherein the edging of cold-formed lightweight
steel (2) is laid over a layer of a rubber or elastomeric
or other sound-absorbing lining (4, 5).

7. A method of building using modular building units
according to any of claims 1 to 6, wherein one or
more levelling units (10) each comprising a skeletal
shell of structural steel peripheral members (11) and
cross-members (12) defining a footprint of a modular
building unit according to any of claims 1 to 6 are
positioned over a foundation or ground level struc-
ture of the building, and each is accurately levelled
and located relative to the adjacent levelling units by
the use of shims or screw jacks between the levelling
units (10) and the building foundations or ground lev-
el structure; and the levelling units (10) are secured
fast to the building foundations or ground level struc-
ture prior to placing individual modular building units
(1) thereon, and locating those modular building
units (1) by engagement of the generally extending
location flange (6) around the perimeter of the base
of each building unit into a peripheral recess (2b, 2c)
formed around the respective levelling unit (10) into
which the location flange (6) of the corresponding
modular building unit (1) can accurately locate.
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Patentansprüche

1. Modulare Baueinheit (1) mit einer Skelettschale,
welche so ausgerichtet ist, dass sie die Wände eines
Raums oder von Räumen definiert, wobei die Bau-
einheiten (1), wenn sie in einer vertikalen und hori-
zontalen Reihe aufgestapelt sind, zusammenwir-
ken, um die miteinander verbundenen Räume eines
Gebäudes zu bilden, dadurch gekennzeichnet,
dass, zur präzisen Lokalisierung eines Moduls oder
eines Teils hiervon vertikal über einem anderen in
dem sich ergebenden Gebilde, jedes Modul am Um-
fang seiner Basis mit einem sich nach unten erstrek-
kenden Aufstellungsflansch (6) versehen ist, und
dass jedes Modul auch mit einer äußeren Dachbe-
deckung einer Last tragenden Schalung (3) verse-
hen ist, welche sich bis nahe an jedoch nicht ganz
zu dem äußeren Umfang der Oberseite des Moduls
hin erstreckt, und dass der äußere Umfang des Mo-
duls mit einer Kante (2) eines kalt verformten Leicht-
gewichtstahls kaschiert ist, welche einen ersten Ab-
schnitt (2a, 2b) aufweist, welcher über die Oberseite
der Seiten-und Endwände des Moduls überlappt und
einen zweiten Abschnitt (2c, 2d) aufweist, welcher
über den äußeren Rand der Schalung (3) überlappt,
so dass zwischen dem ersten und dem zweiten Ab-
schnitt der Kanten eine umgebende Aufstellungs-
ausnehmung (2b, 2c) gebildet ist, in welche der Auf-
stellungsflansch (6) eines vertikal benachbarten
Baumoduls genau eingesetzt werden kann.

2. Modulare Baueinheit nach Anspruch 1, wobei die
Umfangsausnchmung (2b, 2c) eine innere Seiten-
wand hat, welche schräg nach oben und nach innen
relativ zu dem Baümodul verläuft, um das vertikal
anschließende Baumodul in Position zu führen,
wenn die Module während des Baus eines Gebildes
hieraus, eines über dem anderen, gestapelt werden.

3. Modulare Baueinheit nach Anspruch 1 oder An-
spruch 2, wobei die modulare Baueinheit (1) eine
Skelettschale von strukturellen Stahlsäulen und
Querbauteilen aufweist, welche ausgerichtet sind,
um die Wände des Raums zu bilden.

4. Modulare Baueinheit nach einem der vorbergeben-
den Ansprüche, wobei die ausgerichtete Skelett-
schale mit der genannten äußeren Dachbedeckung
einer Last tragenden Schalung (3) kaschiert ist, wel-
che sich bis nahe an jedoch nicht ganz zu dem äu-
ßeren Umfang der Oberseite des Moduls erstreckt,
so dass die Kante der Schalung entlang des Innen-
rands der Aufstellungsausnehmung liegt.

5. Modulare Baueinheit nach einem der vorhergehen-
den Ansprüche, wobei die Aufstellungsausnehmung
mit einer Gummi- oder Elastomer- oder einer ande-
ren Schall absorbierenden Beschichtung (4, 5) be-

schichtet ist.

6. Modulare Baueinheit nach einem der Ansprüche 1
bis 4, wobei die Berandung des kalt verformten
Leichtgewichtstahls (2) über einer Schicht einer
Gummi- oder Elastomer-oder anderen Schall absor-
bierenden Beschichtung (4, 5) liegt.

