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A welded wire reinforcement Is used in combination with insulated concrete form blocks having opposed panels joined by form ties.
A method of construction forms building structures with insulated concert form blocks. The reinforcement member bas a base bar
and a plurality of arms extending downwardly from the base bar and is utilized to provide increased internal strength to a modular
concrete wall system. The welded wine reinforcement provides vertical and horizontal support without requiring any extra time or
material to connect a vertical reinforcement to the concrete forms of the wall system. An alternate embodiment of the reinforcement
member includes a horizontal base bar, arms extending downward and perpendicular from the base bar, and a plurality of end
pleces attached to the arms to form a discontinuous bottom bar. The base bar and bottom bar are slidably received in rebar chairs
defined bar the form ties. Another embodiment of the reinforcement member is utilized for reinforcing a modular concrete wall form
with a ledge.
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ABSTRACT OF THE DISCLOSURE

A welded wire remforcement is used in combination with insulated concrete form
blocks having opposed panels Joined by form ties. A method of construchon forms building
structures with insulated concert form blocks. The remforcement member has a base bar and a
plurality of arms cxtendmg downwardly from the base bar and is utl.'hzed to provide increased
intemal strength to a modular concrete wall system. The welded wire reinforcement provides
vertical and horizontal support without requiring any extra time or material to connect a vertical
reinforcement to the concrete forms of the wall system. An alternate embodiment of the -

- reinforcement member includes a horizontal base bar, arms extending downward and

pe.rpendicular from the base bar, and a plurality of end pieces attached to the arms 'to form a
discontinuous bottom bar. The base bar and bottom bar are slidably received in rebar chairs

defined by the fomm fies. Another embodiment of the re:nforcement member is unhzed for
reinforcing a2 modular concrete wall form with a ledge.
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WELDED WIRE REINFORCEMENT
FOR MODULAR CONCRETE FORMS

FIELD OF THE INVENTION
This invention relates to reinforcements for concrete structures and, more

particularly, to a welded wire reinforcement for modular concrete forms.

BACKGROUND OF THE INVENTION

Insulated concrete walls constructed with pre-fabricated forms are used to
form structural walls both below and above grade. Generally, pre-fabricated foam blocks,
which are made with two parallel foam panels held together by form ties, are assembled to
form the desired structure. Reinforcing members, such as rebar, are positioned inside the
blocks during assembly, and concrete is poured into the foam blocks to complete the walls.
These walls provide superior strength and efficiency as opposed to the traditional poured
wall construction with above grade wood frame walls. Insulated concrete walls provide all
of the features of conventional wood frame construction including doors, windows, and
decorative architectural features, such as ledges and further provide additional insulating
capability and increased durability and safety.

The modular concrete forms are simple to position, but the reinforcing
members used to provide internal reinforcement can require extra work to prepare and
install. Several rebar reinforcements may be required to achieve the desired level of internal
strength, often necessitating placement of several vertical rebar reinforcements in the wall.
While horizontally oriented rebar are easily positioned into rebar chairs provided on the
form ties of the pre-fabricated forms, the vertically oriented rebar reinforcements often must
be tied into place. For less ordinary forms, such as those used to create ledges, the

reinforcements must be bent or angled, further increasing labor.

BRIEF SUMMARY OF THE INVENTION

There is, therefore, disclosed a novel welded wire reinforcement for quickly
and efficiently reinforcing a modular concrete form wall system. The welded wire

reinforcement may include a base bar and several arms extending from the base bar. The
1
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welded wire reinforcement can be positioned in a rebar chair of a modular concrete form to
provide enhanced strength and stability.

In an embodiment, a welded wire reinforcement can include a base bar and
several arms extending downward from the base bar. The arms may include end pieces that
are positioned in various, selected locations along the arm.

In another embodiment, the welded wire reinforcement 1s bent to provide
reinforcement to concrete forms used to create ledges. The bent wire reinforcements can
have a base bar and several arms that are bent to form approximately a 90° angle. The arms
can include end pieces that are positioned at the end of the arms.

