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Shuttering ties.

@ A shuttering tie (10) for use in the building construction
industry to maintain shuttering panels in correct spaced
relation is made from resilient steel strip which enables the
strip to be provided In roll or coil form (30) and the ties to be
cut to the desired length. Such a roll or coil of the material
aleviates the necessity of stocking many different lengths of
shuttering tie thus facilitating stock control and ensuring that
a supply of ties (10) of any desired length is constantly
available.
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Title: "Shuttering Ties"

The present invention relates to ties for use with
shuttering panels, which panels are used in the building
and construction industry and are mounted in spaced
relation to provide a cavity therebetween into which

concrete or the like is poured and allowed to set before
the panels are removed.

It is necessary for the shuttering panels to be held
together in spaced relationship to prevent their
separation when the concrete is poured into the cavity
therebetween. In order to prevent undesirable separation

of the panels, shuttering ties are used which extend
between and interconnect the spaced panels.

After the concrete has set the ties may be
disconnected from the shuttering panels so that the
panels may be removed to leave the concrete structure.

Various types of tie systems are known:

1. The through bolt system in which a bolt is used
in conjunction with a plastic sleeve, the bolt
passing through through bores in the respective
shuttering panels through a plastic sleeve
extending between the shuttering panels. A nut
is then secured to the bolt and the panels
secured in spaced relation. After the concrete
has been poured into the cavity and has set, the
nut will be undone, the bolt withdrawn and. the
panels removed from the concrete structure.

Such a system has the disadvantage that the sleeve
remains in the concrete, and furthermore the structure

has a through bore, i.e. the bore of the plastics sleeve.



10

20

30

35

-2 - 0080871

2. The she bolt systen. A central tie rod of
predetermined 1length corresponding to the
distance between the shuttering panels and at a
predetermined fixed dimension provided with
male threads on each end which engage respective
female threads in two she bolts.

3. The snap tie system. The tie is a flat metal
plate or stfip which extends between aligned
through bores or slots in the edges of two
spaced shuttering panels and is keyed or other-
wise secured to both panels. The tie remains in
the set concrete and after dismantling the key
or other connection between the panels and the
tie and the panels removed the tie remains in
the set concrete but has parts at each end
extending outwardly from the surface of the
concrete. Such parts may subsequently be broken
off.

One of the disadvantages of known tie systems is
that a large number of ties of different lengths have to
be stored on site ready for use in view of the many
different thicknesses of concrete required in different
parts of a building or structure.

Ties are supplied from manufacturers in predeter-
mined lengths, therefore many sets of ties of different
lengths have to be kept on a construction site which
leads to storage and 'stock checking problems to ensure
that ties of the correct length are always available.
Waste can also occur if too many ties of one length have
been ordered and likewise problems can occur if an
insufficient number of ties of a different length have
been stocked.

The present invention is primarily concerned wiﬁh an
improvement in the snap tie system.

It would be desirable if snap ties could be cut to a
desired length by the user on the construction site.
Unfortunately such a solution has not been thought to be
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practicable since, unless the length of material from
which the ties to be made was sufficiently long, several
metres for example, the waste that is likely to occur in
unused end pieces is 1likely to be commercially unacceptable.
Furthermore, the difficulties of transport and handling
on site of a long piece of material is likely to cause
considerably more problem than problems associated with
known ties.

A further problem is the weight of such a length of
material which, if the length of material was to be of a
length that is commercially viable in that wastage is not
significant, the weight of the material could again cause
problems in handling thereof, which weight in combination
with the large length making such a proposition quite
unfeasible.

If the material from which the ties was to be made
was bent so as to overcome the problem of the inordinate
length, then the material commonly used, mild steel,
would have to be carefully straightened before use as a
tie otherwise if it was inserted between the ties 1in
anything but a perfectly straight condition, after
pouring of the concrete into the cavity between the
shuttering panels, the outwardly directed force exerted
by the concrete may or may not cause the tie to
straighten out. There could therefore be no guarantee
that the concrete structure formed was of the corrent
thickness.

