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ABSTRACT

One-sided, insulated formwork used in the construction of walls from pourable building material,
such as concrete, including an insulating panel connectable to a removable panel by a connecting
structure, which may include a permanent reinforcement embedded in the insulating panel. The
S connecting structure may have a tie removably attachable to the reinforcement, or the
reinforcement and tie may constitute a monolithic structure. The tie may be asymmetric in shape

to facilitate distribution of loads across the insulating panel, detachment of the removable panel,

and enhance the structural integrity of the finished wall.
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ONE SIDED INSULATED FORMWORK

Field of The Invention

The invention relates generally to building systems, and more particularly, to a method

and apparatus for the construction of insulated walls from pourable building matenal, such as

concrete, using a one-sided insulated formwork.

5 Discussion of the Related Art

Conventional formwork used in the construction of walls from pourable building matenal
(e.g., pourable concrete) consist of two opposed wall panels (typically, plywood) connected by a
rod, trusswork or other variety of connecting structure. The pourable building material is poured
into the space (or cavity) formed between the opposed wall panels. As the building matenal 1s

10 poured and subsequently cures, the panels are maintained in a fixed spaced relation by the

connecting structure.

In recent years, it has been found desirable to use an insulating material for formwork
wall panels for providing thermal and acoustic insulation to the finished wall. In the case of
formwork used in the construction of concrete walls, the wall forms using an insulating matenal

15 are commonly known as Insulated Concrete Formwork (ICF). The ICF is constructed into walls
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by stacking individual ICF components (sometimes referred to as blocks) to build an insulated
wall form, which remains as a permanent part of the finished wall. After the building material

has cured, the insulated wall panels are not removed from the cured wall surface as is the case

with conventional plywood forms. Typically, the ICF component includes two insulating wall
panels made of a foamed polymenc matenal such as plastic.

[n certain applications, it i1s desirable to remove one of the walls while leaving the other
wall 1n place after the building matenal has cured. For example, a butlder may wish to have an
exposed outer surface of concrete, or building codes may require that insulating matenal not be
exposed to external elements as this matertal may have an unacceptable rate of degradation over
time. In one known approach, builders will simply tear off the soft insulating matenal after the
building matenal has cured. This technique 1s disadvantageous as it wastes material and adds to
the cost associated with the cleanup and disposal of the non-reusable matenal. Another similar
approach 1s found in U.S. Pat. No. 5,065,561 to Mason. Mason discloses removing one or both
panels of a formwork (each panel being either foamed plastic panel or a plywood panel) via a
frangible connection. Mason’s formwork consists of slotted panels slid onto shanks integrally
formed at each end of a connecting structure in the form of a bnndge. After the concrete has
cured, one or both of the panels are removed by breaking the bridge along a score line. This
technique for removing panels 1s also disadvantageous. The web must be broken to disconnect
the panel, which can be labor intensive and results in wasted matenial. Mason does not teach

how to remove panels for formwork having a portion of the connecting structure molded into the

A01A/216419. 1 2
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insulating panels, such as the formwork described in U.S. Pat. Nos. 5,390,459,
5,567,600, and 5.809.727 to Mensen.

European Publication 0591080-A1 of Gantan Beauty Industry Co. (Gantan)
teaches a method for constructing walls using a formwork with a heat insulating
member, surface side form, and back side form interconnected using a threaded socket
assembly. In contrast to Mason, Gantan removes the back side form by disengaging the
socket assembly (the back side form is therefore removable). However, Gantan suffers
from numerous drawbacks, including the requirement that a surface pressure means and
surface side form must be applied to the exterior surface of the insulating panel to
provide the necessary strength for reacting pressure forces exerted by the curing
concrete.

U.S. Pat. No. 4,426,061 to Taggart discloses a formwork for forming insulated
walls consisting of an exterior form panel connected to an insulation panel using a
T-shaped screw, brackets and spacer element positioned between the two panels. In
similar fashion to that of Gantan, Taggart teaches a method for removing the form
panel and suffers from the drawback of requiring externally applied end caps, retainer

pieces and cross beams to provide the necessary strength for reacting pressure forces

exerted on the insulating panel by the building material. The formwork systems in both

Gantan and Taggart are additionally undesirable because the formwork support must

be constructed on-site. Construction time and labor costs are increased,
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as are the number of components and complexity of the formwork due to the complicated, multi-
part mechanical structure required by these types of systems.

Supporting structures are needed in ICFs to reinforce the insulating panels which have a
low stress tolerance relative to conventional non-insulating material (e.g., plywood) used in

conventional formwork panels. Accordingly, when insulating matenal is used, ICFs wiil

typically require either an externally applied surface side form (as taught in Gantan), an end cap,
retainer piece and cross beam (as taught in 7aggart), a tie and fastemng ends with sliding
engagement with the panel (as taught in Mason), or a panel with molded-in supporting structure
(as taught in Mensen). In each of these prior formworks, the additional reinforcing structure 1s
necessary for distributing the load across a surface area of the insulating panel to reduce stress
concentrations. None of the prior systems having a removable panel provide the advantages
inherent in using an internal reinforcement for the insulating panel, such as taught in
aforementioned patents to Mensen.

[t is sometimes desirable to use an ICF which has two, reinforced 1insulating panels
connected using a tie releasably engageable with each panel along its respective inner beanng
surfaces (i.e., the surface of the panel which comes into contact with the poured concrete). These
types of ICF systems are commercially available and are disclosed for example, in U.S. Pat. No.
4.229.920 to Lount and U.S. Pat. No. 5,701,710 to Tremelling. Tremelling and Lount each
describe an ICF that provides a pre-reinforced insulating panel and a means for selectively

choosing the wall thickness on site. These types of ICF also tend to reduce shipping costs

WAQlA/216419 .1 4
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because the panels and ties can be shipped separately and stored in a reduced volume, but
typically are more costly overall due to increased on-site labor required to construct the forms.