Accordingly, it 1s desirable to provide an improved welded wire
reinforcement for use in modular concrete form wall systems.

It is also desirable to provide an improved bent wire reinforcement for use in

modular concrete form wall systems to enhance the strength of a concrete torm that creates a

ledge.

According to an aspect of the present invention there 1s provided a one-piece
reinforcement for reinforcing an insulated concrete ledge form having form ties, the form
ties having at least one rebar chair, the one-piece reinforcement comprising: a substantially
rigid base including a plurality of rungs for extending into a ledge of the ledge form; a
plurality of arms connected to the respective rungs, the arms extending downwardly into the
ledge; at least one inner rail extending transversely of the arms so that the at least one inner
rail joins the arms; and an outer rail joining the rungs, the outer rail being positioned
adjacent the terminal end of the rungs, the outer rail being at a different elevation as
compared to the at least one inner rail, the at least one inner rail being positionable within

the at least one rebar chazir.

According to another aspect of the present invention there i1s provided an
insulated concrete ledge form in combination with a one-piece reinforcement, the
combination including: the one-piece reinforcement comprising: a substantially rigid base
including an inner rail, an outer rail, and a plurality of rungs for extending into a ledge of the
ledge form; a plurality of arms extending downwardly into the ledge; the outer rail being
positioned adjacent the terminal end of the plurality of rungs; the inner rail extending

transversely across the plurality of arms and being positioned at an elevation which 1s lower
2
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than the elevation of the outer rail; and the ledge form comprising: a substantially straight
concrete form wall; a sloped concrete form wall defining a longitudinal slot for receiving the
outer rail and defining a plurality of cavities for receiving the rungs; and a plurality of cross
ties joining the straight form wall and the sloped form wall, the cross ties each having at

least one rebar chair, the inner rail associating with the at least one rebar chair.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other inventive features, advantages, and objects will appear from
the following Detailed Description when considered in connection with the accompanying
drawings in which similar reference characters denote similar elements throughout the
several views and wherein:

Fig. 1 is a front view of a welded wire reinforcement according to the present
invention;

Fig. 2 1s a side view of Fig. 1;

Fig. 3 is a front view of several welded wire reinforcements;

Fig. 4 is a side view of an alternative embodiment of the present invention;

2a
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Fig. § is a side view of an alternative embodiment of the present inveéntion;
Fig. 6 1is a side view of a-bent wire reinforcement in 2 modular concrete form;
Fig. 7 is a top view the bent wire reinforcement shown in Fig. 6;

Fig. 8 is a side view of the bent wire reinforcement shown in Fig. 6.

DETAILED DESCRIFTION |

Referring fo the dramngs in greater detail, Fig. 1 shows a welded wire
remforcement 20 copstructed in accordance with a preferred embodiment of the present
invention. The remforcement 20 includes a substantially rigid base bar 22 and several |
substantially rigid arms 24 preferably welded to the base bar 22. Substantially rigid means that
the members have sufficient tensile strength to reinforce an intend structure. The reinforcement
member is operable fo reinforce a concrete wall formed using modular concrete form blo;:lcs,
mcludmg pre-assernbled forms and ﬁeld-assembled forms. While top, bottom, vertical,
honzontal and other orientations are referenced in the specification and clalms, it is umderstood
that the structure of the invention could be uhilized 1n other orientations.

