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(54) System for supporting a shuttering

(57) A system for supporting concrete or other set-
table material during the construction of a foundation raft
or other low level beam, the system comprising a shell
having a substantially vertical support section and a cav-
ity section, the support section having a first side against
which settable material rests during formation of the raft

or beam and a second side opposite the first side, a plu-
rality of support ties extending from the cavity section to
adjacent the first side of the support section for, in use,
retaining at least the support section in the desired posi-
tion during curing of the settable material and means for
connecting each support tie to the support section.
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Description

[0001] Thisinvention relatesto a system for supporting
concrete or other settable material during the construc-
tion of a foundation raft or other low level beams.
[0002] When building on ground which is liable to sub-
sidence or heave, it is well known to erect a building or
other superstructure on a raft or beam, itself supported
by piles. The underside of the raft may be spaced above
the ground by a void or compressible material. The raft
or beam is typically cast in situ and it typically formed by
pouring concrete or other settable material into formwork
which defines the desired shape of the beam or raft. Typ-
ically, this formwork takes the form of temporary shutter-
ing, usually formed from wood or a metal such as stain-
less steel.

[0003] Once the settable material of the raft or beam
has been cured sufficiently, the shuttering is removed
and a separate supportangleis provided around the edge
of the raft or beam such that the appropriate wall or other
blockwork can be built upon the support angle.

[0004] It has been found that, as the size of buildings
increases, the size and strength of the support angle must
also increase significantly in order that it can still ade-
quately support the blockwork. However, as most known
support angles are typically formed from stainless steel,
there can be significant cost penalties involved in using
thick sections of this material and, indeed, given the sig-
nificant price differential between stainless steel and oth-
er materials, it would be advantageous to have a support
system which did not necessarily require the use of stain-
less steel and which could still accommodate the ever
increasing loads from taller and heavier buildings. A
known support angle is disclosed in our earlier patent
publications EP1609915 and EP1741840.

[0005] The presentinvention aims to provide a support
arrangement which overcomes the problems described
above and which improves on the arrangements dis-
closed in our earlier publications.

[0006] According to the present invention, there is pro-
vided a system for supporting concrete or other settable
material during the construction of a foundation raft or
other low level beam, the system comprising:

a shell having a substantially vertical support section
and a cavity section, the support section having a
first side against which settable material rests during
formation of the raft or beam and a second side op-
posite the first side;

a plurality of support ties extending from the cavity
section to adjacent the first side of the support sec-
tion for, in use, retaining at least the support section
in the desired position during curing of the settable
material; and

means for connecting each support tie to the support
section.

[0007] Thus, the present invention provides a system
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in which, due to the direct connection of the support sec-
tion of the shell to the support tie, adequate support and
strength is provided to the shell such that it can be made
from less material (for example the support section does
not need to extend all the way to the lower surface on
which the shellis placed) and can be formed from a lighter
weight material, such as plastic, thereby significantly re-
ducing the costs of the item. The support ties themselves
would, in most situations, be formed from a metal, such
as steel, in order to provide the strength, as it is these
features which bear the load. However, the remainder of
the system can be formed from a cheaper non metallic
material.

[0008] In one example, the shell may be formed from
two or more parts, including an upper molding including
the support section and a lower molding defining at least
partof the cavity section. The supportties and the support
section preferably each have at least one L-shaped pro-
jection for cooperative engagement, although in addition
or as an alternative, the support ties may be screwed,
welded or tied to each of the support ties.

[0009] The L-shaped projections are shaped and po-
sitioned on the support ties and the support section to
restrain the support section from being lifted away from
the support ties in use.

[0010] Preferably each supporttie has atleastone arm
extending, in use, towards the support section, the at
least one L-shaped projection being provided onthe arm.
[0011] The junction of the cavity and the support sec-
tion preferably rests, in use, on one or more of the ties.
[0012] In the two part construction, the lower molding
preferably has a receiving portion for, during formation
of the support system, receiving a corresponding part of
the upper molding. The connection of the upper and lower
moldings may be via a snap fit fastening or by other suit-
able means.

