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(57) ABSTRACT 

A foamed plastic module for building an insulated concrete 
Wall structure by stacking the modules together until the 
desired con?guration of the structure is completed, and 
When the form is ?lled, a concrete monolithic Waf?e Wall 
structure having foam insulation permanently attached to the 
opposed Wall surfaces to form the inner and outer Wall 
surfaces of an enclosure is realized. The module is made of 
foamed plastic material, such as expanded polystyrene, for 
example, and is built in a pressure molding apparatus. Each 

module comprises a rigid form block of a generally rectan 
gular con?guration having a holloW interior of a particular 
predetermined con?guration formed betWeen spaced apart 
confronting sidewalls to form a cement Waf?e Wall. The side 
Walls of the module are secured one to the other by a 
plurality of spaced tension members. The tension members 
can be formed of metal or plastic material. When formed of 
plastic, the tension members can have plastic rebar seats into 
Which reinforcing steel can be snapped and held in position. 
Regardless of being metal or plastic, the tension members 
are positioned at evenly spaced centers, including across 
adjoining modules, Whereby the ?anges thereof can be more 
easily located. Location of the recessed ?anges is also 
accomplished by incorporation of molded raised vertical 
lines or depressed divets centered over the ?anges and 
visible externally on the surface of the Waf?e Wall module. 
The interlocking tongue and groove features of a conven 
tional module have been modi?ed to increase the nominal 
base Width of the tongue and groove to be at least equal to 
the nominal height or depth of the tongue and groove, 
respectively, Whereby the strength of the tongue is substan 
tially increased and Without increasing the lever arm of the 
tongue. These aspects provide synergistic bene?ts When 
employed together. The con?guration of the neW invention 
side panels is such, that the tWo ends of a module are only 
half cores, creating full cores When subsequent modules are 
placed in running bonds. This saves at least one tension 
member per module over conventional Waf?e Wall form 
Work of similar siZe and dimension and hundreds of dollars 
per structure. When stacked vertically employing per 
molded corner modules, the tension members, and internal 
horizontal and vertical core elements of the Waf?e Wall are 
all evenly aligned. 
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PLASTIC MODULE FOR INSULATED CONCRETE 
WAFFLE WALL 

[0001] This is a continuation of a previous ?ling enclosed 
dated Jun. 30, 2000 With expiration date Jun. 30, 2001. This 
invention relates to foamed plastic modules for use in 
building insulated concrete Waffle Walls of a building. 

BACKGROUND OF INVENTION 

[0002] The objective of using a concrete Waffle Wall 
construction With a plurality of insulated form modules is to 
obtain a Wall that is more cost effective because it uses less 
concrete than ?at Wall concrete systems yet suf?ciently 
strong for residential and many light commercial applica 
tions. 

[0003] Apparatuses are knoWn for building an insitu insu 
lated concrete Waf?e Wall by the use of a plurality of 
modules stacked together to provide a continuous concrete 
form Which results in a unitary Wall structure When the 
interior thereof is ?lled With concrete. The resultant structure 
is a concrete monolithic Waf?e Wall structure With foam 
insulation permanently attached to the inner concrete Waf?e 
Wall and forming the inner and outer Wall surfaces thereof. 
Accordingly, a plurality of the modules are easily assembled 
into a concrete building form to provide a neW and inex 
pensive method of building a rugged monolithic Waffle Wall 
of a building enclosure. The module per se provides a 
building component by Which the method of this invention 
can be carried out. 

[0004] All of the previous prior art attempts to employ 
Waf?e Wall systems in the building of an insitu insulated 
concrete Waf?e Wall have employed the use of tension 
members placed or molded across the module at even 
intervals terminating at both ends of the module. Usually 
this Would require ?ve tension members be present to secure 
adequately a four foot long module from failure during 
concrete placement. Often due to the inadequacy of the 
tongue and groove and the distance betWeen tension mem 
bers Within the module, end tension members in convention 
Waf?e Wall assemblies are vital to module structural integ 
rity. 
[0005] These prior embodiments used end tension mem 
bers for the purpose of strengthening the module ends so 
during concrete placement module failure Would not occur. 
In addition end tension members provided a fastening sur 
face for materials such as brick ties, sheetrock, siding, etc. 