In addition, the structural integnty of each form is dependent upon the skills of the on-site
laborer, unlike the ICFs completely assembled by the manufacturer, such as the ICF’s taught in
the aforementioned Mensen patents. None of the known ICF systems having a removable tie
employ an ICF that includes a removable panel for use as a one-sided form.

As a result of the foregoing drawbacks and limitations in existing formwork systems,
there exists a need for insulated formwork with a conveniently removable panel and reinforced
insulating panel that does not require the on-site construction of externally applied supporting
structure to reinforce the insulating panel. In particular, the existing formwork systems do not
address the need for reducing the labor and matenal costs associated with detachment of the
removable panel while avoiding the drawbacks of constructing complicated and labor intensive

structural supports for the insulating panel on site. For example, it would be desirable to have a

connecting structure for a one-sided insulated form that provides structural support to the
insulating panel without the need for cross-beams, end caps or surface side forms, that also
avoids having to break the form to remove a panel or requires complex connecting structure to

facilitate detachment of the removable panel. There is also a need for a one-sided ICF system

employing a removable tie and/or panel connecting structure where the provision of a vanable

wall thickness at the job site 1s also desirable.

wAJLA/ 216418 ] 5
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SUMMARY OF THE INVENTION

The invention satisfies these needs while avoiding the problems and
disadvantages of the prior art by providing a one-sided insulated wall form for use with a
removable panel defining with the insulated wall form a space for receiving pourable
building material, such as concrete. The one-sided tform is constructed from a permanent
panel having a first length defined as the distance between a first side and a second side
of the permanent panel, and a surface defining at least a portion of an outer wall surface
of a wall constructed with the form. The permanent panel 1s made from an insulating
material configured to remain a permanent part of the wall. A connecting structure for
maintaining a fixed, spaced relationship between the permanent panel and the removable
panel, also configured to remain a permanent part of a wall constructed with the
formwork, includes a longitudinally extending first portion connectable to the permanent
panel, the first portion having a second length approximately equal to at least one half of
the first length of the permanent panel , the second length being defined by a panel
support for distributing building loads across a region of the permanent panel, the
building loads being sufficiently distributed by the panel support to permit support of the
permanent panel by the first portion during the wall building process. The connecting
structure has a second portion releasably engageable with the removable panel, e.g. by a
waler formed as a channel section connected between the removable panel and the
second portion of the connecting structure by removable fasteners, such as self-tapping
screws. The waler may be provided inside the form and configured to remain a part of

the finished wall or, if reuse of the coupling 1s desired, can be provided external to the
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form. In the latter case, the portion of the bridging member that detachably connects the

removable panel may need to be structurally reinforced.

The insulating material used for the permanent panel preferably is expanded
polystyrene "EPS" or other material known in the art. The removable panel may be made
from a non-insulating material. Preferably, the non-insulating material 1s plywood, or
another structurally sound material different from the insulating material used for the
permanent panel. The connecting structure may include a reinforcement member
embedded in the permanent panel, e.g., by molding or slidably receiving a shank formed
in the reinforcement member into a corresponding slot formed in the permanent panel
(such as taught in the aforementioned Mason patent), and a tie integrally formed with the

reinforcement member. In this case, the reinforcement member provides sufficient
support for the permanent panel during the wall building process while the tie connects
the permanent panel to the removable panel at a distance defining the space for pouring
the building material. The connecting structure may also include a separate tie member
detachably securable to the reinforcement member, preferably, at an inner bearing surtface
of the insulating panel. The detachably securable tie member may be particularly
desirable when, for example, on-site wall thickness adjustment 1s needed. On the other

hand, the connecting structure may be a unitary or monolithic member, such as the
bridging member taught in the aforementioned Mensen patents.

In a further aspect of the invention, there is provided a one-sided insulated wall
form including a permanent insulating panel having a surface defining at least a portion

of an outer wall surface of a wall constructed with the form, the panel including a

reinforcement member for distributing building loads across a region of the permanent
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panel, the building loads being sufficiently distributed by the reinforcement member to
permit support of the permanent panel by the reinforcement member during the wall
building process. The insulating panel and reinforcement member are configured to
remain a permanent part of a wall constructed with the form. The outer surface of the
reinforcement member may be used as a furring strip to attach finishing material, as is
known in the art. A tie member has a first end releasably engageable with the
reinforcement member and a second end having a panel connecting portion being
couplable to the removable panel and de-couplable from the removable panel after the
pouring of the building material. The tie member may be releasably engageable with the
reinforcement member at an inner bearing surface of the insulating panel. The pﬁnel
connecting portion of the tie member may include a coupling for releasably securing the
removable panel to the tie. The coupling may be a waler slidably received on the panel
connecting portion and fastened to the removable panel using conventional removable
fasteners.

In still another aspect of the invention, there is provided an asymmetric tie
member particularly useful for connecting first and second panels of an insulated
formwork made from dissimilar materials. The tie member has a first portion
connectable to the first panel, and a second portion connectable to a second panel. The
second portion of the tie member has a height substantially less than the height of the first
portion. The first portion of the asymmetric tie member may be releasably engageable
with the first panel, and the second portion may be releasably connectable with the

second panel. Preferably, the tie member tapers in its mid-section from the first portion

to the second portion. The asymmetric configuration reduces the amount of space
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occupied by the connecting structure spanning the space provided for pouring the
building material. Additionally, the asymmetric tie member provides the necessary load
distribution for the weaker panel, €.g., an insulating panel, to reduce stress concentrations
and a smaller connecting portion for the stronger panel, e.g., a removable panel, which
can sustain higher stress concentrations. When the stronger panel is a removable one, the
asymmetric tie member provides a detachable connection facilitating removal of the
panel after the building material has cured.