[0013] A channel may be provided in the cavity section
for receiving an end of the support ties. Providing a chan-
nel in the cavity allows the ties to be assembled with the
shell without being fixed through the base of the cavity
tothe decking below. Removing the need for these fixings
to passthroughthe base ofthe cavity can help to preserve
the watertightness of the cavity.

[0014] Each support tie may have a foot having first
and second ends. Providing the ties with a foot allows
the ties to be attached to the base of the shell to maintain
the correct orientation during assembly of the system and
pouring of the concrete or other settable material.
[0015] First and second channels may be provided in
the cavity section for receiving first and second ends of
each foot. Providing a channel at the outer edge of the
cavity helps to maintain the tie in the correct orientation
during assembly and pouring. Providing a second chan-
nel toward the inner end of the base of the shell helps to
react forces that, after pouring of the settable material,
tend to rotate the substantially vertical support section,
and the tie to which it is connected, away from the base
and toward the second side of the vertical support.
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[0016] A channel may be provided on the first side of
the substantially vertical support section for receiving
connections which may be attached to the support ties.
Attaching the support ties via a channel facilitates as-
sembly of the system and allows the shell to be manu-
factured by extrusion if desired.

[0017] The shell may be made from one integral part.
Making the shell from one integral part can reduce man-
ufacturing costs, facilitate more rapid assembly and aid
in maintaining the watertightness of the shell.

[0018] The vertical section of the support section is
preferably provided with means to prevent water ingress
between the support section and the settable material
which abuts the first side of the support section. An up-
wardly angled projection may be provided on the upper
part of the support section, the projection extending along
the entire length of the support section for retaining water
which runs down the first side of the support section.
[0019] The shell preferably comprises a base and has,
at the inner end of the base, at least one upstanding
projection to prevent water ingress onto the base. The
upstanding portion may define the inner edge of the cavity
section. A second upstanding projection mainly also pro-
vided on the base.

[0020] An upper and/or a lower portion of one or more
the ties may be crimped and/or may be provided with
holes or indentations formed therein, thereby improving
the grip of the concrete around and on the support ties.
[0021] The connection between the vertical support
section and each of the support ties is preferably angled
so that the retaining force supplied by the connection is
angled relative to the substantially vertical support sec-
tion. In this way, the substantially horizontal load applied
against the first side of the support arrangement and the
substantially vertical load applied to the underside of the
upper portion of the cavity section by the settable material
when it is poured can be balanced by the retaining force
at the most appropriate angle.

[0022] The support tie preferably includes a fixing por-
tion for, in use, connection to a surface on which the
cavity section rests.

[0023] One example of the present invention will now
be described with reference to the accompanying draw-
ings, in which:

Figure 1 shows a known support angle with reinforc-
ing tie;

Figure 2 shows a further example of a known support
arrangement;

Figure 3 shows an example of the present invention;
and

Figure 4 shows a further example of the present in-
vention.

[0024] Figure 1 shows aknown supportangle with sup-
port gussets, as described in our own earlier publication
EP1609915. A support angle 10 comprises a support
member 11, integrally formed along its longer edge with
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a base member 12. The base member is provided with
aplurality of holes 13 through which suitable fixing means
such as screws or nails can be inserted to assist in fixing
the base member 12 to, for example, timber decking (not
shown).

[0025] The support member 11 is provided with a
number of slots 14 through which a respective support
tie 15 passes from one side 16 to the other side 17 of the
support member 11. The support ties are typically elon-
gate in shape and are, for example, welded at 18 to the
base member 12 and to the support member at slots 14.
Each support tie has, at the opposite end to point 18, a
securing portion 19 which, in use, passes into and en-
gages with the low level beam or foundation raft which
is being constructed.