[0006] At least one prior art embodiment US. Pat. No. 
5,566,518 ) dated Oct. 22, 1996 Martin et al. attempted to 
remove these undesirable end tension members by placing 
the tension member in the center of the core of the module 
With the resulting problems: 

[0007] 1. Insuf?cient foam bridging around the tension 
member made it ineffective structurally When concrete Was 
placed in the formWork. 

[0008] 2. Not changing the basic design of the formWork 
shifting the maXimum concrete point of pressure to the place 
in the formWork of maXimum foam bridging around the 
tension member results in high failure rates of the module. 

[0009] 3. Placing a tension member in the center of the 
concrete core tends to Weaken the core and the structural 
integrity of the overall structure. 
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[0010] 4. The overall thickness of the modules polystyrene 
retaining the concrete Was left unchanged leading to high 
failure rates of prior embodiments. 

[0011] If you Will note in the present invention embodi 
ment contained in this application, I have changed the basic 
design of the form. In the invention I have removed the 
problematic position of the end tension member aWay from 
the end module position. Successfully accomplishing this 
has virtually eliminated the problem of voids being created 
by tWo tension members being close to one another When 
modules are placed in running bonds. In addition unre 
stricted How of concrete during concrete placement is real 
iZed. Problems associated With concrete voids Were; com 
promise of Wall integrity, compromise of ?re resistance, 
creation of insect breading ground, and possible failure of 
the structure. I have transferred this tension member to a 
place of maXimum strength and maXimum foam bridging 
Within the module. As a result of this strategic positioning of 
the tension member and the basic design changes of the 
module, I have achieved a formWork that Works Well. 

[0012] Previous “prior art” attempts to employ Waffle Wall 
systems using conventional tension member arrangements 
also had the undesirable draWback that When the forms Were 
stacked end to end (Which is necessary for the construction 
of the Wall) it inevitably presented the aforementioned 
situation of tWo tension members being in very close proX 
imity to one another. Structurally tWo tension members in 
such close proximity are unnecessary, a Waste of numerous 
tension members Within the Wall once the concrete is placed, 
and creates confusion for the sheetrock installers attempting 
to align the tension members. In vieW of the above, it Was 
necessary to create a waffle Wall that Would (1) structurally 
hold the concrete during concrete placement, (2) have a 
tension member arrangement that Would alloW for smooth 
How of concrete through the form eliminating the potential 
for voids (3) have the tension members so oriented, that 
When the forms Were placed end to end and vertically, the 
tension members Would be on even centers and aligned, for 
the continuous ef?cient attachment of sheetrock and other 
uniformly dimensioned construction materials, When vieW 
from the outside of the form. (4) Invent a means to identify 
the recessed tension member Within the module alloWing for 
the ef?cient identi?cation of the recessed attachment ?ange 
of the tension member. (5) reduce the use of at least one 
tension member over convention modules (saving the cost of 
one tension member per module) While maintaining or 
enhancing the structural strength of the Wall (6) Create a 
tongue and groove locking system that Would effectively 
reduce failures in shipping, handling, and during placement 
of concrete in the Wall system. 

[0013] This neWly con?gured module With open ends and 
no end fastener such as conventional Waffle Wall forms Will 
also have corner modules incorporated With like con?gura 
tion. The main difference in the corner forms Will be the ends 
of the forms Will change directions 90 degrees to accom 
modate Wall directional changes at the end of the Waffle 
Wall. These corners Will be both right and left in nature or 
mirror images. The corners Will be con?gured in such a 
manner that When stacked one on top the other, they Will 
naturally align the module cores, tension members, and the 
horiZontal and vertically spaced raised polystyrene align 
ment lines or recessed divets as vieWed on the outside of the 
module. 
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[0014] The con?guration of the module, along With modi 
?cations in the mold that makes the module, allow for the 
manufacture of both plastic and metal tension members 
being molded alternately Within a module, or separately 
Within a particular module. Previous to this invention it Was 
necessary to have separate molds for the manufacture of the 
modules. If you Were building in an area that plastic tension 
members Were not alloWed or preferred you could not sWitch 
to metal Without manufacturing from a separate mold 
capable of manufacturing metal modules. The molds are 
very costly and re-hanging another mold for production 
takes valuable time aWay from production. The advantages 
of the neWly con?gured module are: 1. Will use one less 
tension member per module, (2) simplify hanging sheetrock, 
(3) adapt itself to molding multiple types of tension mem 
bers Within the same mold, (4) eliminate propensity to create 
voids in the concrete due to the removal of tWo tension 
members in close proximity at the ends of adjacent modules, 
(5) have an integral corner piece to align the system during 
construction, (6) save hundreds of dollars per building 
eliminating one tension member per module, (7) because of 
tongue and groove modi?cations, reduced damage in han 
dling and shipping Were realiZed, along With gains in struc 
tural integrity during the construction phase. 

