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ABSTRACT

(Fig. 9)

A structural panel (1) has a structural frame (2) of interconnected structural members
(10, 15, 16, 17) of cold-rolled steel material. EPS insulation (3) is integrally moulded
around the structural members to a combined depth of the members and wall tie
brackets (4) extending outwardly. There is minimal surface area contact between
each .bracket (4) and a structural member (10) to minimise cold bridging. Wall ties
(5) connect to the brackets (4) by engagement of a hooks (56) on the wall ties (5) with

slots (51) in the brackets, again with minimal area of contact.




5

10

15

20

25

30

CA 02365717 2001-12-18

-1-

“Constructional Elements”

TRODUCTIO

Field of the Invention

The 1invention relates to constructional elements of structural material such as rolled

steel.
Prior Art Discussion

United States Patent No. US5799462 (McKinney) describes a structural panel. The
panel has C-shaped structural members on both sides of the panel facing inwardly so

that their webs form parts of both opposed surfaces of the panel. The panel also has
integral insulation which permanently interlocks the structural members. Also,

United States Patent No. US4953334 describes a panel having integral insulation and

reinforcing structural members.

While these panels appear to have good insulation properties, they also appear to
lack structural strength.

Also, it appears that it would be difficult to interconnect them with other

constructional elements to provide the required overall structural strength for a
building.

A further disadvantage 1s that it appears that they would significantly lose structural
integrity in the event of a fire.

The invention addresses these problems.
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SUMMARY OF THE INVENTION

According to the invention, there 1s provided a structural panel comprising structural

members and integrally moulded insulation, characterised in that,

the structural members are interconnected independently of the insulation as

a structural frame.

Because the structural members are interconnected as a structural frame, the panel
does not rely on the strength of the insulation. There 1s therefore both excellent

insulation, and also excellent structural strength even in the event of a fire.

In one embodiment, at least some of the structural members have a cross-sectional

shape with a web and a pair of flanges, and the web extends across at least some of

the depth of the element.

In another embodiment, the structural frame comprises upper and lower rails

interconnected by uprights, and at least one diagonal brace.

In a further embodiment, at least one upright and at least one rail comprise a web

and a pair of side flanges, and wherein each upright 1s connected at each end to a rail

by interconnection of the flanges.

In one embodiment, at least one upright fits at each end between the flanges of a rail,

and said rail flanges are substantially planar, without a turned-in lip.

In another embodiment, the panel further comprises a plurality of wall tie brackets

secured to the frame and each having means for attachment to a wall tie.
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3.

In a further embodiment, the brackets extend transversely from the structural frame

on an outer side of the panel.

In one embodiment, the insulation extends to the total depth of the frame and the

brackets.

In another embodiment, an end face of each bracket 1s flush with the insulation at an

outer surface of the panel.

In a further embodiment, flanges of at least some structural members are flush with

the insulation at an inner surface of the panel.

In one embodiment, each bracket comprises a wall-tie-engaging slot extending

parallel to the uprights.

In another embodiment, each bracket comprises a shank extending through a

structural member flange, and a plug engaging the web of the structural member.

In a further embodiment, the plug comprises a head extending through the web, and

a shoulder abutting against the web.

In one embodiment, the insulation 1s of EPS materal.

According to another aspect, there is provided a structural assembly comprising:

a structural panel as defined above;

an elongate floor support suspended from the panel along an upper side edge

of the panel; and
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joists connected to the suspended support and extending transversely from the

plane of the panel.

In one embodiment, the suspended support comprises:

5
a vertical web abutting against an inner surface of the panel;
a top flange extending across a top side edge of the panel and terminating in a
lip extending downwardly; and
10

a ledge extending horizontally from the vertical web, said joists resting on the

ledge.

In one embodiment, the vertical web comprises a plurality of cut-out tabs extending

15 from the vertical web and each being secured to a joist.

In another embodiment, the assembly comprises a cable duct extending through tab

cut-out apertures and insulation in the panel.

20  According to another aspect, the invention provides a wall tie comprising:

a mortar-engaging outer end;

a shank; and

25
an mner end comprising a hook shaped for engagement in a slot of a wall tie

bracket.

In another aspect, the invention provides a wall tie bracket comprising:

30
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an outer end comprising a slot for engagement with a wall tie;

a shank; and

an inner end comprising a head and a shoulder extending transversely of the

shank, the head having a smaller width than the shoulder.