In still another aspect of the invention, there is provided a method for making a
wall from pourable building material, including the steps of: providing a one-sided wall
form having an insulating panel having an inner and outer panel surface of a wall
constructed with the one-sided wall form and a connecting structure having a permanent
reinforcement and a tie, the permanent reinforcement being secured to the insulating
panel and including a support member for distributing building loads across a region of
the insulating panel, the building loads being sufficiently distributed by the support
member to permit support of the insulating panel by the support member during the wall
building process, and the tie extending from the inner panel surface of the insulating
panel to a terminal end of the tie; attaching a removable panel to the one-sided form to
thereby define a space for receiving building matenal, wherein the space for receiving
building material is defined by a wall thickness approximately equal to the distance from
the inner panel surface to the tie terminal end, comprising the steps of: positioning the
removable panel adjacent the tie terminal end, and securing the removable panel to the tie
terminal end; pouring building material into the space between the insulating and

removable panels; and disconnecting the removable panel from the wall. In one
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embodiment, the step of attaching the removable panel includes the further step of
engaging a coupling, such as a waler, with the tie terminal end and attaching the
connecting structure to the removable panel by removably fastening the coupling to the
removable panel, e.g., by using removable fasteners. The step of disconnecting the
removable panel from the wall may include the step of removing the removable panel
from the coupling, e.g., by removing the fasteners.

The advantages of the invention include the provision of a conveniently
removable panel and an insulating panel with connecting structure that provides
sufficient support to the insulating panel and thus avoids the extra material and labor
costs associated with prior removable panel formwork that required external supports for
the insulating panel which are later removed. In the invention, both the insulating panel
and connecting structure supporting the panel are configured to remain a permanent part
of the finished wall and constitute the only structure necessary for providing an insulating
panel in a one-sided formwork that can withstand the loads caused by the pouring and
subsequent curing of the building materal.

Additional features and advantages of the invention will be set forth or be
apparent from the description that follows. The features and advantages of the invention
will be realized and attained by the structures and methods particularly pointed out in the
written description and claims hereof as well as the appended drawings.

It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory and are intended to provide

further explanation without limiting the scope of the invention as claimed.

10
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BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to provide a further
understanding of the invention, are incorporated in and constitute a part of this
specification, illustrate preferred embodiments of the invention and together with the

description serve to explain the principles of the invention. In the drawings:

FIG. 1 1s an 1sometric view of a one-sided insulated formwork constructed in
accordance with the principles of the invention.

FIG. 2 1s a top view of the formwork of FIG. 1.

FIG. 3 1s a side view, shown partially in section, of the formwork of FIG. 1,
illustrating the major components of the invention, including the insulating panel,
removable tie and panel web, removable panel, and waler.

FIG. 4A is a side view of a panel wéb, which internally reinforces the insulating

panel and forms one part of the panel connecting structure of the invention.

10A
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FIG. 4B is a cross section view of the panel web of FIG. 4A taken along line 4B-4B.

FIG. 5A is a side view of the removable tie, which forms the other part of the panel
connecting structure of the invention.

FIG. 5B is a cross section view of the removable tie of FIG. SA taken along line 5B-5B.

d FIG. 5C is an enlarged view of the connection between the removable tie and panel web

of the invention.

FIG. 6 is a side view showing how the panel web and removable tie are slidably

connected.

FIG. 7A is an enlarged view of a removable panel connection between the removable tie

10 and removable panel of the invention.

FIG. 7B is an enlarged view of the tie of FIG. 3 showing the connector portion of the

removable tie.

FIG. 7C is a side view of the waler portion of the removable panel connection.

FIG. 8A is a top assembly view showing the sliding engagement of the waler on two of

15 the ties of the invention.

FIG. 8B is an enlarged view of the formwork of FIG. 2 showing the removable

connection between the fastener, waler, tie and removable panel of the invention.

FIG. 9 is a side view of the invention, shown in partial cross section, illustrating

disassembly of the formwork with cured building matenal contained therein.

11
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FIG. 10A is an enlarged side view, shown in partial cross section, of an altenative

embodiment of the removable panel connection of the invention.

FIG. 10B is an enlarged side view of the alternative embodiment of the removable panel

connection, shown in partial cross section, illustrating disassembly of the formwork.

DETAII

D DESCRIPTION OF THE PREFERRED EMBODIMENT

Reference will now be made in detail to the preferred embodiments of the invention,
examples of which are illustrated in the accompanying drawings.

Figs. 1-3 illustrate a first embodiment of a one-sided insulated form 10 constructed 1n
accordance with the principles of the invention. Form 10 is used to build a one-sided insulated
form wall for receiving pourable building material, typically by stacking such forms upon each
other as is known in the art. Any type of conventional pourable building matenal may be used
with form 10 to construct walls, however, pourable concrete is most commonly used. Form 10
includes a first insulating panel 15, second removable panel 25 and connecting structure 33
extending between and connecting insulating panel 15 to removable panel 25. Connecting
structure 35 maintains the two panels in a fixed, spaced relationship during the pouring and
curing process of forming a wall from building matenal.

[nsulating panel 15 is connected to removable panel 25 by six connector structures 35
evenly spaced across the length of the form 10. The spacing and/or number of connecting

structures 35 for form 10 generally depends on the size of the form, the size of individual

wADlA/216419. 1 -
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connecting structures 35 relative to other parts of the form, and the desired wall
thickness, as can be readily determined by a skilled artisan for particular applications.
Six connector structures 335 are selected for the typical size of the insulating panel 15,
described below.

Referring to FIGS. 2-3, insulating panel 15 is generally of a rectangular shape
and includes a bottom end 16, a top end 18, as well as inner and outer surfaces 17, 19
which define a panel thickness ¢. The inner surface 17 defines a first inner bearing
surface of form 10, which, along with a similar surface of removable panel 25,
confines the pourable building material, as discussed in more detail below. Along top
and bottom ends 16, 18 of panel 15 a series of protrusions and indentations are
formed that facilitate the stacking of forms 10 one on top of another, to form a wall
formwork. The indentations and protrusions may take any form known in the art,
such as that taught in detail in U.S. Pat. Nos. 5,390,459; 5,657,600; and 5,809,727. In
a typical case, the insulating panel 15 may be 48 inches long, 16 3/4 in height and 2
5/8 inches thick.