7. Verfahren zum Errichten eines Gebäudes unter Ver-
wendung von modularen Baueinheiten gemäß ei-
nem der Ansprüche 1 bis 6, wobei eine oder mehrere
Nivellierungseinheiten (10), welche jede eine Ske-
lettschale aus strukturellen Stahlumfangsgliedem
(11) und Quergliedern (12) aufweisen, welche eine
Bodenbcrührungsflächc einer modularen Bauein-
heit gemäß einem der Ansprüche 1 bis 6 definieren,
über ein Fundament oder einem Bodenuiveauzah-
men des Gebäudes positioniert werden, und wobei
jede Einheit genau nivelliert und relativ zu den be-
nachbarten Nivellierungseinheiten, unter Verwen-
dung von Distanzstücken oder Abdrückschrauben
zwischen den Nivellierungseinheiten (10) und dem
Gebäudefundament oder der Grundstruktur, ange-
ordnet werden, und wobei die Nivellierungseinheiten
(10) fest an dem Gebäudefundament oder dem
Grundnivearahmen befestigt werden, bevor einzel-
ne modulare Baueinheiten (1) darauf gesetzt wer-
den, und wobei diese modularen Baueinheiten (1)
durch Eingriff des sich im Wesentlichen um den Um-
fang der Basis jeder Baueinheit in eine Urnfangs-
ausnehmung (2b, 2c) erstreckenden Aufstellungs-
flansches (6) positioniert werden, welcher um die
entsprechende Nivellierungseinheit (10) herum ge-
bildet ist, in welcher der Aufstellungsflansch (6) der
korrespondierenden modularen Baueinheit (1) exakt
angeordnet werden kann.

Revendications

1. Unité de construction modulaire (1) comprenant une
enveloppe d’ossature doublée pour définir les parois
d’une ou de plusieurs pièces, les unités de construc-
tion (1) lorsque empilées dans une rangée verticale
et horizontale coopérant pour former les pièces liées
d’un bâtiment, caractérisée en ce que pour la lo-
calisation précise d’un module ou partie de celui-ci
verticalement sur un autre dans le bâtiment obtenu,
chaque module est pourvu autour du périmètre de
sa base d’une bride de localisation s’étendant vers
le bas (6), et chaque module est également pourvu
d’une toiture externe de planchéiage porteur de
charge (3) qui s’étend près de, mais pas jusqu’au
périmètre extérieur de la partie supérieure du mo-
dule, et le périmètre externe du module est plaqué
avec un débordage (2) d’acier léger formé à froid qui
a une première partie (2a, 2b) qui chevauche la partie
supérieure des parois latérales et d’extrémité du mo-
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dule et une seconde partie (2c, 2d) qui chevauche
le bord extérieur du planchéiage (3), de sorte qu’en-
tre les première et seconde parties du débordage il
est formé un renfoncement de localisation périphé-
rique (2b, 2c) dans lequel la bride de localisation (6)
d’un module de construction verticalement adjacent
peut être localisée avec précision.

2. Unité de construction modulaire selon la revendica-
tion 1, dans laquelle le renfoncement périphérique
(2b, 2c) a une paroi latérale intérieure qui est en pen-
te vers le haut et vers l’intérieur par rapport au mo-
dule de construction, pour guider le module de cons-
truction verticalement adjacent en position lors de
l’empilement des modules les uns sur les autres pen-
dant l’érection d’un bâtiment avec ceux-ci.

3. Unité de construction modulaire selon la revendica-
tion 1 ou 2, dans laquelle l’unité de construction mo-
dulaire (1) comprend une enveloppe d’ossature de
montants et de traverses en acier structurel doublée
pour définir les parois de la pièce.

4. Unité de construction modulaire selon l’une quelcon-
que des revendications précédentes, dans laquelle
l’enveloppe d’ossature doublée est plaquée avec la-
dite toiture externe de planchéiage porteur de charge
(3) qui s’étend près de mais pas jusqu’au périmètre
extérieur de la partie supérieure du module, de sorte
que le bord du planchéiage repose le long du bord
intérieur du renfoncement de localisation.

5. Unité de construction modulaire selon l’une quelcon-
que des revendications précédentes, dans laquelle
le renfoncement de localisation est doublé avec un
caoutchouc ou élastomère ou autre doublure absor-
bant le bruit (4, 5).

6. Unité de construction modulaire selon l’une quelcon-
que des revendications 1 à 4, dans laquelle le dé-
bordage d’acier léger formé à froid (2) est posé sur
une couche de caoutchouc ou élastomère ou autre
doublure absorbant le bruit (4, 5).

7. Procédé de construction utilisant des unités de cons-
truction modulaires selon l’une quelconque des re-
vendications 1 à 6, dans lequel une ou plusieurs uni-
tés de nivellement (10) comprenant chacune une en-
veloppe d’ossature de traverses (12) et d’éléments
périphériques (11) en acier structurel définissant
l’encombrement d’une unité de construction modu-
laire selon l’une quelconque des revendications 1 à
6 sont positionnées sur une fondation ou structure
au niveau du sol du bâtiment, et chacune est nivelée
avec précision et localisée par rapport aux unités de
nivellement adjacentes par l’utilisation de cales ou
vis de calage entre les unités de nivellement (10) et
les fondations du bâtiment ou la structure au niveau

du sol ; et les unités de nivellement (10) sont fixées
rapidement aux fondations du bâtiment ou structure
au niveau du sol avant de placer les unités de cons-
truction modulaires (1) individuelles dessus, et de
localiser ces unités de construction modulaires (1)
par engagement de la bride de localisation s’éten-
dant généralement (6) autour du périmètre de la ba-
se de chaque unité de construction dans un renfon-
cement périphérique (2b, 2c) formé autour de l’unité
de nivellement (10) respective dans laquelle la bride
de localisation (6) de l’unité de construction modu-
laire (1) correspondante peut être placée avec pré-
cision.
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