In a still further aspect, the invention provides a method of manufacturing a

structural panel comprising the steps of:

fabricating a structural frame of interconnected structural members;

placing the structural frame 1n a mould; and

injecting insulation material into the mould so that the insulation extends at

least to the depth of the structural frame; and

allowing the insulation to cure.

In one embodiment, the invention comprises the further step of connecting wall tie

brackets to the structural members, and wherein the insulation is injected to the total

depth of the structural members and the brackets.

In another embodiment, the mould is shaped to provide an outer surface of the

insulation flush with outer faces of the brackets, and an inner surface of insulation

flush with surfaces of the structural members.

In a further embodiment, the insulation is EPS.
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N .
DETAILED DESCRIPTION OF THE INVENTION

Brief Description of the Drawings

The invention will be more clearly understood from the following description of

some embodiments thereof, given by way of example only with reference to the

accompanying drawings in which:-

Fig. 1 1s a perspective view from above showing a structural panel of the

invention being used for construction of a double leaf wall;

Fig. 2 1s a front view of a structural frame of the element, and Fig. 3 is a

detailed view of a brace tensioner;

F1g. 4 1s a cross-sectional view through an upright of the frame, and Fig. 5 is a

side view of the upright;

Fig. 6 1s a cross-sectional view illustrating interconnection of an upright with

a bottom rail, and Fig. 7 is a front view;

Fig. 8 1s an elevational view of the panel, showing an inner surface;

Fig. 9 is a cross-sectional plan view showing connection of the panel with a

masonry wall leaf:

Fig. 10 is a perspective view showing how a bracket is connected to an

upright, and how a wall tie is connected to the bracket;

Fig. 11 1s a set of views illustrating the bracket in more detail:
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Fig. 12 is a set of views showing the wall tie in more detail;

Fig. 13 1s a diagrammatic plan view showing how panels may be used at a

corner where walls adjoin;
Fig. 14 is an end view of a joist support;

Fig. 15 i1s a perspective view of the top of an element and how it supports

joists; and
Fig. 16 1s an end view of a joist.

Description of the Embodiments

Referring to Fig. 1, a structural panel 1 comprises a structural frame 2 of cold-rolled
steel material and integrally moulded expanded polystyrene (EPS) insulation 3. Wall
tie brackets 4 are connected according to a grid pattern to the frame 2, and their outer
faces are flush with the insulation 3 in the outer surface of the panel 1. The brackets

3 are described in more detail below. Wall ties 5 are connected to the brackets 4 to

span a cavity as a block outer wall leaf 6 i1s being built.

The structural frame 2 i1s shown in more detail in Figs. 2 to 6. In elevation, it
comprises uprights 10 which have slots 11 and which extend between a horizontal
top raill 15 and a horizontal bottom rail 16. Some of the uprights 10 are
interconnected by nagging rails 17. The frame 2 also comprises a pair of diagonal

braces 18, each having a flat steel bar and two tensioners. Each tensioner comprises

a hardened steel curved fixture 20 and a tensioning bolt 21 for pulling the bar 19 into
the shape of the fixture 20 to apply the desired tension.
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Referring to Figs. 4 and 5, each upright 10 comprises a web 25 and a pair of flanges
26. The slots 11 are in both of the flanges 26, although only one side 1s used. The

web 26 comprises two stiffening ribs 30 extending along its length. The flanges 31

comprise pressed “dimples” at their ends.

Referring to Figs. 6 and 7, the bottom rail comprises a flat web and a pair of flanges
which are flat and have corresponding dimples 40. For interconnection, the upnight
10 is simply push-fitted into the bottom rail 16 between the rail’s flanges so that the
dimples 31 and 40 snap fit into each other. They are then riveted, and a rivet 41 1s
illustrated. As shown in Fig. 7, because the rail flanges are flat (without ribs or

turned-in rims) the upright 10 is connected with a simple push-fitting action.

The top rail 15 1s similar to the bottom rail 16 and 1t is connected to the uprights in
similar position. The nagging rails 17 are similar to the top and bottom rails 15 and

16. They are connected to the uprights at extensions of their flanges.

Referring to Fig. 8, a complete panel 1 1s shown in elevation at its inner side. On this

side, a flange 26 of each upright 10 1s flush with the EPS 3.