Thus the provision of ties in anything but perfectly
straight lengths would appear to have such problems that
anyone considering such an idea would be forced to the
conclusion that it was simply not feasible.

It is an object of the present invention to provide
a new or improved snap tie for use with shuttering
panels.

According to one aspect of the present invention, I

provide a shuttering tie comprising a steel strip adapted
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to permit of co-operation with connecting means to
connect said tie to shuttering panels arranged in
relative spaced relationship characterised in that said
tie is made from a resilient steel.

Preferably‘éaid resilient steel strip comprises a
spring-type steel.

Preferably said means for connecting said tie to
shuttering panels comprises holes or slots formed therein
at spaced intervals therealong, which slots may be used
in conjunction with keys and/or wedges adapted for use on
that side of each shuttering panel remote from the cavity
to prevent movement of the shuttering panels in a
direction to increase the width of the cavity.

Considerable unexpected advantages are gained by
the use of resilient steel strip. Resilient steel strip
is considerably stronger than steel strip of the same
dimension. Thus to provide a shuttering tie of a
strength equal to a conventional steel shuttering tie, a
considerably thinner piece of steel strip may be used
which leads to the further advantage that the tie is
lighter in weight than a conventional steel tie.

According to a still further aspect of the present
invention, I provide a method of manufacturing shuttering
ties of a predetermined desired length comprising the
steps of separating discrete ties froma roll or coil of
resilient steel strip, said roll or coil being provided
with holes or slots to permit of co-operation between
said tie and connecting means to connect said tie to a
pair of shuttering panels arranged in relative spaced
relation.

Alternatively, the holes or slots may be formed
simultaneously with or as a separate step to separaton of
each discrete tie from said roll or coil of resilient
steel.

The decrease in thickness of the tie of the present
invention compared with the thickness of a conventional
steel tie enablesthe resilient steel tie to extend
between opposed shuttering panels adjacent the edges of
said panels.
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It is another object of the present invention to
provide shuttering ties in a form which enables the ties
to be cut to the desired length off a store of material
from which the tie is made.

According to a second aspect of the present
invention, I provide a plurality of shuttering ties
existing in end-to-end relationship, said ties being
formed into a roll or coil in a manner to permit of
separation from said roll or coil of discrete ties having
a predetermined desired length, said ties comprising a
resilient steel.

The resilience of the steel is preferably such that
when a tie is cut from the roll it is substantially
straight and curvature would, in use of the tie, be
substantially eliminated.

Preferably the material from which the ties are made
comprises a spring-type steel.

Preferably said spring-type steel is provided with a
plurality of holes or slots between its edges and extend-
ing along its length. Said holes or slots are conveni-

ently of a dimension to enable the use of wedges and/or
keys to secure ties to shuttering panels.

Preferably said roll or coil of ties are provided
with marking means to facilitate the separation of ties
from said roll or coil into desired lengths.

Conveniently, said array of ties may be provided
with frangible portions at intervals along its 1length,
said frangible portions may be evenly spaced from each
other or may differ in spacing from each other to
facilitate in the separation of discrete ties from said
array at predetermined similar or different lengths from
each other.

Said ties may be formed with further frangible
portions to enable the breaking off of those parts of the
ends of the ties extending from a concrete structure
after use of the tie.
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By making the ties of the present invention from a
resilient steel, it is possible to pfovide ties in roll
form since there is no longer a necessity for the ties to
be perfectly straight during assembly provided the length
of the tie extending between the structure is known, and
the resilience of the steel is such that in use of the
tie, it becomes straight so that the thickness of the
concrete can be accurately governed by the shuttering.

In view of the considerable decrease in weight of
the ties of the present invention compared with
conventional rigid steel ties, +the weight problem
associated with conventional ties is largely overcome.