[0015] The Waffle Wall module is built in a pressure mold 
using foamed plastic material, such as eXpanded polysty 
rene. Each module comprises a rigid, rectangular block 
having a holloW interior of a particular con?guration formed 
betWeen spaced apart confronting sideWalls. 

[0016] The module further includes opposed ends and a 
top opposed bottom, and provides a concrete form Within 
Which there can advantageously be realiZed a concrete 
structure having spaced parallel vertical load bearing col 
umns tied together by spaced horiZontal sheer members, all 
of Which is achieved after the concrete has been poured into 
the assembled modules. 

[0017] The inner and outer Walls of the module are 
secured one to the other by a plurality of spaced, vertically 
arranged, tension members. Each tension member is pref 
erably made of a single perforated bent-up sheet of thin 
metal. 

[0018] Opposed ends of the tension member terminate in 
?anges arranged perpendicular to the Wall faces of the 
tension member and parallel respective to the inner and 
outer Wall surfaces of the module. The ?anges each have a 
?ange face embedded Within the polystyrene near the inner 
and outer Wall surfaces thereof. A self tapping screW can be 
screWed into the ?ange face using an electric screWdriver to 
directly attach the paneling or other materials to the Wall 
surface of either side of the structure. 

[0019] Preferably, one large hole in the tension member is 
located betWeen the ?anges for How of Wet concrete there 
through in order to tie the opposed confronting module Walls 
together and to the concrete structure. The upper marginal 
end of the tension member preferably has at least one cutout 
formed therein that results in a crescent shaped rebar seat 
that is connected to the upper and loWer end of the ?anges 
by a Web member. 

[0020] Aplurality of tabs are preferably formed beloW the 
reinforcing steel support seat near the ?anges, for eXample, 
an inner and an outer roW of tabs bent perpendicular 
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respective to the tension member faces. Preferably, the inner 
and outer roW of tabs are bent about 90 degrees along a 
common plane or line for anchoring the outer marginal edge 
portion of the tension member Within the polystyrene foam 
plastic of the module. Hence the tabs of each double roW are 
oppositely bent toWard one another in order to align tabs 
along a vertical line. 

[0021] The outer edges of the Walls of the module are in 
the form of tongue-and-groove construction for fastening the 
modules together in an interlocking manner at the top, 
bottom and loWer edges thereof. HoWever, several problems 
(in addition to the ones previously mentioned) have still 
been encountered With the typical plastic modules used in 
the construction of an insulated Waffle Wall. 

[0022] For eXample, it has become increasingly desirable 
to be able to use plastic, rather than metal, tension members 
for the modules used in the construction of an insulated 
concrete Waffle Wall. Some of these changes have been 
simply the personal preferences of the client and others have 
been code speci?c for either metal or plastic in certain 
municipalities. Plastic is desirable for its corrosion resis 
tance and loWer thermal transfer as opposed to metal, 
although its behavior in ?re and its propensity to transfer 
accumulative loads doWn the Wall unlike metal limit its load 
caring capacities When items such as shelving or sheetrock 
are screWed onto the Wall. Plastic material alloWs and 
requires a substantially different structure for the tension 
member. HoWever, a conventional module is designed to 
accept only one kind of tension member, Which has required 
separate molds for making modules With plastic tension 
members and metal tension member modules. The neW 
invention Would alloW both plastic and metal tension mem 
bers to be produced from the same mold saving valuable 
time and money in the production process as Well as giving 
the manufacturer increased ?exibility to satisfy code agen 
cies and client personal preference. It Would also be desir 
able to have a Way to help retain the reinforcing steel 
positioned Within the stacked metal tension member module 
before and during the pouring of the Wet cement so that the 
Waffle Wall is properly reinforced according to the designed 
speci?cations. Such a retaining mechanism similar to the 
one incorporated in the embodied invention has not been 
forthcoming for the metal tension members used in the 
Waffle Wall assemblies. Prior to the present invention, the 
modules incorporating metal tension members Would tie the 
horiZontal reinforcing to the vertical reinforcing steel. In 
situations that required displacement from center positions 
of the reinforcing steel for structural reasons, placement of 
these vertical and horiZontal bars Was dif?cult or impossible 
to maintain through the placing of the concrete. 