Referring to Figs 9 and 10, each bracket 4 comprises an outer end 50 having a
vertical slot 51. A shank 52 extends through a slot 11 in a flange 26 of an upright 10.
An inner end of the bracket 4 comprises a head 53 of semi-circular shape and a
shoulder 54 which 1s 3mm wider than the head 53. The head 53 fits through a slot
33 in the web 25, but the shoulder 54 i1s too wide and so abuts against the web 25 at
its inner surface. This arrangement secures the bracket in place very effectively, and
also allows simple assembly because it only requires the bracket 4 to be pushed into
position. Another advantage is that by choice of location of the slot 33 one can
easily set the extent to which the brackets 4 protrude from the frame 2. Indeed, the
upright may have a series of slots 33 to allow choice after fabrication of the upright.

This feature 1s probably most clearly illustrated in Fig. 9. This drawing also clearly
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shows the depth of the insulation 3: the total depth of the frame 2 and the brackets 4.
Thus, there are no protruding parts and so panels 1 may be easily and safely
transported and handled. Another important advantage 1s that there i1s minimal
metal-to-metal contact (“cold bridge”) across the cavity. The bracket 4 only contacts
the upright 10 at the (very narrow) lower side edges of the slots 11 and 33. Also,
there 1s only point contact between the wall tie 5 and the bracket 4. The bracket 4 is

shown 1n more detail in Figs. 11(a) to 11(d).

The wall tie 5 1s shown 1n more detail in Figs. 12(a) to 12@). It 1s shaped from a
unitary length of wire to form a hook 56, a shank 57 with a water-drip kink, and a
mortar-engaging triangular outer end 58. The hook is upturned at its end. Thus, it
can easily connected to a bracket 4 1n a twisting action 1n which a small amount of

insulation is removed as the hook 56 1s pushed into position.

A panel 1 is manufactured by fabricating a frame 2 as described, connecting brackets
4 to 1t, and placing 1t in a mould. EPS i1s mjected to fill the mould around the frame
2 to provide the depth 1illustrated 1in Fig. 9. The moulds are changed from batch to

batch to produce panels of the required sizes, and with or without opes. Also, a

single panel may be manufactured to provide a full wall inner leaf of a building

In use, panels 1 are shipped to a construction site and are interconnected end-to-end

by fasteners. The panels are interconnected at a corner as shown in Fig. 13 in which

outer leaves 65 and 66 adjon. Gypsum panels 60 are connected to the panels 1 at
their mner surfaces. An angle member 67 interconnects adjoining panels. As shown

in Fig. 1, an outer masonry wall leaf 6 is built in conventional manner, with the wall

ties 5 bridging the cavity as illustrated.

When a wall has been built, an upper floor is constructed using a generally Z-shaped
floor support 70. The floor support 70 comprises a lip 71 and a top flange 72 which
hook onto the top of a panel 1, with a vertical web 73 abutting the panel 1 at its inner
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surface. The web 73 terminates 1n a ledge 74 extending horizontally. The floor
support 70 also comprises a series of rectangular cut-out tabs 75 extending
outwardly and leaving cut-out apertures 77. Each tab 75 has a pair of bolt holes 76.
A series of joists 80 are then rested on the ledge 74 and bolted to the tabs 75 as shown
in Fig. 15. Each joist 80 (as shown 1n Fig. 16) 1s C-shaped and has a series of cut-out

tabs 81, leaving cut-out apertures 82.

The assembly illustrated in Fig. 15 has the major advantage of providing full
insulation through the ceiling level and through to the top of the joists 80. The prior
approach has been to rest joists on the wall, thus leaving an insulation gap
immediately above the wall. Another advantage is that floor assembly is very simple
and quick, again minimising labour required. A still further advantage is that cable
ducting 1s easily provided by removing EPS behind the cut-out apertures 77 to
complete a path along a joist and possibly through joist cut-out apertures 82.

It will be appreciated that the invention provides constructional elements which
greatly reduce on-site manpower requirements, provide excellent structural strength,
and provide excellent insulation, without one sacrificing the other. Heretofore,
improved insulation has been achieved at the expense of structural strength. It will
be also be appreciated that the elements integrate with conventional wall leaf

construction methods so that the benefits of both can be achieved.