In a preferred embodiment, the base bar 22, as shown in Figs. 1* and 2,18 a ‘ ,
substantially straight and rigid wire having a bar length extending across the top of the welded
wire reinforcement 20 in a substantially horizontal orientation. The arms 24,. each having a top
end 25, an arm length, and a ﬂ:ee end 27, extend downward from the base bar 22 'substanﬁally
in the same plane as the base bar The top ends are aftached, preferably welded, at or ad_; acent
the top ends. The arms 24 preferably terminate at their free ends with sub stanually
perpendicular end pieces 26, which can be positioned adjacent the free end. In one
embodiment, the end pieces are substantially centered on the zrms so that they extend an equal
distance on aach side of the arms. The arms preferably each extend away from the base bar at
an arm angle, and preferably, the arm angle is substantially nineiy degrees, so that the arms' are
substantially perpendicular to the base bar. The end pieces are preferably substantially parallel
to the base bar and thus substantially perpendiculer to the arms. The arms 24 are sir::ilar In
length and shape. The arms are preferably equally spaced alon'g,the"bas_c bar 22, so that the
arms are positioned between form ties. The base bar 22 extends slightly beyond the position of
the leﬁ-mostx?’o and right-most arms 28. .In' one embod.i'meﬁt, the base bar 22, arms 24, and end

KC»1152638-2Z | 3
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- pieces 26 are welded together and are all made of substanﬁa]ly rigid wire with similar
circumference. In another embodiment, the wire has surface texture. '

The end pwces 26 are allgned na substantally straight line to form a segmented
or dlscom:muous bottom bar. In one embodiment, the end pieces are offset relahve to the arms,

5 5o that the end pleces are longer on one side of the axms. In another embodlment as shown mn

‘Fig, 4, the end piece is located on the AT closer o the base bar 22 with a portion of the arm
extending downward from the end piece. In another emb odiment, shown in Fig. 5, the arm has
moultiple end pleces or cross members pomuoned along the length of the arm. The end pieces
along the arm can be evenly spacgd or unevenly spaced, depending on the reinforcement needs
 of the arm, but the end pieces are preferably Spaced to align with a sét of rebar chairs defined

by form ties positioned below the base bar during wall construchion. Because some form ties

10

have upper and lower sets of rebar chairs, the end pieces can be sPaced for a.hgnment with
either or both the upper and lower sets of rebar chairs.

. In a preferred embodiment, the welded wire reinforcement 20 is used with
15  insulated concrcte forms 32, similar to those described in U.S. Apphcatwn No. 09/691,934,

ﬁled on October 10, 2000, which is fully incorporated herein by reference. As shown in FJ.gs 2
‘and 3, the insulated concrete forms 32 are positioned to form concrete walls. The forms 32

include ties 34, which extend between opposed, substantially parallel, foam panels or walls 35,
shown in Fig. 3. The welded wire remnforcement 20 is hunc from the ties 34 between the forms

32. The base bar is held in rebar chairs 33, of the ties. In one embodiment, the arms are of a
'parttcular length so that the end pieces are aligned with rebar chairs 47 of a lower form tie.
This could be the upper set 45 or lower set 47 of rebar chairs. Preferably, the arms are at least

long enough so that the end pieces overlap the base bar of a lower remfarcement In one

20

‘ emb odlmant, the end pieces would be received in the second, lower set of rebar chairs wmle the
25

first, upper set of rebar chairs are supporting the base bar of the next lower reinforcement.
Thus, at least the free ends of the arms and preferably the lowest msconunuous bar are
posmoned below the base bar of a lower reinforcement.
fna method of construcnon for a structure having more than one of the preferred
foam block forms and more than one of the prcferred remforcements the end pieces canbe free
30

between the walls of the form, or the remforcement can slide leﬁ or right, so that the end pieces
extend through the ahgned rebar chairs of a lower tie, The end pxeces have a length that is lass

KC-1152638-2
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- second set of rebar chairs, which are substantially vertically ali gned with the first set, support a '
-discontinuous bottom bar of the same reinforcement member. A next lower reinforcementis
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 than or equal to the approximate distance between the form ties, so that the reinforcement can

be mserted from the top of a form with the end pieces and arras passing between the form ties.
In one embodiment, the welded wire remforcement 20 18 posmoned to slightly