[0026] The support member 11 provides support to the
concrete or other settable material of the foundation raft
before curing, the concrete being located on side 16 of
the support member 11. The substantially horizontal
base member 12 is used to secure the support angle 10
in the construction phase via holes 13 and provides per-
manent support to the brick work of a building. When
bricks or other blockwork are loaded on the base member
12 to build a wall or other structure, theload of the wall
or structure is taken up by the base member 12, but is
also transferred along the support ties 15 into the con-
crete of the foundation raft (not shown).

[0027] Figure 2 shows afurther example of known sup-
port arrangement in which a cavity forming member 30
in conjunction with the base 12 defines a cavity 31 into
which, in use, concrete can be poured via openings 37.
Openings 38 and the upper surface of the cavity enable
air from within the cavity to be expelled as the concrete
flows from side 16 through openings 37 into the cavity
31. The support elements may have additional webs 39
to secure the upper portion of the support element against
the concrete pressure during curing. Openings 37 and
38 are sized to allow concrete to flow through opening
37, for air to escape the cavity 31 via openings 38, but
opening 38 is sized to prevent significant overflow of the
concrete outside of the cavity 31.

[0028] In the arrangement of Figure 2, after the con-
crete has been cured, blockwork can then be laid on the
upper surface of the cavity forming member 30.

[0029] Figure 3illustrates one example of the present
invention in which a shell 40, formed of upper 41 and
lower 42 moldings, acts both as the support angle and
the cavity forming member shown in the previous exam-
ples. The upper molding is substantially L-shaped having
a substantially vertical (when in use) support section 43
and a substantially horizontal element 44 connected to
the vertical element 43 via an angled corner 45. The op-
posite end of the lower section 44 is formed with a foot
46 which is shaped to engage with a correspondingly
shaped portion 47 on the lower molding 42. From position
47, the lower molding 42 then continues down to a base
48 which typically rests on timber or concrete decking
70. A support tie 49 (in the figure only one is shown, but
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several will be used in the same way as support ties 15
from Figures 1 and 2) extends from a cavity 50 defined
by the lower molding 42 and the substantially horizontal
portion 44 of the upper molding 41 to a first side 51 of
the substantially vertical support section 43. The support
tie 49 is sized and positioned such that, in use, the angled
corner 45 abuts against a portion of the support tie in
order to provide support to the upper molding 41.
[0030] The lower portion of the support tie 49 may,
although it is not shown, be crimped or have holes or
perforations formed therein thereby increasing the hold
of the concrete (not shown) on the support tie 49. Similar
formations may be provided on an upper portion of the
support tie 49 above arm 53 which projects away from
the upper edge of the support tie 49. The support tie 49
is provided with, in this example, two L-shaped projec-
tions 54 which engage with corresponding projections 55
provided on the first side 51 of the vertical support mem-
ber 43.

[0031] The position, orientation and shape of the pro-
jections is determined depending upon the relative sizes
of the substantially vertical support section and the cavity
50, as if the support tie 49 is at a different angle with
respect to the various elements, the retaining force that
it provide, by way of the connections 54, 55, will be dif-
ferent.

[0032] Accordingly, the angle of the arm 53, and the
projections 55 are determined such that the substantially
horizontal force on the vertical support section 43 and
the vertical force provided on the horizontal portion 44
(both forces due to the poured concrete before itis cured)
can be balanced, thereby preventing the upper molding
41 from being lifted upwardly and to the right in Figure
3. In effect, when concrete is poured onto side 51 of the
shell 40, the upper molding 41 tries to pivot around the
connection with the lower molding 42, and the connection
of the vertical support section to the support ties ensures
that this does not happen.

[0033] The substantially vertical section may be pro-
vided with a small tab 60 which is intended to prevent
water ingress down surface 61, but any water which does
run down surface 61 will be caught by a projection 62
which is upwardly angled and extends along the length
of the support section 41.

[0034] The base 48 of the lower molding 42 is similarly
provided with atab 63 and a further upstanding projection
64 for the same reasons.