It is a still further object of the present
invention to provide a new or improved method of
assembling shuttering for a concrete structure.

According to a further aspect of the present
invention, I provide a method of assembling shuttering
for a concrete structure comprising the steps of:

1. assembling shuttering panels in spaced relation

to provide a cavity therebetween;

2. connecting a resilient steel tie between said
shuttering panels;

3. securing said tie to said shuttering panels in a
manner to prevent separation of said shuttering
panels beyond a predetermined dimension
dictated by the length of tie extending between
the shuttering panels.

Preferably each of said resilient steel ties extends
between spaced shuttering panels in juxta-position with
an edge region of said spaced panels.

Preferably the resilient strip may be supplied in
coil form on reels.

The slots or holes may have been pre-punched in the
strip at intervals, for example 75mm intervals, 50mm
intervals, 25mm intervals or a combination thereof, for
receiving conventional fastening keys and wedges to
engage with the surface of the shuttering panel remote
from the surface providing the boundary to the cavity.
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The frangible portions may comprise laterally oppo
site pairs of notches to facilitate the separation of
individual ties from the array. The marking means may
comprise a surface marking or a formation provided in the
strip to enable simple visual determination where separa
tion from the array should be made to form a tie of a
predetermined desired length.

Whereas it is envisaged that material may be prefor
med with slots or holes and notches, it 1is further
envisaged that such slots or notches may be formed by the
user before or after the tie is separated from the array.

The thickness and the width of the resilient steel
strip from which the ties are made may depend on the
strength required and for use with low strength shutter-
ing panels (soffit panels) the thickness of the strip
used may be as little as 0.5mm thick and may be up to
100mm wide.

For use with stronger shuttering panels where the
forces involved after the pouring of concrete are likely
to be greater, forces being determined largely by the
thickness of the concrete structure required the pour
rate, the temperature and its height, the thickness of
the resilient steel strip may be a little in excess of

Tmm, and the width may also be increased to any suitable
size.

Conveniently the resilient steel strip is about
1.3mm thick and may have a width between 20-40mm, e.g.
25mm and 32mm.

The dimensions and the specification of the material
from which the resilient steel strip is made may be such
as to provide a break load of or above 50kg (500 Newtons)
per square millimetre,.

When the forces involved are likely to be high, it
may be desirable to provide a shear reinforcement plate
in conjunction with the tie. Such a reinforcement plate
prevents tearing of the tie in the region of its slots or
holes by the wedge or key. The provision of a reinforce-
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ment plate does not necessarily prevent positioning of
the ties between the panel edges and does not unduly
space the panel edges. In some shuttering systems it is
conventional to provide opposite recesses in adjacent
panel edge regions which co-operate to form a slot for
receiving the tie. As aforementioned, since the ties of
the present invention may be considerably thinner than
conventional ties, such recesses or cut-outs do not
always have to be provided.

The present invention will now be described by way
of example with reference to the accompanying drawings
wherein:-

FIGURE 1 is an exploded view of a tie of the present
invention and part of two shuttering panels;

FIGURE 2 is a first embodiment of ties provided in
roll form;

FIGURE 3 shows a second embodiment of ties provided
in roll form;

F1GURE 4 illustrates a length of tie material;

FIGURE 5 illustrates ties of the present invention
for use with timber shuttering.

Referring first to Figure 1, a tie 10 in the form of
a resilient metal strip 11 has longitudinal slots 12 at
50mm intervals and frangible portions formed by edge
notches 13 on each edge at locations opposite each end of
each slot 12.

Shuttering panels 14 each include a shuttering board
15 and a steel edge member 16. The panels 14 may
alternatively be constructed completely from steel. The
edge members 16 have aligned slots 17, some of which are
used to secure the members 16 together, and simul-
taneously to secure the tie 11 to the shuttering panel.