.overlap, in the horizontal onentatmn, the position of another reinforcement. As the desired
number of form block levels, one or more, of the wall are stacked on each other to form layers,

the reinforcements are put m place, and the next block layer, again one or more levels, is placed
on top. The next reinforcement is then placed into a rebar chair that is just to one side ofthe

\ ~previous lower and horizontally adj acent reinforcements. Tn thls fashion, the reinforcements

are hzmgng parallel staggered so they are added 1o the sequentially high form layers.
Preferably the reinforcements are alternated between sets of sub stantially vertically ali gned

supported by substantally vertically aligned sets of rebar chairs, which are horizontally offset
from the ﬁrst and second sets of rebar chairs, and a honzontally adjacent remforcement is

supported by substantially vertically aligned sets of rebar chalrs which are also honzonta]ly
offset from the first and second sets of rebar chairs. When the remforcements are placed in the

desired position, concrete is poured into the space between the forms 32.

The reinforcement 20 serves to reinforce the concrete wall created using the
modular concrete forms 32. The positions of the remforcement can be varied based on level of
reinfare ement necessary for each wall. If more reinforcement is necessary, the reinforcements
czn be positioned and sized to overlap other reinforcements for greater lengths.

~ In another embodiment, refexrring now to Figs. 6 and 7, a bent wire
reinforcement 52 is disclosed. The bent wire rejnforcement 52 is operable to reinforce a
concrete wall with a perpend.tctﬂarlhonzontal ledge for supportmg extenor finishes, such as
bricks or stone, or interior flooring. |

As shown i Figs. 6 and 7, the bent reinforcement 52 includes 2 substantially

- borizonta] base 66 with several arms 68. The horizontal base 66 is shaped like a Jadder, with '

equally spaced rungs 70. The arms 68 depend at approx:mately a 90° angle from one edge of

- the base 66. The horizontal width of the bent remforcement 52 is preferably longer than the
. length of the ?emcal armas 68. The arms are preferably contimuous and equally spaced along

. KC-1152638-2 | | 5
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the base and are positioned similar to the rungs 70, altbough in an alternate embodiment the

- arms are not equally spaced. An outer side rail 71 joins the outer ends of the rungs 70, and an

inner side rail 73 joins the arms at 68 and rungs. The two rails 71, 73 are preferably
continuous, substanua]ly straight, parallel fo each other, and perpendicnlar to the arms and
rungs, which are preferably integral and formed by beadmg a straight wire to a ledge angle. In.
a preferred embodiment, the le dge angle is approxzmately mnety degrees. In an alternate
embodiment, the arms are welded to the rungs. In an alternate emb odiment, the bent
reinforcement could be formed by Weldmg the arms to the harizontal base. The i inner rail 73 is
positioned at a midpoint of the arms, so that the base stays in the desired orieptation, which is
preferably horizontal. The inner rail 73 is thus lower than the outer rail and is preferably held
in an innermost rebar chair 74. Therefore, when positioned, the rungs are approximately
horizoptal in the form.

Inn a preferred embodiment, the reinforcement is galvamzed iy prowded W‘.lﬂl
another coating for cor.rosmn protection. Alierpafively, the reinforc ement may be made of a
material other than metal, including plastic. |

In a preferred embodiment, the welded wire reinforcement 20 1s used with
insulated concrete ledge form 50, shown in Figs. 6 and 7. The ledge form 50 is reinforced by
the bent wire remforcement 52, and mcludes a stxmghx concrete form wall 62, a sloped concrete '
forro. wall 54, and a plurality of form/cross ties 64. The substanually straight concrete form wa.'ll
62 is substanhally vertical. The sloped concrete form wall 54 has a slope 58 that extends '

upward and away ﬁnm the straight form wall 62. The sloped form wall forms concrete cavities

72 at regularly spaced intervals that extend away from the plane of the sloped form wall. The
cavities can be pomtxoned between the intervals of the remi‘orcement rungs 70. The sloped

form wall has a longitudinal slot 56 in the top of the form for recewmg the outer rail 71 of the
remforcement 52 as shown in Fig. 6. The slot is discontinuous as it intersects the cavities 72.