Insulating panel 15 remains in place after the building material has cured
and therefore represents a portion of the finished wall. Panel 15 is made from an
insulating soft foamed polymeric material, such as plastic, providing a layer of
thermal and/or acoustic insulation to the finished wall. The use of a soft foamed
polymeric material is known in the art, as described, e.g., in U.S. Pat. Nos.

5,390,459, 5,657,600 and 5,809,727. Preferably, the insulating material is

13
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Expanded Polystyrene (EPS); however, any other suitable type of insulating material may be
used in place of EPS.

Removable panel 25 is detached after the building material has cured and therefore
represents a temporary panel of the wall formwork. Removable panel 25 includes inner and
outer surfaces 27, 29. Inner surface 27 of panel 25 forms a second inner bearing surface of form
10 which, along with inner surface 17 of panel 15, confines the pourable building matenal.
Preferably, removable panel 25 is made from a non-insulating matenal (e.g., plywood or a hard
plastic). Generally speaking, almost any variety of conventional formwork panel may be used
for removable panel 25. It is preferred, however, that removable panel 25 be made from a
material that has strength properties superior to that of insulating panel 15, as will be discussed In
greater detail below.

Although removable panel 25 may have a similar height and length dimension to that of
the insulating panel 15 as illustrated in Fig. 1, preferably, removable panel 25 has a height and
length dimension that is greater than the corresponding height and length dimensions of the
insulating panel 15 so that a single removable panel 25 may be connected to several insulating
panels 15 of stacked, one-sided forms 10. In general, the size of removable panel 25 1s
determined solely by builder preference. For example, a builder may want to use a removable
panel 25 that can be connected to several stacked insulated panels 15, or a builder may wish to

use a removable panel 25 that is generally the same size as insulated panel 15, depending on, for

AJ1A/216419.1 14
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example, the available sizes of removable panel 25 in the builder’s inventory or the size of the

wall formwork.

Referring to Figs. 2 and 3, insulating panel 15 and removable panel 25 are spaced
according to the desired wall thickness. When the building material 1s poured, the first and
second inner bearing surfaces, 17 and 27, respectively, confine the building matenal to the space

between the opposed panels. The poured building material loads these bearing surfaces, which

define the width of the finished wall.
Referring again to Fig. 3, the connecting structure 35 for-the form 10 preferably is formed
from a two-piece construction, including a panel web 30, which reinforces insulating panel 15,
and removable tie 100. Tie 100 is removably secured at one side to panel web 50, and at its other
side to removable panel 25, via a removable panel connection 150, which detachably couples tie
100 to panel 25, thereby facilitating removal of panel 23 after the building material has cured.

The connecting structure 35 reacts the loads from the poured building material that tend to push

the insulating panel 15 and removable panel 25 apart during the pouring and subsequent cunng

of the building matenal.

Panel web 50 provides an internal, built-in reinforcing structure for distributing loads in
the soft insulating material of the insulating panel 15. Panel web 50 is preferably made from
plastic of sufficient strength to carry the loads encountered during wall construction. The

preferred plastic is high density polypropylene, although polyethylene and other suitable

polymers, or other relatively high strength materials may also be used. Panel web 50 1s

13
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preferably secured to the insulating panel 15 by molding the panel web 50 in the insulating panel
15, although other types of insulating panel connections known in the art, such as an interference
fit, may be employed. In either case, panel web 50 includes an end plate 58 that can be used to
form a furring strip to attach finishing material to the wall. End plate 58 may be embedded

S completely within the panel 15, or exposed completely or partially on the outer surface 19 of
panel 15 as is known in the art. In any case, it is preferred (although not required) for the end
plate 58 to extend substantially the full height of the panel 15. End plates 58 on adjacent stacked
forms align vertically to provide an easily locatable furring strip. If the end plates are completely
embedded within panel 15, any means known in the art to locate the plates, such as templates or

10 spaced protuberances on the panel or panel webs, may be employed.

Tie 100 extends between the insulating panel 15 and removable panel 25. Tie 100 1s
releasably engageable with the panel web 50 adjacent the first inner bearing surface 17 of the
insulating panel 15. While the feature of providing a removable tie 100 constitutes one aspect of
the invention, the invention is not limited to connecting structure with a removable tie. As will

15 become apparent to those skilled in the art, the various advantages of the invention are applicable
to connecting structures 35 having the tie 100 formed integrally with the panel web 50 (e.g., as
when the tie 100 and panel web 50 constitute parts of a monolithic connecting structure 35, such

as the unitary bridging member disclosed in U.S. Patent Nos. 5,390,459, 5,657,600; and

5,809,727.

16
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Reterence will now be made in detail to the panel web 50, tie 100 and removable
panel connection 150, examples of which are illustrated in FIGS. 2-3, 4A-4B, 5A-5C, 6,
7A-7C, and 8A-8B.

Reterring to FIGS. 2-4, panel web 50 may be embedded in the insulating panel 15
by conventional means known in the art, such as by placing the panel web 50 into a panel
mold, injecting foamable plastic into the mold (e.g., polystyrene), and removing the panel
15 with embedded panel web 50 from the mold after the plastic has cured. Panel web 50
may also be embedded by providing a transverse slot in the insulating panel 15 so that the
panel web 50 may be slidably received within a slot, as is known in the art and as
disclosed in, for example, U.S. Pat. No. 5,065,561 to Mason. Panel web 50 is embedded
in the insulating panel 15 such that an inner surface 58a of the end plate 58 (see FIG. 4A)
lies against the outer surface 19 of insulating panel 15 and an inner surface 56a on the
opposite side of panel web 50 lies against the first inner bearing surface 17. As noted
above, end plate 58 may be fully exposed and visible on the outer surface 19 of panel 15,
exposed only along a portion of its length (partially exposed), or completely embedded
within panel 15. Preferably, outer surface 56b lies flush with first inner bearing surface
17 and outer surface 58b lies flush with outer surface 19 (as best shown in FIGS. 3 and
8B). However, either or both of the outer surfaces 56b and 58b may be recessed within
panel 13.

