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(57) Abrege(suite)/Abstract(continued):

pleces separate or integrally as a single piece to hold the bracing structure against insulated panels of the insulated concrete wall
form. Openings may be cut through the Insulated panels to provide a pathway for the tensioning member. The anchoring member
IS positioned against an inner face of the insulated panel. A portion of the anchoring member or the tensioning member extends
Into the wall form concrete recelving space to fix the system In place once the concrete sets. The tensioning member may be
disposed through one of the openings, around the bracing structure and through the other opening and around the anchor
member to maintain the tension. Alternatively, the tensioning member may be disposed through an interface between upper and
lower wall form blocks. The bracing structure may be adjusted to align the wall form vertically.
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ABSTRACT

A system and method for securing an insulated concrete wall form to a
bracing structure such as a scaffolding frame to keep the form straight and plumb
during construction. The system uses anchoring and tensioning members, which may
be formed as pieces separate or integrally as a single piece to hold the bracing
structure against insulated panels of the insulated concrete wall form. Openings may
be cut through the insulated panels to provide a pathway for the tensioming member.
The anchoring member is positioned against an inner face of the insulated panel. A
portion of the anchoring member or the tensioning member extends into the wall form
concrete receiving space to fix the system in place once the concrete sets. The
tensioning member may be disposed through one of the openings, around the bracing
structure and through the other opening and around the anchor member to maintain
the tension. Alternatively, the tensioning member may be disposed through an
interface between upper and lower wall form blocks. The bracing structure may be

adjusted to align the wall form vertically.
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BACKGROUND OF THE INVENTION

Field of the Invention

The invention relates generally to insulated concrete form ("ICF") wall
bracing, and more particularly, to a system and method for bracing an insulated
concrete wall form to a support/bracing structure to align and support the ICF wall
during construction.

Description of the Related Art

Conventional building construction utilizes concrete walls that are normally
produced by constructing form walls, pouring concrete into the space between the
walls and, upon setting of the concrete, removing the form walls. A conventional
concrete form wall 1s disclosed in U.S. Patent No. 4,333,289 to Strickland. The form
wall includes a pair of spaced opposed panels made from plywood and defining
therebetween a space into which fluid concrete is poured in forming the wall.
Horizontally spaced vertical stiffeners or strongbacks are provided outwardly of each
plywood panel to provide major strengthening for the panel support structure.
Elongate beams or walers are also provided to extend horizontally along the outer side
of each panel. An outwardly opening pocket formed as part of the waler retains a
wooden nailer to which the plywood form panel can be nailed, screwed or otherwise
fastened to the waler.

Another system for temporarily attaching a reinforcing beam to a poured
concrete structural member 1s shown in U.S. Patent No. 5,572,838 to Truitt et al. An
insert 1s adapted to be set in the poured concrete member. The insert has a body that
creates a void in the concrete structural member and leg members that are partially set

in the poured concrete with portions thereof extending through the body of the Insert
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so as to be free of concrete. A special bolt engages with the leg members and provides
a means for securing a reinforcement beam to the concrete structural member.

More recent building systems involve the use of insulated concrete forms
(ICFs), which use a foam insulating material to construct permanent concrete
form walls. The form walls are typically constructed by placing separate building
components (also known as form blocks) upon each other. The concrete is then poured
and the form walls are left in place after the concrete hardens to become a permanent
part of the wall. Advantages provided by the use of ICFs include a reduction in the
number of operations normally associated with building construction and generally
the elimination of a need to provide further insulation. An example of particularly
advantageous types of ICFs appears in U.S. Patent Nos. 5,390,459; 5,657,600; and
5,809,727 to Mensen (Mensen). In general, the ICFs taught by Mensen are made from
a building component or block that includes first and second foam side panels. The
side panels are preferably made of expanded polystyrene and are arranged in spaced
parallel relationship with their inher surfaces facing each other. Plastic bridging
members hold the side panels together against the forces applied by the fluid concrete.
Each bridging member includes end plates, which may be arranged to line up when the
components are stacked to form furring strips for attachment of finishing materials.

With the advent of the use of stay-in-place forms or permanent concrete form
work, such as ICFs, there 1s a need in the building construction art for an efficient,

cost-effective and reliable system and method to support the building components that
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make up the ICFs against construction loads, and to align the walls during
construction. The insulated side panels of an ICF do not provide a strong surface to

which reinforcing beams can be easily attached, as with plywood side panels.

- Commercial, institutional and industrial buildings often require walls higher than 8 to

12 feet (heremnafter referred to as “tall walls”) in order to incorporate machinery,
warehousing and high wall assemblies. Wall forms used in pouring in place such
high vertical walls must be supported against various construction loads including
wind loads, alignment loads, scaffold loads, and loads created by the hydrostatic
pressure of the fluid concrete poured into the wall forms. Falsework is the
construction industry term for structural supports and the necessary bracing required
tor the temporary support of loads during construction. Existing means for attaching
strongbacks or reinforcing beams to wall forms do not lend themselves to attachment
to insulated panels on ICFs as they do to conventional falsework.

Existing bracing systems used in ICF wall construction also do not adequately
address the problems of supporting and controlling ICFs during construction,
particularly in high wall applications of ICF (such as when the ICF is used to
construct a wall of greater than 12 feet in height).