The invention is not limited to the embodiments described but may be varied in

construction and detail. For example, the frame material may alternatively be of a

different structural-strength material such as aluminium.
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Claims

A structural panel (1) compnsing structural members and integrally moulded

insulation, characterised i1n that,

the structural members (10, 15, 16) are mterconnected independently of the
insulation (3) as a structural frame (2).

A structural panel as claimed in claim 1, wherein at least some of the
structural members (10) have a cross-sectional shape with a web and a pair of

flanges, and the web extends across at least some of the depth of the element.

A structural panel as claimed in claims 2 or 3, wherein the structural frame
comprises upper and lower rails (15, 16) interconnected by uprights (10), and

at least one diagonal brace (18).

A structural panel as claimed in claim 3, wherein at least one upright (10) and
at least one rail (15, 16) comprise a web and a pair of side flanges, and

wherein each upright is connected at each end to a rail by interconnection of

the flanges.

A structural panel as claimed in claim 4, wherein at least one upright (10) fits
at each end between the flanges of a rail, and said rail flanges are substantially
planar, without a turned-in lip.

A structural panel as claimed in any preceding claim, wherein the panel
further comprises a plurality of wall tie brackets (4) secured to the frame (2)

and each having means for attachment to a wall tie.
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A structural panel as claimed in claim 6, wherein the brackets (4) extend
transversely from the structural frame (2) on an outer side of the panel. \

A structural panel as claimed 1n claim 7, wherein the insulation (3) extends to

the total depth of the frame (2) and the brackets (4).

A structural panel as claimed in claim 9, wherein an end face of each bracket

(4) 1s flush with the insulation at an outer surface of the panel.

A structural panel as claimed in any of claims 2 to 9, wherein flanges of at

least some structural members (10) are flush with the insulation at an inner

surface of the panel.

A structural panel as claimed in any of claims 6 to 10, wherein each bracket
(4) comprises a wall-tie-engaging slot (51) extending parallel to the uprights.

A structural panel as claimed in claim 11, wherein each bracket (4) comprises

a shank (52) extending through a structural member flange (26), and a plug
(53, 54) engaging the web (25) of the structural member.

A structural panel as claimed in claim 12, wherein the plug comprises a head
(53) extending through the web (25), and a shoulder (54) abutting against the

web.

A structural panel as claimcd In any preceding claim, wherein the insulation
(3) 1s of EPS material.

A structural assembly comprising:

a structural panel (1) as claimed in any of claims 1 to 14;
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an elongate floor support (70) suspended from the panel along an upper side

edge of the panel; and

joists (80) connected to the suspended support (70) and extending transversely
from the plane of the panel.

A structural assembly as claimed 1n claim 15, wherein the suspended support

(70) comprises:
a vertical web (73) abutting against an inner surface of the panel;

a top flange (72) extending across a top side edge of the panel and terminating

n a lip (71) extending downwardly; and

a ledge (74) extending honzontally from the vertical web, said joists (80)
resting on the ledge.

A structural assembly as claimed in claim 16, wherein the vertical web (73)

comprises a plurality of cut-out tabs (75) extending from the vertical web and

each being secured to a joist (80).

A structural assembly as claimed in claim 17, wherein the assembly comprises
a cable duct extending through tab cut-out apertures (77) and insulation (3) in
the panel.

A wall tie (5) comprising:

a mortar-engaging outer end (58);
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“a shank (57); and

an mner end (56) comprising a hook shaped for engagement in a slot of a wall

tie bracket.
A wall tie bracket (4) comprising:
an outer end (50) compnising a slot for engagement with a wall tie;

a shank (52); and

‘an mner end comprising a head (53) and a shoulder (54) extending

transversely of the shank, the head having a smaller width than the shoulder.

A method of manufacturing a structural panel comprising the steps of:

fabricating a structural frame (2) of interconnected structural members (10,
15, 16, 17);

placing the structural frame in a mould; and

injecting insulation material into the mould so that the insulation (3) extends

at least to the depth of the structural frame (2); and

allowing the insulation (3) to cure.

A method as claimed in claim 21, comprising the further step of connecting
wall tie brackets (4) to the structural members, and wherein the insulation (3)
1s injected to the total depth of the structural members and the brackets.
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A method as claimed in claim 22, wherein the mould is shaped to provide an
outer surface of the insulation flush with outer faces of the brackets, and an

inner surface of insulation flush with surfaces of the structural members.

A method as claimed in any of claims 21 to 23, wherein the insulation is EPS.
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