As shown 1n FIG. 4a, opposite end plate 58 is a male connector 52 for removably connect-

ing tie 100 to panel web 50. When the panel web 50 is connected to the insulating panel

17
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15. male connector 52 extends outwardly from the first inner bearing surface 17 of the insulating
panel 15, as shown in Fig. 6. Tie 100 is connected to the panel web 50 by engaging a female
connector 108 formed on tie 100 with male connector 52 disposed adjacent the first inner beanng
surface 17 of the insulating panel 15, in a manner described in more detail subsequently. The
engagement is secure, but may be removable or permanent, such as by use of a snap-fit or detent-
type connection, or other connections known 1n the art..

Referring to Figs. 4A and 4B, end plate 58 is connected to male connector 52 by a pair of
horizontal truss members 62, an upper diagonal truss member 60 and lower diagonal truss
member 64. End plate 58 provides a loading surface for insulating panel 15 to react building
material loads transferred to the panel web 50 from the tie 100. The combination of horizontal
truss members 62 and upper and lower diagonal truss members, 60 and 64 transter loads
transmitted from the tie 100 to the panel web 50 relatively evenly from top to bottom along the
span of the end plate 58, which may extend across substantially the full height of panel 15. Panel
web 50 distributes a relatively even loading across the panel 15, thereby reducing stress
concentrations in the panel 15 and preventing failure of the relatively weak panel 15 during the
wall building process.

Form 10 does not require externally applied pressure forms, braces, or other such
structural supporting material known in the art because panel web 50 provides sufficient support
for insulating panel 15 by distributing the building material loads across a surface area sufficient

for reducing stress concentrations in the insulating panel 15. Panel web 50 may therefore be
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used as the sole means for reinforcing the panel 15. When loads are distributed across the
formwork panel, stress concentrations induced in the panel 15 by the pouring and subsequent
curing of the building material in the panel 15 are reduced when the load can be distributed
across a larger portion of the panel surface (either an internal or external surface). For the typical
design (as shown in Figs. 2 and 3), panel web 50 reduces stress concentrations below the ultimate
allowable stress (i.e., the stress level that will fail the material) so that the insulating panel can
sustain loads during the wall building process. For a particular application, the amount of load
distribution needed to prevent failure of the insulating panel will depend on many factors, the
more influential of which may be whether the net load transferred to/from the connecting
structure to the insulating material will exceed the ultimate allowable stress of the insulating
material. This determination is well within the capabilities of the skilled artisan.

Referring to Figs. SA-5C, removable tie 100 may be a monolithic structure, including an
insulating panel connecting end 102 and a removable panel connecting end 104. Tie 100 1s
preferably made from plastic. The preferred plastic is high density polypropylene, although
polyethylene and other suitable polymers or other matenal of suitable strength may also be used.
Connecting end 102 includes the side of the tie 100 where female connector 108 is formed and
corresponds to the side of the tie 100 connected to the male connector 52 of panel web 50.
Connecting end 102 has an insulating panel connecting length a described below.

Removable panel connecting end 104 corresponds to the end of the tie 100 where the

removable panel connection 150 is provided. Formed on the removable panel connecting end

AQlA 210419 1 19
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104 is a connector piece 152 having a removable panel connecting length b, which 1s smaller
than connecting length a. As will be discussed in greater detail below, the connecting length b
is related to the strength of removable panel connection 150 and removable panel 25.

Referring again to Fig. SA, between ends 102, 104 tie 100 has a generally tapered mid-
section 116, which includes a horizontal member 118, an upper diagonal member 120, and a
lower diagonal member 122. The resulit is a generally triangular-shaped tie that is asymmetnc
about its vertical midpoint. A series of rebar hooks 114 are formed along the top end of diagonal
member 120 to allow rebar to be secured to the form 10.

The asymmetric design of tie 100 facilitates transferring loads between panels 15 and 25
via connecting end 102 (which transfers loads to/from panel 15 across the full length of
connecting length a) and connecting end 104 (which transfers loads to/ from panel 25 across
connecting length b). Tie 100 is asymmetric since the connecting lengths a and b of connecting
ends 102 and 104, respectively, are of different lengths. As is discussed in greater detail below,
the asymmetric nature of tie 100 reflects the difference in the relative strength of matenals of the
removable panel 25 and insulating panel 15, and further offers heretofore unrecognized
advantages over conventional symmetric ties.

As was mentioned earlier, removable panel 25 may be made from a non-insulating

material (e.g., plywood or hard plastic) preferably having strength characteristics superior to that

of the material used for the insulating panel 15. When the removable panel 25 is made from such

a strong material, the loads transferred from the tie 100 to the removable panel 25 can be

20
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concentrated in a relatively small area compared to the loads transferred to the insulating panel
15. Thus, the second panel connecting length b can be reduced in size relative to the first panel
connecting length a. A suitable length for connecting length b for a particular application
depends upon many design factors, all of which are readily determinable by one skilled in the art.
Among the more influential factors are the material used for the removable panel 25 and the
spacing between connecting structures 35 of the formwork. For example, if a foam plastic panel
were used as panel 25, connecting length b would approximate connecting length a, whereas if a
thick plywood panel were used, connecting length b could be substantially less than connecting
length a.