Accordingly, a bracing system such as shown in Fig. 1 has been used in ICF
wall construction. This known system includes a vertical box channel 120 that is
connected to the ICF blocks before they are filled with concrete using screws 122 that
pass through the box channel 120 and into exposed end plates 124 of the plastic
brnidging members in the ICF blocks. As discussed above, the end plates 124 of each

bridging member in the ICF blocks may be arranged to line up when the ICF blocks

are stacked. The resulting "furring strip" provides the support for the vertical box
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channel 120. A two-piece diagonal bracing pole 130 is joined at the threaded ends of
each piece of the pole by a turnbuckle 132, which allows for adjustments in the length
of pole 130. The diagonal pole is attached to the ground or sub-floor at one end 130,
and to the box channel 120 at the opposite end 130”’. A standard scaffold angle 140
s also attached to the vertical box channel 120 to support scaffolding upright 150 and
planks 152. Adjustments in the length of diagonal pole 130 by turning turnbuckle 132
result in end 130°° of pole 130 either pushing or pulling on vertical box channel
member 120, thus affecting the angle of the wall formed from the stacked ICF blocks.
A disadvantage of this type of alignment system is that it requires the step of screwing
a structural member such as vertical box channel 120 into the furring strips 124 in
order to provide a member for transferring loads such as wind loads from the ICF wall
to bracing members such as diagonal pole 130. Furthermore, this system has height
limitations, imposed by the length of the box channel.

Other bracing systems may be used in ICF wall construction such as the
bracing system disclosed in U.S. Patent No. 6,250,024 to Sculthorpe et al., which is
commonly assigned with this application. The bracing system disclosed in this patent
includes an anchoring member adapted to be set in pourable building material
recerved 1n the wall form and supported by the bridging member extending between
the ICF form walls. A flexible tensioning member may be wrapped around the
anchoring bar to secure a bracing member to the ICF form. While the bracing system
of Sculthorpe et al. 1s advantageous, the anchoring member typically is supported by
the bridging members and generally spans the distance between two or more bridging
members. Moreover, the location of the anchoring member then is limited by the

location of the bridging members.
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Hence, the foregoing discussion shows that there is a need for a temporary
bracing system capable of supporting and aligning ICF walls during construction,
particularly 1n tall wall applications, that can be more easily, reliably and efficiently
used with a vanety of falsework systems than heretofore possible.

SUMMARY OF THE INVENTION

The invention solves the problems and avoids the disadvantages of the prior
art by providing a system and method for efficiently and effectively bracing an ICF to
a variety of falsework systems and aligning the ICF. The system should provide
adequate structure to transfer a portion or all of the construction loads on the ICF to
the falsework. One of those loads, wind loads, increases with height above ground
and varies depending upon factors such as geographic location, proximity to open
areas and wind tunneling effect of adjacent structures. Conventional structural design
generally requires that construction bracing of tall walls be kept in place until the top
edges of the walls are supported laterally such as by a roof structure. The pouring of
concrete into the wall forms also creates an alignment load that should be
compensated for in order to maintain the poured wall in a vertical position. The
hydrostatic pressure created by fluid concrete being poured into the wall form is
carried by and retained by panels and connecting structure within the ICF. If the
pouring of concrete into the wall form is not done in stages to allow the concrete to
start to set betore the height of fluid concrete becomes too great, hydrostatic pressure
would become more significant as the height of the wall is increased or the rate of
pouring 1s increased. An excessive rate of pouring of concrete could result in a "blow
out" of the insulation panels on the ICF.

In a first aspect of the invention, these problems are solved by providing a

1-WA/1686286.1
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system for temporarily bracing an insulated wall form having generally parallel
spaced panels, at least one of which is formed from insulating material having outside
and 1nside faces. A bracing member is disposed adjacent to the outside face of the
insulating panel and adapted to support the insulated wall form. A tensioner has a
first portion disposed against a portion of the inside face of the insulating panel and a
second portion securing the bracing member and the insulating panel together to align
and brace the wall form.

In a first embodiment, the first portion of the tensioner may be an anchoring
member having a plate with a flat portion disposed against the inside face of the panel
and a projection disposed to be set in pourable building material received in the wall
form. The second portion of the tensioner may be a flexible member such as a wire or
strap extending through one or more openings in the insulated wall form or through an
interface between upper and lower blocks of the wall form and have ends that are
attached around the bracing member.

In a second embodiment, the first portion of the tensioner may be a plate
disposed against the inside face of the insulating panel and the second portion of the
tensioner may be a flexible member having a portion disposed to be set in pourable
building material received in the insulated wall form. The plate may have openings
designed to engage and hold barbs formed on the ends of the flexible member to
maintain tension on the flexible member when connected to the bracing member.
Again, the flexible member may extend through one or more openings in the
insulating panel or through an interface between upper and lower form blocks of the
insulated wall form.