[0035] The supportties 49 may be connected to further
reinforcing material 65 provided in the concrete prior to
pouring. A blow hole 67 is provided in the lower portion
44 of the upper molding such that, as concrete is poured,
air can be expelled from the cavity 50.

[0036] Eachtie 49 is preferably provided with a foot 68
which extends either or both of into and out of the page
in Figure 3 and is connected to the main body of the tie
via a weld 69. The foot 68 can then be fastened through
the base 48 into the decking 70 on which the beam is
being constructed. Alternatively, the foot may not be pro-

10

15

20

25

30

35

40

45

50

55

vided and/or other methods of increasing the bond be-
tween the tie and the settable material could be em-
ployed.

[0037] Once the concrete has been secured within the
shell 40, brick or the blockwork 71 can be laid on top of
the cavity section.

[0038] Figure 4 shows an alternative embodiment in
which shell 80 is formed from one integral part. Similarly
to the example shown in Figure 3, the shell has a sub-
stantially vertical (when in use) section 81 and a substan-
tially horizontal section 82, connected by a chamfered
corner 83. Blow hole 84 is provided to allow air to escape
from cavity 85 as concrete is poured to the left side of
shell 80. A further vertical section 86 is connected to hor-
izontal section 82, and descends to connect with base
87. A support tie 88 is shown having a foot 89, which is
attached to the main section of the support tie by a weld
90, or by other suitable attachment means. A first channel
91 is provided toward the outer edge of the cavity and
accommodates one end of the foot 89. This acts to hold
the support tie 88 in the appropriate orientation during
assembly of the system. With the tie held in place by
channel 91, connector 92 can be put in place to further
provide support to the tie before and during pouring of
the settable material. Bulbous end 94 of the connector
92 is located within channel 93 provided on vertical sup-
port81. Connector 92 can then slide back and forth either
into or out of the page as seen in Figure 4, such that it
can be aligned with support tie 88. The elongate body of
connector 92 extends towards securing feature 95 on
support tie 88, such that the connector is oriented at the
chosen angle relative to support tie 88. Connector 92
may be made of a material having some elastic properties
if so desired. This can allow some extension of the con-
nector such that it is in tension when holding the tie
against chamfer 83. It may also allow some adjustability
such that a connector of one size may be used for differ-
ent shell sizes or tie sizes. The connector 92 may be
made from an inelastic material such that it does not allow
vertical support section 81 to move away from support
tie 88. Connector 92 may alternatively be made from a
rigid material to prevent vertical section 81 from moving
either towards or away from support tie 88. Connector
92 may be made from separate parts whereby, for ex-
ample, bulbous end 94 is separate from the elongate
section and the securing means 95, and the parts are
assembled together on site. Securing means 95 may be
adjustable, as may the length of connector 92. Connector
92 may also be connected to vertical section 81 by some
means other than channel 93.

[0039] After pouring, connector 92 acts to counter forc-
es generated by pressure of the poured material acting
against vertical section 81. The optimal angle for the con-
nector 92 is determined depending upon the relative siz-
es of the substantially vertical support section 81 and the
cavity 85, since if the support tie 88 is at a different angle
with respect to the various elements, the retaining force
thatit provides by way of the connector 92 will be different.
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[0040] Accordingly, the angle of the connector 88 is
determined such that the substantially horizontal force
on the vertical support section 81 and the vertical force
provided on the horizontal portion 82 (both forces due to
the poured concrete before it is cured) can be balanced,
thereby countering forces tending to lift the vertical sec-
tion 81 and horizontal section 82 up and to the right in
Figure 4. In effect, when concrete is poured onto side 96
of the shell 80, the upper two walls 81 and 82 of the shell
80 try to pivot around the top and/or bottom of wall 86,
and the connection of the vertical support section to the
support ties helps to ensure that this does not happen.
[0041] Further supportis provided by channel 97, pro-
vided towards the inner end of the base 87. This channel
acts to retain the inner end of the foot 89 such that the
pressure forces on vertical section 81 transferred to tie
88 through connector 92 are countered. Thus the tie 88
and vertical support 81 remain at the correct orientation
with respect to the vertical in Figure 4.