Obviously, there is no requirement that the connecting length b of removable panel

connecting end 104 be less than connecting length a of the insulating panel connecting end 102

to be able to remove the removable panel 25. However, there are two advantages realized when
dissimilar panels are used for the formwork and the connecting length b associated with the
removable panel 25 is reduced relative to the connecting length a for the insulating panel 135.
First, the size of the tie 100 can be reduced accordingly. This is desirable as it increases the
structural integrity of the finished wall by reducing the amount of space occupied by connecting
structure disposed in the space for the building material. The generally triangular shape of the

asymmetric tie 100 of the invention is exemplary in this regard, but obviously other asymmetric

shapes could be used. Second, the labor and material associated with attaching and removing

the removable panel 25 can be greatly reduced because connecting length b may be reduced
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substantially relative to the connecting length a. For example, in the preferred embodiment,
conventional removable fasteners such as self-tapping screws 162 may be used to connect
removable panel 25 to a single coupling mechanism, such as a waler 154. Waler 154 may then
be used to secure several connecting structures 35 to the removable panel 25 since the connecting
end 104 of asymmetric tie 100 is reduced to an appropriate size for conveniently slidably
engaging waler 154, as described below.

The details of the connection between the tie 100 and panel web 50 will now be described
with reference to Figs. 4A, 4B and 5A-5C. The male connector 52 of panel web 50 has a T-
shape formed by head 54 extending transversely across the end of an elongate extension 53. The
extension 53 depends outwardly from vertical portion 56 of the panel web 50. The male
connector 52 is adapted to be received in female connector 108 formed on tie 100, as shown in
Figs. SA-5C. Female connector 108 may include a plurality of L-shaped engagement tlanges
110a and 110b, which form a positive engagement (e.g., an interference fit) with the T-shaped
head 54 of connector 52, as shown in Fig. SC. Referring to Fig. 5A, the L-shaped flanges 110a
and 110b are formed along substantially the entire connecting length a of the tie 100 and
alternate from each side of tie 100 as shown in Fig. 5C. Similarly, T-shaped head 54 and
extension 53 of connector 52 of the panel web 50 may extend over the same connecting length a,
as shown in Fig. 4A. Thus, the tie 100 forms a positive engagement with the panel web 50 along
a first panel connecting length a. Referring to Fig. 6, when the tie 100 is being connected to the

panel web 50, the L-shaped flanges 110a and 110b of the female connector 108 slide over the

)
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corresponding T-shaped head 54 of connector 52 in the direction c. At the upper end of the
female connector 108 is a supporting endpiece 112 that rests against the top end 55 of the male
connector 52 and forms a stop when the tie 100 is fully slid over panel web 50. End piece 112
may engage end 55 with a snap-fit, in a manner known in the art, to positively lock and position
the tie 100 and panel web 50 together in a predetermined relationshup.

Other changes in the connection could be made. For instance, male connector 52 could
be formed on the tie 100 and female connector 108 could be formed on the panel web 50.
However, it is desirable to have the T-shaped head 54 of connector 52 formed on the panel web
50 for the following reason. Referring to Fig. 5C, by placing head 54 of the T-shaped connector
52 on the panel web 50 and at the end of extension piece 53, a clearance r is formed between the
inner bearing surface 17 and the L-shaped flanges 110a, 110b of the female connector 108. With
this arrangement, the building matenal can flow into the clearance. As the building matenal
cures and sets up, the loads will assist in maintaining a secure connection between the tie 100 and
panel web 50. In addition, other connector types known in the art can readily be used in place of
the illustrated male and female connectors. For example, key hole slots engaged with a flanged
post, posts inserted into holes disposed at right angles to the load bearing direction, or hook
members received in corresponding slots could be used. While the above-described connection
provides a secure yet removable fit, the connection could be made permanent by any

conventional means known in the art. In addition, if site adjustable wall thickness for the form

wADLA/216419 1 23

T et e S L




10

15

20

CA 02256261 1998-12-30

10 1s not needed or desired, tie 100 and panel web 50 can be integrally formed, such as disclosed
In the aforementioned U.S. Patents 5,390,459, 5,657,600, and 5,809,727

The removable panel connection 150 will now be described in detail with reterence to
Figs. 7A-7C and 8A-8B. Referring to Figs. 7A-7C, removable panel connection 150 is formed
by connector piece 152 disposed at the connecting end 104 of tie 100, a waler 154 releasably
engageable and disengageable with connector piece 152, and a removable fastener 162 securing
the waler 154 to the second inner bearing surface 27 of the removable panel 25.

Referring to Fig. 7C, waler 154 is preferably a channel 160 having a C-shaped cross
section made from steel or a steel alloy. Channel sections of other shapes or other types of
structural members with suitable strength may also be employed as the skilled artisan will
recognize. Referring to Fig. 7B, connector piece 152 includes a peripheral surface area 158 that
engages the mnner surfaces 156 of the C-shaped channel 160. The surface area 158 of connector
piece 152 is shaped to fit snugly within the inner surfaces 156 formed by channel 160.
Connector piece 152 is preferably made from the same material as other portions of tie 100.
However, it is contemplated in an alternative embodiment of the removable panel connection 150

(discussed below) that the connector 152 be made of a stronger material than the remaining

portions of tie 100 (which are preferably made from molded plastic).
Referring to Fig. 8A, channel 160 is connected to connector piece 152 by shiding
engagement as indicated by directional arrow d, which is perpendicular to the tie connection and

assembly lengths a, b, ¢. Thus, channel 160 is slidingly engaged with connector piece 152 along
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a horizontal axis, whereas the tie 100 is slidingly engaged with the panel web 50 along a vertical

axis (compare Figs. 6 and 8A). Channel 160 can be slidingly engaged with one or more

connector pieces 152 of connecting structure 35. In the design shown in Fig. 2, channel 160
engages six connector pieces 152. In general, the number of connecting structures 35 or ties 100
that can be engaged with channel 160 is dependent only upon the length of channel 160.

After connector piece 152 has been mated with channel 160, removable panel 25 1s
secured to channel 160 by removable fasteners 162. Preferably, the removable fastener 162 1s a

self-drilling and self-tapping screw or other type of self-adhering conventional removable

fastener that is adequate for securing the channel 160 to the removable panel 25. In general, the
number of removable fasteners 162 generally depends on builder preference. Five removable
fasteners 162 are used to connect a channel 160 to the removable panel 25 of the form 10 shown

in Fig. 2. Thus, the loads transmitted from the tie 100 to the removable panel 25 are carried

through the removable fasteners 162.