In third and fourth embodiments, the tensioner may be formed from a single

1-WA/1686286.1
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flexible member, such as a metal wire or rod, that carries out the anchoring and
tensioning functions of the invention. In the third embodiment, the first portion of the
tensioner comprises a portion of the flexible member that extends generally
horizontally across the inside face of the insulating panel, and the second portion of
the tensioner comprises a portion of the flexible member that loops around the bracing
member. The flexible member may have a third portion disposed to be set in pourable
building material, e.g., concrete, received in the wall form. Again, the flexible
member 1s positioned through holes or an interface between blocks in the wall form
and manipulated into position maintaining the wall form and bracing member in snug
engagement.

The tourth embodiment functions similarly to the first, but the first portion of
the tensioner comprises a portion of the flexible member that extends generally
vertically, instead of horizontally, across the inside face of the insulating panel. In
addition, portions of the flexible member may be fixedly attached together, €.g., by
welding, to help resist deformation during use.

The bracing member may be an open-top scatfolding frame or other
scaffolding frame, and include an alignment member disposed diagonally or
otherwise in the scaffolding frame for adjusting the vertical alignment of the insulated
wall form. The alignment member may be spaced from the scaffolding frame to
allow adjustment without interference from the wall form. The bracing member may
be a scaffolding attachment member, which is adjustable in width to align the wall
form substantially vertically and disposed between the insulated wall form and a

scaffolding frame.

The bracing member may be a system scaffold having interconnection
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members configured to allow positioning of a leading edge of the system scaffold in
close proximity to the outside face of the wall form. The interconnection members
may be rosettes having perimeters that define a curved arc portion and a straight
portion, where the straight portion is disposed adjacent to the outside face of the wall'
form.

In another aspect of the invention, a method is provided for temporarily
bracing an insulated wall form, in which the following steps are performed. A
bracing member is positioned adjacent to an outer face of an insulated wall form
having generally parallel spaced panels, at least one of which is formed from
insulating material. An interface member is positioned adjacent to an inner face of
the isulated wall form opposite the bracing member. A tension member is disposed
between the bracing member and the interface member, and a portion of the interface
or tension member is positioned to be set in pourable building material received in the
wall form. The tension member is tensioned to secure the interface member, wall
form and bracing member together to align and brace the wall form.

The tensioning step may include the step of securing the ends of the tension
member 1n a position maintaining the tension between the interface member and
bracing member, such as securing the ends together or to the interface member.

The tension member may be positioned through at least one opening in the
insulated wall form or in an interface between upper and lower insulated wall form
blocks. The interface member and the tension member may be integrally formed as a
single piece, which may be manipulated between the innerface of the wall form and
the bracing member to carry out the tensioning step.

The method for temporarily bracing an insulated wall form of the invention

1-WA/1686286.1




10

15

20

CA 02360710 2001-10-31

may mclude the steps of aligning the wall form in a substantially vertical orientation,
filling the wall form with a pourable building material, and allowing the pourable
building material to substantially set. To build a tall wall in stages, further steps may
include positioning a second wall form on top of the first wall form, positioning a
second bracing member above and connecting it to the first bracing member,
positioning a second interface member adjacent to an inner face of the second wall
form 'opposite the second bracing member, disposing a second tension member
between the second bracing member and the second interface member to secure the
second bracing member to the second wall form, and aligning the succeeding wall
form 1n a substantially vertical orientation. These steps may be repeated as necessary
to build even higher walls.

The system provides an inexpensive, relatively easy to install bracing structure
that supports the ICF against loads imposed during construction and before a roof or
other lateral support 1s 1n position across the top edges of the finished walls, as well as
a simple and effective method for maintaining the ICFs straight and plumb during
construction.

Additional features, advantages, and embodiments of the invention may be set
forth or apparent from consideration of the following detailed description, drawings,
and claims. Moreover, it 1s to be understood that both the foregoing summary of the
invention and the following detailed description are exemplary and intended to

provide further explanation without limiting the scope of the invention as claimed.
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BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to provide a further
understanding of the invention and are incorporated in and constitute a part of the
specification, illustrate preferred embodiments of the invention and together with the
detailed description below serve to explain the principles of the invention. In the
drawings:

Fig. 1 1s a perspective view of a conventional Insulated Concrete Form
(“ICF”’) wall bracing system.

Figs. 2a-c illustrate a first embodiment of the ICF wall bracing system of the
invention. More particularly, Fig. 2a is a perspective view of a first embodiment of an
anchoring member made in accordance with the principles of the invention.

Fig. 2b is a plan view of the anchor member of Fig. 2a.

Fig. 2c 1s a partial cross section view of a wall bracing system using the
anchor member of Fig. 2a.

Fig. 3 1s a partial cross section view of a wall bracing system made in
accordance with the principles of the invention, with system scaffolding and a vertical
adjustment member.

Fig. 3a is a perspective view of the vertical adjustment member of Fig. 3.

Fig. 4 is a partial cross section view of a wall bracing system made in
accordance with the principles of the invention, with system scaffolding and a
diagonal adjustment member.

Fig. 4a 1s a perspective view of the diagonal adjustment member of Fig. 4.

Fig. 4b 1s a perspective view of another embodiment of the diagonal

adjustment member of the invention.

1-WA/1686286.1
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Fig. 5 1s a partial cross section view of a wall bracing system made in
accordance with the principles of the invention, with open top scaffolding.

Fig. 6 1s a side elevation view of an open top scaffolding frame.

Fig. 6a 1s a partial cross section side elevation view of a scaffolding spacer of

the invention.