The cavities are generally tna.ngu'lar slots open to the gap between the form walls 62 5 4, and
the segments of the slot are open to the cavities. o

The cross ties 64 are positioned between the two form walls 62, 54, The ties are
posmoned between the cavities 72, as shown in Fig. 7. The ties have rows of equally spaced
and similarly positioned rebar chairs 74 along the fie extending between the two form walls 62
and 54. The straight concrete form wall 62 is positioned opposite the sloped concrete form -

KC-11526382 . . | g
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wall 54. Several cross ties 64 are positioned between the two form walls 62 and 54. A bent
reinforcement 52 is positioned above the cross ties and the slot 56 formed in the sloped form
wall 54.

In the construction method, the form walls 62 and 54, cross ties 64 and bent
reinforcement 52 are placed in the desired position, concrete is poured into the space
between the form walls. The concrete fills around the cross ties and bent reinforcement, and
also fills the slots 56, and cavities 72 formed by the sloped wail form 54. The concrete
hardens around the rungs; which are in the cavities and the rail which is in the slot, to form a
wall with the bent reinforcement as reinforcing rebar. Once the wall and ledge are set, the
decorative brick, or other exterior feature, can be applied to the wall and ledge.

The welded wire reinforcement 20 according to the present invention
provides a secure mechanism for internally increasing the strength of an insulated concrete
wall created from modular concrete forms.

Thus, an improved welded wire reinforcement is disclosed which utilizes a .
novel configuration of arms and end pieces. This invention allows for superior
reinforcement of an insulated concrete wall system. While preferred embodiments and
particular applications of this invention have been shown and described, it 1s apparent to
those skilled in the art that many other modifications and applications of this invention are
possible. It is, therefore, to be understood that this invention may be practiced otherwise

than as specifically described.
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WHAT IS CLAIMED IS:

1. A one-piece reinforcement for reinforcing an insulated concrete ledge form having
form ties, the form ties having at least one rebar chair, the one-piece reinforcement
comprising:

a substantially rigid base including a plurality of rungs for extending into a ledge of
the ledge form;

a plurality of arms connected to the respective rungs, said arms extending

downwardly 1nto the ledge;

at least one inner rail extending transversely of the arms so that said at least one
inner rail joins said arms; and

an outer rail joining said rungs, said outer rail being positioned adjacent the terminal
end of said rungs, said outer rail being at a different elevation as compared to said at least

one inner rail, said at least one inner rail being positionable within the at least one rebar

chair.

2. The reinforcement according to claim 1 wherein the rungs and arms are formed by

continuous members bent to a ledge angle.

3. The reinforcement according to claim 2 wherein the ledge angle is approximately

ninety degrees.

4. The reinforcement according to claim 1 wherein the outer rail is continuous.

5. An insulated concrete ledge form in combination with a one-piece reinforcement, the

combination including:
the one-piece reinforcement comprising:

a substantially rigid base including an inner rail, an outer rail, and a plurality

of rungs for extending into a ledge of the ledge form;

a plurality of arms extending downwardly into the ledge;
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sald outer rail being positioned adjacent the terminal end of said plurality of
rungs;
sald inner rail extending transversely across said plurality of arms and being
positioned at an elevation which 1s lower than the elevation of said outer rail; and
the ledge form comprising:
a substantially straight concrete form wall;
a sloped concrete form wall defining a longitudinal slot for receiving
the outer rail and defining a plurality of cavities for receiving the rungs; and
a plurality of cross ties joining the straight form wall and the sloped
form wall, said cross ties each having at least one rebar chair, said inner rail associating with

said at least one rebar chair.

6. The combination according to claim 5 wherein the cavities comprise substantially

triangular slots open to a gap between the straight wall and the sioped wall.
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