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(54) GUIDE ASSEMBLY FOR POSITIONING BUILDING UNITS

(57)  Aguide assembly (5) and method for positioning
a generally cuboid building unit (6) at a construction site,
the guide assembly (5) comprising a lower guide member
(1) for attachment to a top surface of a construction ele-
ment or foundation, the lower guide member (1) compris-
ing a first guide surface (2); and an upper guide member
(3) for attachment to a bottom of said building unit (6),
the upper guide member (3) comprising a second guide
surface (4) for engaging the first guide surface (2); where-
in the first guide surface (2) and the second guide surface
(4) are shaped for slidably guiding the upper guide mem-
ber (3) along an oblique guide path (7) when lowered
onto the lower guide member (1), the guide path (7) hav-
ing an average inclination (8) smaller than 45 degrees
with respect to the horizontal pane.
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Description

TECHNICAL FIELD

[0001] The disclosure relates to the construction of
buildings using prefabricated building units, more specif-
ically to a guide assembly and method for positioning
such a building unit during construction of a building, in
particular in relation to the already built portion of the
building.

BACKGROUND

[0002] Modular construction of buildings from prefab-
ricated building units has been used for many years for
reducing construction time and expense. Modular con-
struction has the advantages that the units can be pre-
fabricated at some remote place such as a factory and
subsequently transported to the building site where the
units can be assembled into a building. The prefabrica-
tion of the units can differ depending on the building meth-
od. In some cases, substantially flat panels are prefab-
ricated and transported to a site for assembly into a build-
ing. The transport of the panels in this case is reasonably
straightforward but the assembly on site involves a con-
siderable amount of labor, resulting in increased expens-
es. In other cases, the entire building is prefabricated and
transported to a final location but the transportation in
this case, if possible at all, can present significant diffi-
culties and costs. For these reasons, it is advantageous
to assemble a building from several prefabricated three-
dimensional building units that still can be transported
without considerable difficulty and can then be assem-
bled on site without requiring extensive labor and time.

[0003] In known solutions for prefabricating three-di-
mensional building units each modular unit is pre-
formed/fabricated at a factory for final assembly at a
building site, the modular units being stackable in various
arrays to form a completed building. The interiors of such
units can also be prepared at the factory to a different
degree. Various plumbing and electrical conduits, as well
as heating and air circulating ducts, can be formed in the
units and interconnected when such units are stacked to
form the completed building. However, due to risks of
damage to the outer walls when assembling the units on
site, more particularly damages caused by shock or slid-
ing contact between adjacent side walls when the units
are vertically lowered into place, it is generally avoided
that any material that is sensitive to external forces, such
asrelatively soft joint sealings (insulation or fire sealings),
is exposed on the outer walls of the units.

[0004] This results in additional manual labour and
time required when assembling the building, as such nec-
essary sealings between the units need to be added on
site when the units are placed in their final position.
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SUMMARY

[0005] Itis an object to provide a guide assembly that
overcomes or at least reduces the problem mentioned
above.

[0006] The foregoing and other objects are achieved
by the features of the independent claims. Further imple-
mentation forms are apparent from the dependent
claims, the description and the figures.

[0007] According to a first aspect, there is provided a
guide assembly for positioning a generally cuboid build-
ing unit at a construction site, the guide assembly com-
prising a lower guide member for attachment to a top
surface of a construction element or foundation, the lower
guide member comprising a first guide surface, and an
upper guide member for attachment to a bottom of the
building unit, the upper guide member comprising a sec-
ond guide surface for engaging the first guide surface,
wherein the first guide surface and the second guide sur-
face are shaped for slidably guiding the upper guide
member along an oblique guide path when lowered onto
the lower guide member, and wherein the guide path has
an average inclination smaller than 45 degrees with re-
spect to the horizontal pane. Providing an oblique guide
path with such a shallow angle of inclination upon low-
ering the building unit ensures that there is reduced slid-
ing contact between adjacent units, thus reducing the
risk of any possible damage to the outer surface of the
units, such as a dislocation or tear of joint sealings (in-
sulation or fire sealing). The prefabricated building unit
can be lowered while keeping a safe distance to neigh-
boring walls or parts of the already constructed building
with the sideways movement towards these neighboring
walls or parts being performed in a controllable manner
guided by the guide members.