The tie is secured to the shuttering panel by a flat
slotted T-shaped key 18 which passes through both members
16 so that its slot 19 can receive a tapered wedge member
20. The wedge member 20 can be tapped into position into
the slot 19 to provide a rigid structure.
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The tie 11 may be provided with a reinforcement
plate shown in dotted outline at 23 which may be secured,
for example by crimping in position, on the tie 11 so
that the slot formed therein is aligned with the slot 12
provided in the tie and the key 18 is then passed through
the slot in the tie and the reinforcing member 23 and is
tightened in position by the wedge member 20. The
reinforcing plate prevents any tearing of the tie 11,
which may occur when the pressure is exerted by the
concrete on the shuttering.

Two lengths of tie may be connected to each other in
end-to-end or overlapping arrangement to form a tie of
"non-standard" length. Any suitable means, for example a
connecting clip, may be used to connect the tie lengths
to enable the formation of a tie of any desired length.

The notches 13 provide a frangible portion at
different intervals along the length of the tie 11 to
assist in the breaking off of those parts of the tie
which, after setting of the concrete, project from the
concrete structure.

The tie may be provided with a collar 26 of suitable
material, for example plastics foam material, (poly-
styrene) which remains embedded in the concrete after
setting of the concrete. When the projecting parts of
the tie are broken away, the collar 26 prevents damage to
the concrete structure.

Furthermore, the depth of the collar provides the
facility to break back the tie at a predetermined
position behind the surface of the concrete. If the tie
is for example 38mm wide, the collar may be 50mm in
diameter and 25mm deep.

Referring now to Figure 2, an array of ties Jjoined
in end~to-end relationship to form a roll is illustrated.
The roll 30 comprises a roll of spring type steel having
a width between 15mm to 100mm and a thickness typically
between 0.5mm to 1.75mm and may be many metres in length,
the length being determined from a practical point of
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view of ease of handling on site. The roll 30 is pre-
formed with elongate slots 31 which may be the same
configuration of similar configuration to the slots 12
provided in the tie 11 and is further formed with notches
32 which once again may be the same as notches 13 formed
in the tie 11 or may be of a different configuration and
spacing.

In use, the roll 30 is cut into predetermined
desired lengths that are required at the time and used in
a manner shown in Figure 1.

The roll may be cut to lengths by use of a
guillotine or metal cutting shears or any other suitable
means.

Referring now to Figure 3, an alternative embodiment
is shown and comprises a roll 35 which is not pre-formed
with any notches or slots but may if desired include some
visual indication along its length to facilitate the
cutting of +the roll 35 into predetermined desired
lengths.

A stamping machine 36 may be provided for punching
the slots and/or notches in the strip and may also
include a guillotine or other cutting member so that the
punched slot may be formed at the same time as the strip
is cut into its predetermined lengthé in order to ensure
that the slot is formed in the correct spaced relation-
ship with the end of the tie. It is further envisaged
that the notches enable breaking off of the parts of the
tie which will extend from the concrete structure may
also be formed at the same time.

It is further envisaged that indexing means may be
provided which may be preset to permit of at least semi-
automatic cutting of the roll into predetermined lengths
to provide ties.

Referring now to Figure 4, part of a shuttering tie
is illustrated, the tie comprising a resilient metal
strip 40 having a series of slots generally indicated at

41, most of which are spaced from adjacent slots by the
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same amount with the exception of slot 42 which is spaced
from one of its adjacent slots 43 by a different
dimension to facilitate the cutting of ties to pre-
determined lengths to give a greater range of desired
lengths.

Visual indicating means of any suitable form such as
the letters 44 are provided to provide means to
facilitate the cutting of the strip into ties of desired
lengths.

Referring now to Figure 5, the application of ties
of the present invention to wooden shuttering is shown,
the wooden shuttering comprising respective pairs of
opposed wooden panels 50, 51, 52, 53, 54 and 55, each of
the panels is provided with a reinforecing wooden frame-
work generally indicated on the panel 52 at 56.