Fig. 6b 1s a perspective view of another embodiment of the scaffolding spacer
of the invention.

Figs. 7a-b illustrate a second embodiment of the ICF wall bracing system of
the invention. More particularly, Fig. 7a is a plan view of a second embodiment of an
anchoring member of the invention, which is formed as a flat plate.

Fig. 7b 1s a plan view of a flexible strap tensioning member of the invention
designed for use with the anchor plate of Fig. 7a.

Figs. 8a-c 1llustrate a third embodiment of the ICF wall bracing system of the
invention, in which the anchoring and tensioning members are integrally formed from
wire-like material. More particularly, Fig. 8a is a partial cross-sectional plan view of
the integral anchoring and tensioning member of the invention.

Fig. 8b 1s a partial cross-section side elevation view of the third embodiment
of the invention.

Fig. 8c 1s a front elevation view of the third embodiment of the invention.

Fig. 9 1s a perspective view of a fourth embodiment of the invention
1llustrating an integral anchoring and tensioning member formed as a wire clip.

Fig. 10 1s a partial cross section view of a wall bracing system made in
accordance with the principles of the invention, illustrating use of the invention in

constructing a tall wall 1n stages.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reference will now be made in detail to preferred embodiments of the invention,
examples of which are illustrated in the accompanying drawings. FIG. 2a, FIG. 2b and
FIG. 2c are perspective, plan, and partial cross section views of a wall bracing system
made in accordance with the principles of the invention, including the anchor member.
FIG. 3 is a partial cross section view of a wall bracing system made in accordance with
the principles of the invention, with system scaffolding and vertical adjustment
members. An ICF wall is made from first and second parallel and spaced side panels 58,
59 of the type preferably made from expanded polystyrene as shown in FIG. 3 and
described in more detail in U.S. Pat. Nos. 5,390,459; 5,657,600 and 5,809,727. The ICF
wall is generally formed in convenient sized building components (also known as
blocks) that can be stacked on each other to form a wall. The upper surface of a lower
block may be stacked on the lower surface of an upper block to form an interface joint
therebetween such as shown schematically at 218 in FIG. 3. Web members 66 extend
between and connect insulating panels 58, 59 of individual ICF blocks together, e.g. by
being molded into the panels, to resist forces applied by poured concrete. The bracing
system of the invention could be used with any other conventional ICF systems
including plank or panel ICF systems. Plank or panel ICF systems include form units
that must be assembled on-site, in contrast to block systems, such as discussed 1n this

application, which are individual units factory-assembled into blocks.

An anchoring member, such as anchor 20, is provided within the ICF wall to
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attach the wall to falsework or scaffolding during construction. A primary function of
anchor 20 1s to distribute loads from the bracing system across an inner face 62 of
insulating panel 58. As seen in Fig. 2a, anchor 20 includes base plate 22 and tab 48.
Plate 22 has front 24, back 26, side edges 32, 34, bottom edge 28 and top edge 30.
Crease 36 1s formed along an axis parallel to and inward from top edge 30 and defines
a bottom edge of bent portion 37. Bent portion 37 serves to strengthen anchor 20.
Tab 48 1s cut from an upper portion of plate 22 such that tab arms 46, 46 and joiner 44
extending between the tab arms are defined by cuts in plate 22. Plate portions 38, 38
may be stamped to weaken plate 22 at a base of tab arms 46, 46 and facilitate field
bending of tab 48 perpendicularly outward from front 24 of plate 22, leaving side
upper plates 54, 54 and central upper plate 52 coplanar with a bottom portion of plate
22. Notches 40, 40, separated by a distance L’, may be cut from plate 22 at the base
of tab arms 46, 46 to receive a tension member as described herein. Anchor 20 is
preferably a steel or aluminum alloy plate having a length L, a width W, and a
thickness T. Typical dimensions for L, L’, W and T may be 5 % inches, 2 inches, 3
inches and 0.050 inches respectively. Of course, other dimensions may be used
depending upon the particular application and other factors that are readily known to
those skilled in the art.

A bracing member 56 is used to keep ICF 68 straight and plumb during
construction, and may be selected from any conventional falsework or scaffolding
frame. Bracing member 56 is positioned with its inner side against the outer face 60
of insulating panel 58.

After ICF 68 1s positioned against bracing member 56, anchor 20 is oriented

so that back 26 is flush with inner face 62 of insulating panel 58 and positioned

1-WA/1686286.1
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opposite of bracing member 56. A tension member, such as wire 64 1s then routed
around the bottom of central upper plate 52 through tension member notches 40, 40,
through holes cut through insulating panel 58, and around bracing member 56. Ends
of wire 64 are drawn tight and cnimped or twisted together, thus drawing bracing
member 56 against the outer face 60 of insulating panel 58 and drawing anchor 20
snug against inner face 62 of insulating panel 58, with tab 48 extending
perpendicularly inward within a space located between insulating panels 58, 59 for
receiving pourable building matenial such as concrete. Tab 48 helps fix the system 1n
place once the concrete sets. Alternatively, instead of making holes 1n insulating
panel 58, wire 64 may be routed around a base end of central upper plate 52 through
tension member notches 40, 40, through an interface joint 218 (see Fig. 3) between
upper and lower insulating panels 58 of upper and lower ICF blocks, and around
bracing member 56, or in any other manner that provides the desired snug fit between
the bracing member and insulating panel. In any case, 1t 1s preferred that the bracing
member 56 be drawn flush against the outer face 60 and the anchor be drawn flush
against inner face 62.