[0008] In a possible implementation form of the first
aspect the average inclination is smaller than 30 degrees
with respect to the horizontal pane. An angle of less than
30° ensures a rather small vertical movement thereby
reducing the risk of damage.

[0009] In a possible implementation form of the first
aspect the average inclination is approximately 16 de-
grees with respect to the horizontal pane. An angle of
less than 16° ensures an even lesser vertical movement
and thereby further reduces the risk of damage.

[0010] In a possible implementation form of the first
aspect the guide path slopes down towards an edge of
the lower guide member.

[0011] In a possible implementation form of the first
aspect the first guide surface comprises a slope corre-
sponding to the inclination.

[0012] In a possible implementation form of the first
aspect the first guide surface comprises two slopes, at
least one of the slopes corresponding to the inclination.
[0013] In a possible implementation form of the first
aspect the two slopes define an upper part of the lower
guide member shaped as an inverted V. Thus, two op-
posing guide services are created that allow exact posi-
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tioning of the building element.

[0014] In a possible implementation form of the first
aspect both slopes correspond to the inclination, thus
defining an upper part of the lower guide member with
an upper surface shaped as an inverted V with two equal
sides.

[0015] In a possible implementation form of the first
aspect the two slopes are connected by a curved surface
to create a smooth engagement surface for engaging the
second guide surface.

[0016] In a possible implementation form of the first
aspect the second guide surface of the upper guide mem-
ber corresponds to the first guide surface of the lower
guide member.

[0017] Accordingto a second aspect, there is provided
a generally cuboid building unit for positioning at a con-
struction site, the building unit comprising at least one
upper guide member of a guide assembly according to
any one of the possible implementation forms of the first
aspect attached to a bottom surface of the building unit,
wherein the upper guide member is arranged to slidably
engage with a corresponding lower guide member when
the building unit is lowered into place, thereby guiding
the building unit to its place along the guide path of the
guide assembly with the inclination.

[0018] Ina possible implementation form of the second
aspect the building unit comprises at least two of the up-
per guide members, preferably arranged diagonally at or
near opposite lower corners of the building unit, and at
least two of the corresponding lower guide members of
the guide assembly arranged at or near the correspond-
ing upper corners the building unit, so that when one of
the building units is lowered onto another one of the build-
ing units the corresponding guide members engage sli-
dably, thereby guiding the lowered building unit to its
place along the guide path of the guide assembly.
[0019] Inapossibleimplementation form ofthe second
aspect, at least one side wall of the cuboid building unit
is at least partially covered by a layer of relatively soft
insulation material.

[0020] According to a third aspect, there is provided a
method of positioning a building unit at a construction
site, the method comprising:

providing at least one building unit according to any
one of the possible implementation forms of the sec-
ond aspect,

arranging at least one lower guide member corre-
sponding to the at least one upper guide member of
the building unit to a top surface of a construction
element or foundation in a position corresponding to
a desired final position of the building unit,

lifting and moving the building unit to a first position,
wherein the at least one upper guide member is lo-
cated above but off-axis with respect to the at least
one lower guide member,
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lowering the building unit vertically without any side-
ways movement into a second position where the at
least one upper guide member and the at least one
lower guide member engage,

further lowering the building unit while the upper
guide member slidably engages the lower guide
member and guides the building unit along the guide
path of the guide assembly to its final position.

[0021] In a possible implementation form of the third
aspect, wherein the building unit is to be placed to a final
position adjacent to a side wall of a construction element
or another one of the building units, the method compris-
es:

lifting and moving the building unit to a first position
with a first side wall of the building unit in close par-
allel proximity to a second side wall of the construc-
tion element or building unit, wherein the atleast one
upper guide member is located above but off-axis
with respect to the at least one lower guide member,

lowering the building unit vertically without any side-
ways movement into a second position where the at
least one upper guide member and the at least one
lower guide member engage,

further lowering the building unit while the upper
guide member slidably engages the lower guide
member and guides the building unit along the guide
path of the guide assembly to its final position, whilst
the sideways movement towards the second side
wall is limited by the guide path to thereby minimize
sliding contact between the first side wall and the
second side wall,

wherein at least one of the first side wall and the
second side wall is at least partially covered by a

layer of relatively soft insulation material.