Referring to Figs. 7A and 9, after the building matenal has cured, removable panel 25 1s
detached by first removing the removable fasteners 162. Channel 160, which was previously 1n
contact with the removable panel 25, is now left in the formwork, and embedded in the wall
outer surface 164 where it remains engaged with connector piece 152. The outer surface of

channel 160 is flush with the outer surface 164 of the finished wall, as shown in Fig. 9.

In an alternative embodiment of the removable panel connection 150, as shown Figs. 10A

and 10B, a waler 254, also in the form of a C-shaped channel member, may be placed on the

25
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outer surface 29 of the removable panel 25 and a removable fastener 262 (such as a self-tapping
screw) is then used to directly secure both the waler 254 and a connector piece 252 of the tie 100
to the removable panel 25. This embodiment of removable panel connection 150 allows the
waler 254 to be used in subsequent applications since it is not embedded in the finished wall
when the removable panel 25 is removed. In addition, the finished wall does not have an
exposed waler along the wall outer surface 264. Although a C-shaped section is used for waler
254, any conveniently shaped section may be used instead since the waler 254 is not used to
provide a sliding connection for the connecting end 104 of the tie 100 (as is the case with
waler 154). The waler 254 may have pre-formed holes for the removable fastener 262, which are
positioned at locations on the removable panel 25 where the connector piece 252 1S 1In contact
with the second inner bearing surface 27 of form 10. Waler 254 is detached along with the
removable panel 25 after the building material has cured. Since the connector piece 252 1S
secured directly to the removable panel 25 using the removable fastener 162, it may need to be
made of a stronger material than the other portions of tie 100, which may be made from plastic as
noted above. For example, steel, a steel alloy, or fiberglass can provide the necessary added
strength to the connector piece 252 so that it can securely hold the removable fastener 262 when
the formwork 1s subjected to loads.

The assembly and disassembly of the form 10, which should be apparent to the skilled
artisan from the description above, proceeds as follows. The insulating panel 15 with connected

panel web 50 is attached to the tie 100 by connecting the male connector 52 of the panel web 50
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to the female connector 108 of the tie 100. If the tie 100 and panel web 50 are formed integrally,
this step is obviously skipped as the tie 100 and panel web 50 are connected already connected.
The integral tie and web member would be connected to the insulating panel 15 (for example,
during the panel molding process, as is known in the art). In the removable tie embodiment, the
tie 100 is selected according to the desired wall thickness after the first panel with embedded
panel web 50 has been formed. The removable panel 25 is then connected to the connecting end
104 of the tie 100 by waler 154 or 254 and fastening the removable panel 25 to the waler using
one or more removable fasteners 162. The panels are now ready to receive the building matenal
(e.g., pourable concrete) in the space defined by the first inner bearing surface 17 and second
inner bearing surface 27. After the building material has been poured and subsequently cures,
the removable panel 25 may be detached and removed. The removable panel 25 is detached by

removing the removable fasteners 162 connecting the removable panel 25 to the waler 154.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A one-sided insulated wall form for use with a removable panel defining with
the insulated wall form a space for receiving pourable building material, said one-sided

insulated wall form comprising:

a permanent panel having a first length defined as the distance between a first
side and a second side of said permanent panel, and a surface defining at least a portion
of an outer wall surface of a wall constructed with the form, said permanent panel being

made trom an insulating material configured to remain a permanent part of the wall; and

a connecting structure for maintaining a fixed, spaced relationship between said
permanent panel and the removable panel, said connecting structure configured to
remain a permanent part of the wall constructed with the formwork, said connecting

structure including:

a longitudinally extending first portion \connectable to said permanent panel,
said first portion having a second length approximately equal to at least one half of the
first length of said permanent panel, the second length being defined by a panel support
for distributing building loads across a region of said permanent panel, the building
loads being sufficiently distributed by said panel support to permit support of said

permanent panel by said first portion during the wall building process, and

a second portion releasably engageable with the removable panel.

2. A tormwork comprising the one-sided insulated wall form of claim 1 in
combination with the removable panel made from a non-insulating material, said
removable panel being releasably secured to the one-sided insulated form by

engagement of said removable panel with said second portion.

3. The one-sided insulated wall form of claim 1, wherein said first portion
comprises a reinforcement member secured to said permanent panel and said second

portion comprises a tie connected to said reinforcement member.
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4. The one-sided insulated wall form of claim 3, wherein said reinforcement

member is embedded within said permanent panel by molding.

5. The insulated wall form of claim 3, wherein said reinforcement member and tie

member are integrally formed.

6. The one-sided insulated wall form of claim 3, wherein said reinforcement

member 1s slidably received in said permanent panel.

7. The one-sided insulated wall form of claim 6, wherein said permanent panel
includes a slot and said reinforcement member includes a shank configured to be

slidably received within said slot.

8. The insulated wall form of claim 1, wherein said first portion comprises a
reinforcement member and said second portion comprises a tie member detachably

securable to said reinforcement member.

9. The 1insulated wall tform of claim 8, wherein said reinforcement member
includes a first portion integrally formed therewith and said tie member includes a

second portion integrally formed therewith, wherein said tie member is detachably

securable to said reinforcement member by engaging said first and said second portions.

10.  The insulated wall form of claim 9, wherein one of the first and second portions
comprises a male connector and the other comprises a female connector adapted to

positively engage said first and second portions together.