In a preferred embodiment of the invention, bracing member 56 is a
scaffolding frame member. Fig. 3 illustrates a system scaffolding frame serving as
the bracing member 56 for the ICF wall alignment system of the invention. As shown
in Fig. 3 and Fig. 4b, the system scaffolding 1s constructed with sufficient depth to
accommodate one working plank P. However, the system scaffolding could be
constructed to accommodate two or more planks placed side by side to increase the
depth D of the working space accordingly. Insulating wall form 68 has generally

parallel spaced insulating panels 58 and 59 connected by web members 66 as

1-WA/1686286.1
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described above. An inner frame member of the system scaffolding is positioned
adjacent to an outer face of insulating panel 58 and is held tight to the outer face
utilizing the above described ICF wall alignment system of the invention. The system
scaffold may have vertical alignment members 70 positioned in vertical frame
members of the system scaffolding for adjusting the vertical alignment of the system
scaffolding and thus the ICF wall coupled thereto. A desired adjustment of the
vertical alignment of the ICF wall may be accomplished by adjusting the axial length
of vertical adjustment members 70. For example, member 70 farthest from the ICF
wall 1n Fig. 3 could be lengthened while the length of member 70 closest to the ICF
wall remains unchanged. In this manner, the angle of the systems scaffold and
attached ICF wall relative to the vertical plane may be adjusted. Vertical alignment
members 70 may be located in the first stage frame members, as shown in Fig. 3, or
they could be located in one or more of the frame members of any other stage of the
system scaffolding.

Referring to Fig. 3a, vertical adjustment member 70 may include a screw-jack
mechanism such as screw member 94, screw housing 92, threaded wing nut 90 and
foot plate 96. The scaffolding frame vertical alignment, and thus the ICF wall vertical
alignment may be adjusted by turning wing nut 90, which forces housing 92 to travel
vertically along screw member 94. Vertical adjustment member 70 nearest the ICF
wall form may be disposed sufficiently outward from the scaffolding frame member
that 1s positioned adjacent to the ICF wall such that wingnut 90 may be turned
without interfering with the ICF wall form. Of course, other jacking mechanisms may
be used depending upon the particular application and other factors that are readily

known to those skilled in the art.
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In another embodiment of the invention, vertical adjustment members 70 may
be disposed diagonally between front and rear scaffolding frame members as shown
in Fig. 4 and Fig. 4a. Adjustment member 70 then may include screw members 202,
202 fixedly and non-rotatably attached to end mounts 200, 200 respectively. Turn
buckle 204 receives screw members 202, 202 in distal end threaded receiving
portions, with the threads reversed at one of the threaded receiving portions. In this
manner, when turn buckle 204 1s rotated along a lengthwise axis, adjustment member
70 lengthens or shortens axially. As end mounts 200, 200 are mechanically fastened
to front scaffolding frame member 100 and rear scaffolding frame member 98,
respectively, the scaffolding racks with changing length of vertical adjustment
member 70. Racking of the scaffolding adjusts the angle of the scaffolding relative to
the vertical plane and thus the vertical alignment of the attached ICF wall form.
Adjustment member 70 may include a swivel at one end and a screw member and end
mount at the other end rather than screw members 202 at each end. This arrangement
alleviates the need for reverse threads of one screw member 202. That is to say, the
swivel end of member 70 rotates without advancing a screw member, while the screw
member end of member 70 rotates to advance a screw member. Referring to Fig. 4a,
the scaffolding frame may be a system scaffolding frame 100 having interconnection
members 206, which connect vertical and horizontal portions of the scaffolding frame
together, such as vertical pipe 98 and horizontal pipe 99. As is known in the art
interconnection members 206 permit a small amount of angular motion of member 99
relative to member 98, and therefore the above described racking of the scaffolding is
facilitated. The interconnection members 206 may be rosettes configured with curved

arc portions 210 and leading edge straight portions 208 such that straight portions 208

1-WA/1686286.1
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may be positioned in close proximity to the wall form. One or more additional
adjustment members 70 may be disposed between rear scaffolding frame member 98
and the ground, as illustrated in Fig. 4b, instead of between front and rear scaffolding
frame members as shown in Fig. 4a.

Fig. 5 1llustrates an open top scaffolding frame 72 serving as the bracing
member of the invention. Fig. 6 illustrates such an open top scaffolding frame in
more detail. The open top scaffolding facilitates easy access to the upper most ICF
blocks for directing the flow of pourable building material such as concrete into the
rece1ving space between the insulated panels of the ICF wall. Open top scaffolding
frame 72 may have vertical adjustment members 70 for adjusting the vertical
orientation of the ICF wall as described above.