[0022] These and other aspects will be apparent from
the embodiments described below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] In the following detailed portion of the present
disclosure, the aspects, embodiments and implementa-
tions will be explained in more detail with reference to
the example embodiments shown in the drawings, in
which:

Figs. 1A to 1F show front views of different possible
embodiments of the lower guide member of the guide
assembly,

Figs. 1G to 11 show front views of different possible
embodiments of the guide assembly,

Fig. 2A shows a front view of an embodiment of the
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lower guide member of the guide assembly,

Fig. 2B shows a side view of an embodiment of the
lower guide member of the guide assembly,

Fig. 2C shows a front view of an embodiment of the
upper guide member of the guide assembly,

Fig. 2D shows a side view of an embodiment of the
upper guide member of the guide,

Fig. 3 shows a perspective view of the embodiment
of the lower guide member shown in Figs. 2A to 2B,
Fig. 4 shows a cut-off perspective view of the em-
bodiment of the guide assembly shown in Figs. 2A
to 2D attached to the top and bottom surfaces of
respective building units, while engaging the building
units in their final position,

Fig. 5 shows a perspective view of the embodiment
of the lower guide member shown in Fig. 3, provided
at an upper corner of a building unit,

Fig. 6 shows a schematic perspective view of a
cuboid building unit, with locations for the lower and
upper guide members indicated atthe respective up-
per and lower corners,

Figs. 7A to 7D each show a schematic elevated view
of a group of building units, illustrating the steps of
the method of positioning a building,

Figs. 8Ato 8B show an enlarged view of the engage-
ment area of the group of building units in Figs. 7A
to 7D, illustrating the final steps of positioning a build-
ing unit and some features in greater detail.

DETAILED DESCRIPTION

[0024] Guide assemblies for positioning building units
at a construction site are generally known. These assem-
blies usually comprise engaging upper and lower guide
members that help centering a unit when it is lowered
onto a foundation, or onto another building unit. These
guide members may comprise tapered blocks and
matching recesses with side surfaces sloping at a steep
angle.

[0025] These kind of guide assemblies work well when
the units are vertically lowered into their final position,
which is the common situation when assembling prefab-
ricated steel or concrete units to form a multistory build-
ing.

[0026] However, in case of building units with side
walls comprising exposed elements such as e.g. soft in-
sulation or fire sealing, lowering the units vertically
presents a danger of damaging these exposed elements
upon sliding contact between adjacent units.

[0027] These above-mentioned disadvantages are
overcome by means of the embodiments of the present
disclosure.

[0028] Figs. 1A to 1C illustrate different possible em-
bodiments of the lower guide member 1 of the guide as-
sembly 5, wherein a first guide surface 2 of the guide
member 1 is shaped to provide an oblique guide path for
an upper guide member with an average inclination 8
smaller than 45 degrees with respect to the horizontal

10

15

20

25

30

35

40

45

50

55

pane. This average inclination can be achieved in several
ways including, but not limited to providing a linear sur-
face 2 as shown of Fig. 1A, as well as by providing an
inwards curved (concave) surface 2 as shown on Fig.
1B, or an outwards curved (convex) surface 2 as shown
on Fig. 1C.

[0029] Figs. 1D to 1F illustrate further possible embod-
iments of the lower guide member 1, wherein the guide
member 1 may comprise a generally cuboid lower part,
and an upper part comprising a sloping guide surface 2,
which sloping surface may correspond to a desired av-
erage inclination 8. As shown on Fig. 1E, the upper part
may comprise two slopes, thereby defining an upper part
with a recess shaped as a V. The slopes may also slope
down towards the edges of the guide member 1 as shown
on Fig. 1F, thereby defining an upper part shaped as an
inverted V. The two slopes may even have the same
inclination, thereby defining an upper surface shaped as
an inverted V with two equal sides.

[0030] Figs. 1G to 1l illustrate different possible em-
bodiments of the guide assembly 5, comprising a lower
guide member 1 according to the embodiment shown on
Fig. 1F, and an upper guide member 3, the guide mem-
bers arranged to slidably engage along an oblique guide
path 7. As shown on Fig. 1G, the upper guide member
3 may comprise a curved second guide surface 4.
[0031] In a different embodiment, the upper guide
member 3 may comprise a linear second guide surface
4, as shown on Fig. 1H. In a further alternative embodi-
ment shown on Fig. 11, the second guide surface 4 of the
upper guide member 3 may correspond to the first guide
surface 2 of the lower guide member 1.