11.  The insulated wall form of claim 9, wherein when the removable panel is
engaged with said second portion and the pourable building material is disposed
between said permanent panel and said first and second portions, the pourable building
material assists in forming the connection between the tie member and the

reinforcement member.
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12. A one-sided insulated wall form for use with a removable panel defining with
the 1nsulated wall form a formwork for receiving pourable building material, said one-

sided insulated wall form comprising:

a permanent insulating panel having a surface defining at least a portion of an
outer wall surtace of a wall constructed with the form, said permanent panel including a
reinforcement member for distributing building loads across a region of said permanent
panel, the building loads being sufficiently distributed by said reinforcement member to

permit support of said permanent panel by said reinforcement member during the wall

building process; and

a tie member having a first end releasably engageable with said reinforcement
member and a second end having a panel connecting portion being couplable to the
removable panel and de-couplable from the removable panel after the pouring of the

building material.

13. A formwork including the one-sided insulated wall form of claim 12 in
combination with a coupling for coupling and de-coupling said one-sided insulated

form to the removable panel.

14.  The one-sided insulated wall form of claim 12 wherein said panel connecting

portion is couplable to the removable panel using removable fasteners.

5. The one-sided msulated wall form of claim 13 wherein said coupling is a waler

and a removable fastener.

16. The one-sided insulated wall form of claim 12, wherein said reinforcement

member has an outer surface to which a finishing material can be attached.

7. The one-sided insulated wall form of claim 16, wherein said outer surface of the

reinforcement member extends substantially the full height of the insulating panel.
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18. The one-sided insulated wall form of claim 16, wherein said outer surface of the

reinforcement member at least partially abuts the outer surface of said insulating panel.

19. The one-sided insulated wall form of claim 16, wherein said outer surface of the

reinforcement member 1s flush with the outer surface of said insulating panel.

20. The one-sided insulated wall form of claim 16, wherein said outer surface of the

reinforcement member 1s completely exposed on the outer surface of said insulating

panel.

21. The one-sided insulated wall form of claim 12, wherein said reinforcement

member and said tie member are integrally formed.

22. The one-sided 1nsulated wall form of claim 12, wherein said tie member is
releasably engageable with said reinforcement member at an inner bearing surface of

said insulating panel.

23. A method of making a wall from pourable building material, said method

comprising the steps of:
providing a one-sided wall form, comprising the steps of:

providing an insulating panel having an inner and outer panel surface of

a wall constructed with the one-sided wall form, and

providing a connecting structure including a permanent reinforcement
and a tie, the permanent reinforcement being secured to the insulating panel and
including a support member for distributing building loads across a region of the
insulating panel, the building loads being sufficiently distributed by the support
member to permit support of the insulating panel by the support member during
the wall building process, and the tie extending from the inner panel surface of

the insulating panel to a terminal end of the tie;
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attaching a removable panel to the one-sided form to thereby define a space for
receiving building material, wherein the space for receiving building material 1s defined
by a wall thickness approximately equal to the distance from the inner panel surface to

the tie terminal end, comprising the steps of:
positioning the removable panel adjacent the tie terminal end, and
securing the removable panel to the tie terminal end;
pouring building material into the space; and

disconnecting the removable panel from the wall.

24.  The method of claim 23, wherein said step of attaching the removable panel
comprises engaging a coupling with the tie terminal end and attaching the connecting
structure to the removable panel by removably fastening the coupling to the removable

panel.

25.  The method of claim 24, wherein said step of removing the removable panel

from the wall includes the step of removing the removable panel from the coupling.

26.  The method of claim 24, wherein the coupling is removably fastened to the

removable panel using removable fasteners.

27.  The method of claim 23, wherein said step of providing a one-sided wall form

comprises molding the connecting structure into the insulating panel.

28. A wall form for receiving pourable building material, comprising:

an insulating panel including a permanent reinforcement member fixed to said
insulating panel, said reinforcement member including a panel support for distributing

building loads across a region of said insulating panel, the building loads being
sufticiently distributed by said panel support to permit support of said insulating panel

by said reinforcement member during the wall building process;
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a removable panel;

a connecting structure extending between said insulating and removable panels

and defining a space therebetween for receiving the pourable building material; and

a coupling assembly, separate from said connecting structure, for mating said

removable panel to said connecting structure;

wherein when said removable panel 1s mated to said connecting structure, said
connecting structure and said reinforcement member maintain a fixed spaced
relationship between said insulating and removable panels during the wall building

process.

29.  The wall form of claim 28, wherein said connecting structure comprises said

permanent reinforcement and a tie member securable to said reinforcement.

30. The wall form of claim 29, wherein said reinforcement and tie member are

integrally formed.

31.  The wall form of claim 13, wherein said coupling comprises a waler and a

plurality of removable fasteners.

32.  The wall form of claim 28, said insulating panel having a top, bottom and a
center defined as a location approximately equidistant from the top and bottom, wherein
the coupling is disposed at substantially the same level as the center of the insulating

panel.

33. The wall form of claim 28, said insulating panel having a top, bottom and a
center defined as a location approximately equidistant from the top and bottom, wherein
the coupling is located substantially below or above the level of the center of the

insulating panel.

34.  The wall form of claim 28, wherein the connecting structure is substantially in

the shape of an isosceles triangle.
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35.  The wall form of claim 28, wherein the connecting structure is substantially in

the shape of a right triangle.

36. A one-sided insulated wall form for receiving pourable building material,

comprising:
an insulating panel having a first thickness;

a removable panel having a second thickness, wherein said second thickness is

substantially less than said first thickness;

a permanent reinforcement member fixed to said insulating panel, said
reinfbrcement member including a panel support for distributing building loads across a
region of said insulating panel, wherein the region of distributed building loads is such
as to not require the application of external pressure supports to said permanent panel

during the wall building process; and

a connecting structure for connecting said removable panel and said insulating
panel, said connecting structure being coupled to said reinforcement member and
extending between said insulating panel and said removable panels, wherein said
insulating panel and said removable panel are maintained 1n a fixed, spaced relationship
prior to the pouring of the building material when said connecting structure is connected
to said removable panel and wherein said removable panel 1s removable from said
connecting structure after the pouring of the pourable building material by

disconnecting said removable panel from said connecting structure.

37. The one-sided insulated wall form of claim 36, wherein said removable panel is

made from a non-insulating material.
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