In another embodiment of the invention illustrated in Fig. 6a, a scaffolding
spacer 212, which may be approximately 12" 1n width W, can be attached to the
scaffolding such that it is disposed between the ICF wall and the scaffolding. The
spacer 212 may consist of one or more vertical pipe members 211 and horizontal pipe
members 213 attached thereto and may serve as the bracing member of the invention.
The distance between vertical pipe member(s) 211 and the attached scaffolding may
be adjustable to align the ICF wall along dimension W. As illustrated in Fig. 6b, an
adjustable jack 214 may be used to adjust the spacing along dimension W between the
ICF wall and scaffolding to align the ICF wall form in a substantially vertical
orientation. One of more spacer width adjusting jacks 214 may be used. The spacer
212 may be constructed of system scaffolding components, other scaffolding
components, or a combination of welded tubes as described above. After the concrete

1s poured into the ICF wall form and sets, the spacer may be removed, leaving the
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scaffolding in place to then serve as a working platform to apply external cladding to
the ICF wall.

Another embodiment of the anchoring and tensioning members of the
invention 1s shown in Fig. 7a and Fig. 7b, respectively. Like reference numerals have
been used to designate like parts. As with anchor 20, a primary function of anchor
20° 1s to distnibute loads from the bracing system across an inner face 62 of insulating
panel 58. As seen in Fig. 7a, anchor 20’ includes base plate 22°. Plate 22’ has front
24°, back 26°, side edges 32°, 34°, bottom edge 28’ and top edge 30’. Tension
member notches 40°, 40’ may be cut into plate 22’ in a central portion thereof to form
a T-shaped opening 41°. Anchor 20’ is preferably a steel or aluminum alloy plate
which may have a length L, a width W, and a thickness T. Typical dimensions for L,
W and T may be 6 inches, 3 inches and 0.050 inches respectively. Of course, other
dimensions may be used depending upon the particular application and other factors
that are readily known to those skilled in the art.

As with the first embodiment of anchor 20, a bracing member 56 is used with
this embodiment to keep ICF 68 straight and plumb during construction, and may be
selected from any conventional falsework or scaffolding frame. Bracing member 56
1s positioned with its iner side against the outer face 60 of insulating panel 58.

After ICF 68 1s positioned against bracing member 56, anchor 20’ is oriented
so that back 26’ 1s flush with inner face 62 of insulating panel 58 and positioned
opposite of bracing member 56 in the same manner shown in Figure 2¢. In this
embodiment, the tension member may take the form of a strap 74 as illustrated in Fig.
7b, which may be formed from plastic, metal, wire or other suitable material. To

attach the system together, a central portion of tension member 74 is disposed around
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an outer periphery of bracing member 56, with anchor portions 78, 78 are passed
through holes cut through insulating panel 58, and through tension member notches
40°, 40°. Anchor portions 78, 78 at the ends of the strap are lead through tension
members notches 40°, 40’ and tensioned such that a respective one of barbs 76, 76
engage front 24’ of plate 22 in an area adjacent to a respective one of notches 40’,
40°, thus drawing bracing member 56 snug (preferably flush) against the outer face 60
of insulating panel 58 and drawing anchor 20’ snug (preferably flush) against inner
face 62 of insulating panel 58. Anchor portions 78, 78 extend inward from front 24’
into the cavity between insulating panels 58, 59 which will receive the pourable
building material for assisting in fixing the system in place once the concrete sets.
Again, nstead of cutting holes in panel 58, a central portion of strap 74 may be
disposed around an outer bracing member 56, with anchor portions 78, 78 passing
through an interface 218 between upper and lower insulating panels 58 of upper and
lower ICF blocks, and through tension member notches 40°, 40°.

Yet another embodiment of the invention is shown in Fig. 8a, Fig. 8b and Fig.
8¢, in which the anchoring and tensioning members are formed integrally in a single
part 20”, which 1s preferably formed as a steel or aluminum alloy wire or rod and may
have a diameter of about 0.125 inches. Again, one of the primary functions of
combination part anchoring and tensioning member 20 is to distribute loads from the
bracing system across an inner face 62 of insulating panel 58. As seen best in Fig. 8a,
part 20” includes portions that will be adjacent the insulating panel, the concrete wall,
the bracing member, and the interface joint between upper and lower form blocks and
are referred to respectively as insulating panel interface portion 80, concrete interface

portion 82, bracing member interface portion 84, and panel joint portion 86.
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After ICF 68 is positioned against bracing member 56, part 20” is disposed
such that bracing member interface portion 84 surrounds the outer perimeter of
bracing member 56, panel joint portions 86, 86 traverse the interface joint 218
between upper and lower insulating panels 58 of upper and lower ICF blocks,
msulating panel interface portions 80, 80 lie against, preferably flush with, inner face
62 of insulating panel 58, and concrete interface portions 82, 82 extend into a concrete
rece1ving space of the ICF wall for assisting in fixing the system in place once the
concrete sets. Interface portions 80, 80 may extend horizontally along inner face 62
of panel 58 in a step-wise manner as shown in Fig. 8¢, thus distributing work loads
across 1nner face 62. The dimensions of part 20” are sized such that bracing member
56 1s drawn snug, preferably flush, against the outer face 60 of insulating panel 58.

In particular, the distance between panel portion 80 and the outer surface of
bracing portion 84 is L, concrete interface portion 82 has a length L, and bracing
member interface portion 84 forms a semicircle having diameter d. Typical
dimensions for L, and d may be 2 inches each and L, may be 4 ’; inches. Of course,
other dimensions may be used depending upon the particular application and other
factors that are readily known to those skilled in the art.