[0032] Figs. 2A, 2B, and Fig. 3 illustrate an example
embodiment of the lower guide member 1 of the guide
assembly 5. In this embodiment, as shown in the front
view of Fig. 2A, two slopes of the first guide surface 2
are connected by a curved surface 2A to create a smooth
engagement surface for engaging a second guide sur-
face 4. The radius R of the curvature is selected to ensure
that the transition between the linear and curved portions
of the guide surface 2 is seamless, with no noticeable
bump or visible edge in between. For example, when the
desired angle of inclination 8 is approx. 16 degrees, and
the curved surface 2A has a width W of approx. 20 cm,
the radius is selected to be in the region of 50 to 90 cm,
more preferably 60 to 80 cm, more preferably approx. 70
cm.

[0033] Infurther possible embodiments, one or both of
the edges connecting the first guide surface 2 and the
front and rear faces of the lower guide member 1 respec-
tively may be cut off as shown in the side view Fig. 2B
to provide a better engagement surface for an upper
guide member 3. For example, the edges may be cut off
to an extent of 5-5 cm both vertically and horizontally,
thus resulting in a sloping top front and rear edge with
an inclination of 45 degrees.

[0034] Figs. 2C and 2D illustrate an embodiment of the
upper guide member 3 of the guide assembly 5. In this
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embodiment, as shown in the front view of Fig. 2C, two
slopes of the second guide surface 4 are connected in
the middle by a curved surface. The inclination of the
slopes and the radius R of the curvature of the curved
surface in between are selected to approximately corre-
spond to the parameters of the first guide surface 2 of
the lower guide member 1 shown on Fig. 2A, thereby
resulting in approximately corresponding guide surfaces.
This ensures that there is minimal clearance between
the guide members once they reach their final position.
[0035] In further possible embodiments, one or both of
a front guide wall 12 and a rear guide wall 13 may be
added to the front and rear side of the upper guide mem-
ber 3 respectively, as shown in Fig. 2D, thereby resulting
in an upper guide member 3 with a shape of an inverted
U when viewed from the side. These guide walls ensure
an enhanced positioning effect when the upper guide
member 3 is lowered onto the lower guide member 1.
This embodiment of the upper guide member 3 compris-
ing guide walls 12,13 provides a further enhanced posi-
tioning effect when used together with a lower guide
member 1 according to the embodiment illustrated on
Fig. 2B, as the cut-off edges of the lower guide member
1 ensure increased tolerance for misalignment of the
guide members, as well as better engagement with the
guide walls 12,13.

[0036] Fig. 4 illustrates in a cut-off perspective view of
how the upper guide member 3 and lower guide member
1 shown in Figs. 2A to 2D can engage as a guide assem-
bly 5 when attached to the top and bottom surfaces of
respective building units 6, thereby guiding the building
units into their final position with respect to each other.

[0037] Figs.5 and 6 show an embodiment of the build-
ing unit 6. The building unit may have a substantially rec-
tangular cuboid shape. In some embodiments, the build-
ing unit may comprise a basic structure of interconnected
steel beams arranged so that they define the edges of
the rectangular cuboid shape. Fig. 5 shows how a lower
guide member 1 may be arranged at an upper corner of
the building unit. Fig. 6 illustrates the positioning of lower
guide members 1 arranged diagonally at or near opposite
upper corners of the building unit 6, while upper guide
members 3 are arranged at or near the corresponding
lower corners of the building unit 6. This arrangement
ensures an optimal positioning effect when arranging
building units 6 on top of each other, while keeping the
number of necessary guide assemblies 5 low, and thus
saving material costs. In other possible embodiments it
may also be possible that the building unit 6 is arranged
with fewer or more upper guide members 3 or lower guide
members 1 attached to the bottom and top surface of the
building unit 6, respectively.

[0038] Figs. 7A to 7D illustrate the steps of a method
of positioning a building unit 6. Fig. 7A shows three ad-
jacent building units 6 in their final, assembled position,
and a fourth, new building unit 6 to be positioned. The
new building unit 6 comprises at least one upper guide
member 3 indicated at its lower right corner, while there
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is also at least one lower guide member 1 provided at
the corresponding upper corner of the building unit 6
where the new unit is to be lowered onto, the location of
which lower guide member 1 corresponds to a desired
final position P3 of the new unit 6.