[0042] Securing points 98 are provided such that the
base 87 of shell 80 can be secured to the decking or
concrete 99 underneath. These react the forces acting
upon base 87 via channel 97. With a reduced need for
fixings piercing the shell around cavity 85, the risk of wa-
ter ingress to the cavity is greatly reduced. An additional
benefit of the reduced risk of water ingress is that it is no
longer necessary to use a non-corrodible material for tie
92 and foot 89. Thus cheaper corrodible metals may be
may be used, reducing the cost of manufacture of the
system.

[0043] Itwill be appreciated that foot 89, and connector
92 can slide along their respective channels 91, 93 and
97, into or out of the page as seen in Figure 4. This can
be carried out irrespective of whether base 87 has been
affixed to concrete or decking 90 via fixings 98 or not.
[0044] Although not shown in Figure 4, equivalent fea-
tures to tab 60 and projection 62 of Figure 3, may be
provided on upper support section 81 to aid the preven-
tion of water ingress. Similarly, features equivalent to tab
63 and projection 64 in Figure 3 may also be provided
on base 87 of shell 80.

[0045] Also similarly to Figure 3, once the settable ma-
terial has cured, brick or blockwork 71 of Figure 3 can be
laid on top of the cavity section 85 of Figure 4.

Claims

1. A system for supporting concrete or other settable
material during the construction of a foundation raft
or other low level beam, the system comprising:

a shell having a substantially vertical support
section and a cavity section, the support section
having a first side against which settable mate-
rial rests during formation of the raft or beam
and a second side opposite the first side;

a plurality of support ties extending from the cav-
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10.

11.

12.

ity section to adjacent the first side of the support
section for, in use, retaining at least the support
section in the desired position during curing of
the settable material; and

means for connecting each support tie to the
support section.

A system according to claim 1, wherein the shell is
formed from two or more parts, including an upper
molding including the support section and a lower
molding defining at least part of the cavity section.

A system according to either claim 1 or claim 2,
wherein the support ties and the support section
each have at least one L-shaped projection for co-
operative engagement.

A system according to claim 3, wherein the projec-
tions are shaped and positioned so as to restrain the
support section from being lifted away from the sup-
port tie.

A system according to any one of the preceding
claims, wherein each support tie has at least one
arm extending, in use, towards the support section,
the at least one L-shaped projection being provided
on the arm.

A system according to any one of the preceding
claims, wherein the junction of the cavity and support
section rests, in use, on one or more of the ties.

A system according to claim 1, wherein connections
are provided for connecting the support ties to the
vertical support, the connections being arranged so
as to restrain the support section from being lifted
away from the support tie.

A system according to claim 1 or claim 7, wherein a
channelis provided in the cavity section for receiving
an end of the support ties.

A system according to claim 8, wherein each tie has
a foot having first and second ends.

A system according to claim 9, wherein first and sec-
ond channels are provided in the cavity section for
receiving first and second ends of each foot respec-
tively.

A system according to claim 8, wherein a channel is
provided on the first side of the substantially vertical
support section for receiving connections for attach-
ing to the support ties.

A system according to any one of claims 7 to 11,
wherein the shell is made from one integral part.
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14.

15.
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A system according to any one of the preceding
claims, wherein the upper portion of the support sec-
tion is provided with means to prevent water ingress
between the support section and settable material
which abuts the support tie.

A system according to any one of the preceding
claims, wherein the upper part of the support section
is provided with an upwardly angled projection ex-
tending along the entire length of the support section
for retaining water running down the first side of the
support section.

A system according to any one of claims 2 to 19,
wherein the shell has a base and has, at the inner
end of the base, at least one upstanding projection
to prevent water ingress onto the base.
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