Fig 9 illustrates another embodiment of a combination anchor and tensioning
member 20™, preferably formed into a clip from a metal wire or rod, which functions
In a similar manner as the embodiment of Figs. 8a-c. In this embodiment however,
the panel interface portion 80 extends vertically instead of vertically and
horizontally as in the Fig. 8a-c embodiment. Moreover, panel interface portion 80’’’
may be fixedly attached at the end of panel joint interface portion 86°’* at 216" by

welding or other means known in the art to increase the ability of member 20°”’ to
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resist deformation when bracing member 56 supports and aligns the ICF wall.
Combination anchor and tensioning member 20’’’ is preferably formed as a steel or
aluminum alloy wire or rod having a thickness t of about 1/8” and having dimensions
Ly, Ly, L3, L4 and d; and radius of curvature R, as illustrated in Fig. 9. Typical
5  dimensions for L, L,, L3, Ly and d; and R may be 4 1/2 inches, 2 5/8 inches, 2 inches,

2 1inches, 2 1/8 inches and 1/8 inch respectively. Of course, other dimensions may be
used depending upon the particular application and other factors that are readily
known to those skilled in the art.

According to another aspect of the invention, a method of temporarily bracing

10 aninsulated wall form is provided. First, an anchoring member, such as 20, 20’, 20”,
207 previously described, is provided within the ICF wall to attach the wall to
falsework or scaffolding during construction.

A bracing member 56 such as a scaffolding frame is positioned with its inner
side against the outer face 60 of insulating panel 58.

15 After bracing member 56 is positioned against ICF 68, the anchor is oriented
so that its back 1s flush with inner face 62 of insulating panel 58 and positioned
opposite of bracing member 56. A separate or integrally formed tension member, as
described above, is then connected to or around the bracing member to draw the
anchor snugly (preferably flush) against the insulating panel as described previously.

- 20 The vertical alignment of the scaffolding or spacer members and the ICF wall
may then be adjusted by adjusting vertical alignment members previously described
herein, and the concrete or other pourable building material may be poured into the
concrete recerving space of the ICF wall. The height of the fluid concrete column

received in the ICF wall is limited by the strength of the ICF wall, as the hydrostatic
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load of the concrete column will strain the ICF wall. A typical height for a first
column of fluid concrete is approximately 11 feet, which may be placed in 3 foot lifts.
Upon substantial setting of the first concrete pour, additional scaffolding and
ICF wall blocks may be joined to the first scaffolding frame and ICF wall, extending
the scaffolding and ICF wall vertically upwards in stages as shown schematically in
Fig. 10. The additional scaffolding and ICF wall may then be joined together as
discussed above with respect to the joining of the first scaffolding frame and ICF
wall. Of course the additional scaffolding and ICF wall may then be vertically
aligned by adjusting the vertical adjustment members or spacer members, then an
additional column of concrete may be poured to a total height of approximately 22
feet. Upon setting of the additional concrete, the process may be repeated a third time
Or more times.
Although the foregoing description is directed to the preferred embodiments of
the invention, it is noted that other variations and modifications will be apparent to
those skilled in the art, and may be made without departing from the spirit or scope of

the invention.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A system for temporarily bracing an insulated wall form comprising:

an insulated wall form having generally parallel spaced panels defining
therebetween a cavity for receiving pourable building material, at least one of said
panels being formed from insulating material having outside and inside faces;

a bracing member disposed adjacent to the outside face of the insulating panel
and adapted to support the insulated wall form; and

a tensioner having a first portion disposed against a portion of the inside face of
said at least one insulating panel and a second portion securing the bracing member and
the insulating panel together to align and brace the wall form, said tensioner terminating
within said cavity such that no portion thereof extends all the way across said cavity to

the other of said spaced panels.

2. The system of claim 1, wherein said first portion of the tensioner comprises an
anchoring member having a first section disposed against said portion of the inside face
of the insulating panel and a second section disposed to be set in pourable building

material received in the insulated wall form.

3. The system of claim 2, wherein said anchoring member comprises a plate
including a flat portion defining said first section and a projection defining said second

section.

4. The system of claim 2, wherein said second portion of the tensioner comprises a

flexible member.

5. The system of claim 4, wherein said flexible member extends through openings

in the insulating panel.
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6. The system of claim 4, wherein the insulated wall form comprises upper and
lower form blocks and said flexible member extends through an interface between the

form blocks.

7. The system of claim 1, wherein said first portion of the tensioner lies flush
against said portion of the inside face of said at least one insulating panel with no

intervening members disposed therebetween.

8. The system of claim 1, wherein said second portion of the tensioner is disposed

to be partially set in pourable building material received in the wall form.

9. The system of claim 8, wherein the second portion is a flexible member.

10.  The system of claim 9, wherein said first portion of the tensioner comprises a

plate having at least one section configured to engage said flexible member.

11.  The system of claim 1, wherein said tensioner comprises a flexible member with
said first and second portions of said tensioner comprising portions of said flexible
member and further including a third portion disposed to be set in pourable building

material received in the wall form.

12.  The system of claim 11, wherein said second portion extends through the

insulated wall form and around said bracing member.