[0039] In afirststep, as shown on Fig. 7A, the new unit
6 is lifted and moved to a first position P1, wherein the
upper guide member 3 is located above but off-axis with
respect to the lower guide member 1. In this first position
P1 the side wall of the new unit 6 is in close parallel
proximity to the side wall of the adjacent unit it is to be
positioned next to, in case there is one.

[0040] In asecond step, as shown on Fig. 7B, the new
unit 6 is lowered vertically without any sideways move-
ment into a second position P2, where the upper guide
member 3 and the lower guide member 1 engage. Avoid-
ing any sideways movement in this step is important in
order to reduce the risk of sliding contact between the
first side wall 9 of the new unit and the second side wall
10 of the adjacent unit and thus to avoid damaging the
potentially exposed elements on the side walls 9, 10 of
the units 6.

[0041] In a third step, as shown on Fig. 7C, the new
unit 6 is further lowered while the upper guide member
3 slidably engages the lower guide member 1 and guides
the new building unit 6 along a guide path 7 to its final
position P3. During this step, the sideways movement
towards the second side wall 10 is limited by the guide
path 7 to thereby minimize sliding contact between said
first side wall 9 and said second side wall 10.

[0042] Figs. 8A to 8B illustrate the final steps of posi-
tioning the building unit 6 and some features in greater
detail, in an enlarged view of the engagement area of the
building units of Figs. 7A to 7D.

[0043] As shown on Fig. 8A, at least one of the first
side wall 9 and said second side wall 10is atleast partially
covered by a layer of relatively soft insulation material
11. The oblique guide path indicated by the thick arrow,
with its shallow angle of inclination provided by the en-
gaging guide surfaces of the upper guide member 3 and
lower guide member 1 upon lowering the new building
unit 6 ensures that there is reduced sliding contact be-
tween adjacent side walls 9 and 10 of the building units,
thus reducing the risk of any possible damage to the outer
surface of the units, such as a dislocation or tear of the
insulation material 11.

[0044] As shown on Fig. 8B, when the new building
unit is in its final position, the insulation material is fitted
perfectly between the adjacent units 6, while the match-
ing guide surfaces of the guide assembly 5 ensure that
there is a minimal distance between the units 6.

[0045] The various aspects and implementations have
been described in conjunction with various embodiments
herein. However, other variations to the disclosed em-
bodiments can be understood and effected by those
skilled in the art in practicing the claimed subject-matter,
from a study of the drawings, the disclosure, and the ap-
pended claims. In the claims, the word "comprising" does
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not exclude other elements or steps, and the indefinite
article "a" or "an" does not exclude a plurality. The mere
factthat certain measures are recited in mutually different
dependent claims does not indicate that a combination
of these measures cannot be used to advantage.
[0046] The reference signs used in the claims shall not
be construed as limiting the scope.

Claims

1. A guide assembly (5) for positioning a generally
cuboid building unit (6) at a construction site, said
guide assembly (5) comprising:

a lower guide member (1) for attachment to a
top surface of a construction element or foun-
dation, said lower guide member (1) comprising
a first guide surface (2), and

an upper guide member (3) for attachment to a
bottom of said building unit (6), said upper guide
member (3) comprising a second guide surface
(4) for engaging said first guide surface (2),
wherein

said first guide surface (2) and said second
guide surface (4) are shaped for slidably guiding
said upper guide member (3) along an oblique
guide path (7) when lowered onto the lower
guide member (1), and wherein

said guide path (7) has an average inclination
(8) smaller than 45 degrees with respect to the
horizontal pane.

2. A guide assembly (5) according to claim 1, wherein
said average inclination (8) is smaller than 30 de-
grees with respect to the horizontal pane.

3. A guide assembly (5) according to claim 1, wherein
said average inclination (8) is approximately 16 de-
grees with respect to the horizontal pane.

4. Aguide assembly (5) according to any one of claims
1 to 3, wherein said guide path (7) slopes down to-
wards an edge of said lower guide member (1).

5. Aguide assembly (5) according to any one of claims
1 to 4, wherein said first guide surface (2) comprises
a slope corresponding to said inclination (8).