The edge regions on opposed ends of each panel are
provided with a pair of spaced metal brackets such as
those shown at 57 and 58 on panel 52 and 59 and 60 on
panel 54.

The brackets 58 and 60 are shown in large detail and
these comprise respective first parts 61 and 62 secured
to the framework of the panel and second parts 64 and 65
extending substantially at right angles to the first
parts and provided with respective slots one of which is
shown at 67. In use, the tie 70 extends between the
second parts of each bracket and has its slot therein
aligned with the slots provided in the second parts of
the brackets, and a key 71 tightened by a wedge member
(not shown) is inserted in a manner similar to that as
shown in Figure 1.

Since the ties 70 have a thickness in the region of
imm there is no need for slots to be provided in the edge
regions of the shuttering panels thereby securing a
faster and more economical asembling of the shuttering.

The material from which the ties of the present
invention are manufactured may comprise any suitable
resilient steel, the dimensions of which and weight of

which enables supply in roll form while maintaining
adequate strength in use.
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CLAIMS:

1. A shuttering tie comprising a steel strip adapted to
permit of co-operation with connecting means (16,18,20)
to connect said tie (10) to shuttering panels (15)
arranged in relative spaced relationship characterised
in that said tie (10) is made from a resilient steel.

2. A shuttering tie as claimed in Claim 1 characteriéed
in that said resilient steel strip comprises a spring-

type steel.

3. A shuttering tie as claimed in Claim 1 or Claim 2
characterised in that said tie 1is provided with a
plurality of holes (12) or slots formed therein at spaced
intervals, which slots are adapted to be used in
conjunction with keys (18) and/or wedges (20) to connect
said tie (10) to said shuttering panels (15).

b, A shuttering tie as claimed in any one of the
preceding claims characterised in that said resilient
steel strip is formed with notches (32) to provide
frangible portions at spaced intervals along its length
to facilitate the breaking of said tie (10) at any one of
said frangible portions.

5. A shuttering tie as claimed in any one of the
preceding claims characterised in that said tie is made
from a spring-type steel strip having a width of between

15mm and 100mm.

6. A shuttering tie as claimed in any one of the
preceding claims characterised in that said tie is made
from a spring-type steel having a thickness between 0.5mm
to 3mm.
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7. A shuttering tie as claimed in any one of the
preceding claims characterised in that said tie has a
thickness of between 1mm and 1.5mm and a width of between
20mm to 35mm.

8. A shuttering tie as claimed in any one of the
preceding claims characterised in that it is in
combination with a plurality of other shuttering ties,
all of said ties extending in end-to-end relationship and
being in the form of a roll or coil (30) so as to enable
separation from said roll or coil (30) of descrete ties
of a predetermined desired length.

9. A plurality of shuttering ties as claimed in Claim 9
characterised in that the roll or coil comprises spring-
type steel strip having a plurality of holes or slots
(42,43) formed therein at spaced intervals along its
length, said holes or slots permitting of co-operation
with keys (18) and/or wedges (20) to secure each discrete
tie separated from said roll or coil (30) to respective
pairs of shuttering panels (15) and in that said steel
strip is provided with a plurality of frangible portions
at spaced intervals along its length, the spacing between
said frangible portions in the direction along the length
of the spring-type steel strip is different between some
frangible portions than between others.

10, A shuttering tie as claimed in any one of the
preceding claims for use in a method of casting concrete
characterised in that the steps comprise:
1. assembling shuttering panels (15) in spaced
relationship to provide a cavity therebetween;
2. connecting a resilient steel tie (10) between
said shuttering panels (15);
3. securing said tie (10) to said shuttering panels
(15);
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substantially eliminating any curvature present
in said tie by pouring concrete into said
cavity;

removing said shuttering panels (15) after
setting of the concrete.
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