13.  The system of claim 12, wherein the insulated wall form includes upper and
lower form blocks and said second portion extends through an interface between the

form blocks.

14. The system of claim 11, wherein said first, second and third portions of said

flexible member comprise a single component.
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15.  The system of claim 11, wherein said first portion of said tensioner extends
generally horizontally along said portion of said inside face of said at least one

insulating panel.

16.  The system of claim 11, wherein said first portion of said tensioner extends
generally vertically along said portion of said inside face of said at least one insulating

panel.

17.  The system of claim 9, wherein said flexible member comprises a single piece of

bent wire.

18.  The system of claim 17, wherein portions of said wire are fixedly attached
together to resist deformation when said bracing member supports and aligns the wall

form.

19.  The system of claim 1, wherein said bracing member comprises a scaffolding

frame.

20.  The system of claim 19, further comprising an alignment member disposed in

said scaffolding frame for adjusting the vertical alignment of the insulated wall form.

21.  The system of claim 20, wherein said alignment member is disposed diagonally

1n said scaffolding frame.

22.  The system of claim 20, wherein said alignment member is spaced from said

scaffolding frame to allow adjustment without interference from the wall form.

23.  The system of claim 1, wherein said bracing member comprises an open-top

scaffolding frame.

24.  The system of claim 1, wherein said bracing member comprises a scaffolding

attachment member disposed between the insulated wall form and a scaffolding frame.
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25.  The system of claim 24 wherein the scaffolding attachment member 1s movable

to align the wall form vertically.

26.  The system of claim 1, wherein the bracing member comprises a system scaffold
having interconnection members configured to allow positioning of a leading edge of

the system scaffold in close proximity to the outside face.

27.  The system of claim 26 wherein said interconnection members comprise rosettes
having perimeters that define a curved arc portion and a straight portion, said straight

portion being disposed adjacent to the outside face.

28. A method of temporarily bracing an insulated wall form, said method
comprising the steps of:

positioning a first bracing member adjacent to an outer face of a first insulated
wall form having generally parallel spaced panels at least one of which 1s formed from
insulating material;

positioning an interface member adjacent to an inner face of the first insulated

wall form;

disposing a tension member between the first bracing member and the interface
member;

positioning a portion of one of the interface and tension members to be set in
pourable building material recetved in the wall form; and

tensioning the tension member to secure the interface member, wall form and

bracing member together to align and brace the wall form.

29.  The method of claim 28, wherein said tensioning step comprises securing the

ends of the tension member 1n a position maintaining the tension between the interface

member and bracing member.

30.  The method of claim 29, wherein said tensioning step comprises securing the

ends of the tension member together.

26



10

15

20

25

S e R e AL TSR e T A Ees R D i 41 e f il iz i s lapd) SIS B A e

CA 02360710 2008-10-28

31. The method of claim 29, wherein said tensioning step comprises securing the

ends of the tension member to the interface member.

32.  The method of claim 28, further comprising the step of positioning the tension

member through at least one opening in the insulated wall form.

33.  The method of claim 28, wherein the insulated wall form includes upper and
lower form blocks having an interface therebetween and further comprising the step of
positioning the tension member through the interface between upper and lower

insulated wall form blocks.

34. The method of claim 28, wherein the interface member and the tension member
are integrally formed as a single piece and said steps of positioning the interface
member, disposing the tension member, positioning a portion of one of interface and
tension members, and tensioning the tension member comprise manipulating said single

piece between the inner face of the wall form and the bracing member.

35.  The method of claim 28, further including the steps of:
aligning the first wall form in a substantially vertical orientation;
filling the first wall form with a pourable building material;
allowing the pourable building material to substantially set;
positioning a second wall form on top of the first wall form;
positioning a second bracing member above and connecting the second bracing

member to the first bracing member;

positioning a second interface member adjacent to an inner face of the second

wall form opposite the second bracing member,

disposing a second tension member between the second bracing member and the
second interface member to secure the second bracing member to the second wall form;

and

aligning the second wall form in a substantially vertical orientation.
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36.  The system of claim 1, wherein both said panels are formed from insulating

material having outside and inside faces.

37. A system for temporarily bracing an insulated wall form comprising:

an insulated wall form having generally parallel spaced panels defining
therebetween a cavity for receiving pourable building material, at least one of said
panels being formed from insulating material having outside and inside faces;

a bracing member comprising a scaffolding frame including a portion disposed
adjacent to the outside face of the insulating panel and adapted to support the insulated
wall form;

an alignment member disposed in said scattolding frame for adjusting the
vertical alignment of the insulated wall form; and

a tensioner having a first portion disposed against a portion of the inside face of
said at least one insulating panel and a second portion securing said portion of the

scaffolding frame and the insulating panel together to align and brace the wall form.

38.  The system of claim 37, wherein the bracing member further comprises a system
scaffold having interconnection members configured to allow positioning of a leading

edge of the system scaffold in close proximity to the outside face.

39.  The system of claim 38, wherein said interconnection members comprise
rosettes having perimeters that define a curved arc portion and a straight portion, said

straight portion being disposed adjacent to the outside face.

40. The system of claim 38, wherein said alignment member is disposed diagonally in

said scaffolding frame.
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