6. A guide assembly (5) according to claim 5, wherein
said first guide surface (2) comprises two slopes, at
least one of said slopes corresponding to said incli-
nation (8).

7. A guide assembly (5) according to claim 6, wherein
said two slopes define an upper part of the lower
guide member (1) shaped as an inverted V.
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8.

10.

1.

12.

13.

14.

A guide assembly (5) according to claim 7, wherein
both of said two slopes correspond to said inclination
(8), thus defining an upper part of the lower guide
member (1) with an upper surface shaped as an in-
verted V with two equal sides.

A guide assembly (5) according to any one of claims
6 to 8, wherein said two slopes are connected by a
curved surface (2A) to create a smooth engagement
surface for engaging said second guide surface (4).

A guide assembly (5) according to any one of claims
1 to 9, wherein the second guide surface (4) of the
upper guide member (3) corresponds to the first
guide surface (2) of the lower guide member (1).

A generally cuboid building unit (6) for positioning at
a construction site, said building unit (6) comprising:

at least one upper guide member (3) of a guide
assembly (5) according to any one of claims 1
to 9, attached to a bottom surface of said building
unit (6), wherein

said upper guide member (3) is arranged to sl-
idably engage with a corresponding lower guide
member (1) when the building unit (6) is lowered
into place,

thereby guiding the building unit (6) to its place
along the guide path (7) of said guide assembly
(5) with said inclination (8).

A building unit (6) according to claim 11, wherein the
building unit (6) comprises:

at least two of said upper guide members (3),
preferably arranged diagonally at or near oppo-
site lower corners of the building unit (6), and
at least two of the corresponding lower guide
members (1) of said guide assembly (5) ar-
ranged at or near the corresponding upper cor-
ners the building unit (6),

so that when one of said building units (6) is
lowered onto another one of said building units
(6) the corresponding guide members (1,3) en-
gage slidably, thereby guiding the lowered build-
ing unit (6) to its place along the guide path (7)
of said guide assembly (5).

A building unit (6) according to any of claims 11 or
12, wherein

at least one side wall (9,10) of said cuboid building
unit (6) is at least partially covered by a layer of rel-
atively soft insulation material (11).

A method of positioning a building unit (6) at a con-
struction site, the method comprising:

providing at least one building unit (6) according
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to any one of claims 11 to 13,

arranging at least one lower guide member (1)
corresponding to the at least one upper guide
member (3) of said building unit (6) to a top sur-
face of a construction element or foundation in %
a position corresponding to a desired final posi-

tion (P3) of said building unit (6),

lifting and moving said building unit (6) to a first
position (PI), wherein said at least one upper
guide member (3) is located above but off-axis 70
with respect to said at least one lower guide
member (1),

lowering said building unit (6) vertically without

any sideways movement into a second position
(P2) where said at least one upper guide mem- 15
ber (3) and said at least one lower guide member

(1) engage,

further lowering said building unit (6) while said
upper guide member (3) slidably engages said
lower guide member (1) and guides the building 20
unit (6) along the guide path (7) of the guide
assembly (5) to its final position (P3).

15. A method of positioning a building unit (6) at a con-
struction site according to claim 14, wherein said 25
building unit (6) is to be placed to a final position (P3)
adjacent to a side wall (10) of a construction element
or another one of said building units (6), the method
comprising
lifting and moving said building unit (6) to a first po- 30
sition (P1) with a first side wall (9) of said building unit
(6) in close parallel proximity to a second side wall
(10) of said construction element or building unit (6),
wherein said at least one upper guide member (3)
is located above but off-axis with respect to said at 35
least one lower guide member (1),
lowering said building unit (6) vertically without any
sideways movement into a second position (P2)
where said at least one upper guide member (3) and
said at least one lower guide member (1) engage, 40
furtherlowering said building unit (6) while said upper
guide member (3) slidably engages said lower guide
member (1) and guides the building unit (6) along
the guide path (7) of the guide assembly (5) to its
final position (P3), whilst the sideways movement 45
towards said second side wall (10) is limited by said
guide path (7) to thereby minimize sliding contact
between said first side wall (9) and said second side
wall (10),
wherein at least one of said first side wall (9) and 50
said second side wall (10) is at least partially covered
by a layer of relatively soft insulation material (11).

55
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