[0023] Prior embodiment art found the tongue and groove 
arrangement for attaching one module to the other most 
desirable. Unfortunately due to several factors, these tongue 
and groove arrangements Were subject to frequent failure, 
either due to shipping damage inadequacy in the structural 
integrity during concrete placement, or handling damage 
While stacking the Wall. Because of the neW design of the 
proposed invention, it Was necessary to change the typical 
design of the tongue and groove for structural integrity 
consideration adjoining tWo modules. This had the syner 
gistic effect of solving prior conventional structural concerns 
about the tongue and groove. 
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[0024] Accordingly, there has been a long-felt need for 
improving the foamed plastic modules used in the construc 
tion of insulated Waffle Wall assemblies. Improvements in 
the form modules for constructing insulated Waffle Walls is 
thus necessary. 

SUMMARY OF INVENTION 

[0025] According to the invention, a neW design is pro 
vided for the foamed plastic modules used in the construc 
tion of an insulated Waf?e Wall. Each module comprises a 
rigid form block generally rectangular con?guration having 
a holloW interior of a particular predetermined con?guration 
formed betWeen spaced apart confronting sideWalls. Certain 
of the modules are preferably of right-and -left hand “L” 
shaped con?gurations to provide for making corners 
betWeen perpendicular sections of insulated Waffle Wall. 

[0026] The sideWalls of the module are secured one to the 
other by a plurality of spaced tension members. Each tension 
member a central Web portion With the opposed edges 
thereof terminating in end ?anges arranged perpendicular to 
the Wall faces of the confronting Wall members and parallel 
respective to the inner and outer Wall surfaces of the module. 
The opposed ?anges of each tension member are embedded 
Within the polystyrene plastic and terminate near the Wall 
surface thereof. 

[0027] According to one aspect of the invention, the 
module is designed to be made With either metal or plastic 
tension members. This alloWs the same basic molding 
equipment for making the module to be used for manufac 
turing modules With metal or plastic tension members, 
meeting the local building code requirements, or the cus 
tomers design preferences. 

[0028] According to another aspect of the invention, the 
tension members are positioned at evenly spaced centers, 
including across adjoining modules, Whereby afterWards the 
?anges can alWays be quickly and easily located by vertical 
raised lines, or recessed divets centered on the outside 
surface of the foam form module and centered over the 
recessed metal or plastic tension member. Most preferably, 
the tension members are positioned to have the ?anges 
located on convenient one-foot centers, although any con 
venient spacing can be used. Using this design, the tension 
members are appropriately placed from the ends of a module 
about one-half the distance of the desired spacing of the 
remaining tension members, Whereby tWo tension members 
are not positioned more closely adjacent to one-another than 
the desired spacing When the forms are positioned end to end 
and stacked vertically. This also solves the problem of voids 
forming betWeen closely adjacent tension members. Unfor 
tunately positioning the tension members aWay from the 
ends of the module tends to Weaken the ends of the module 
for holding the hydrostatic pressure of poured Wet concrete. 
Redesign of the Waffle Wall module itself alloWs for proper 
tension member positioning and hydrostatic integrity. 

[0029] Accordingly to yet another aspect of the invention, 
the interlocking tongue and groove features of a convention 
module have been modi?ed to increase the nominal base 
Width of the tongue and groove to be at least equal to the 
nominal height or depth of the tongue and groove, respec 
tively, Without increasing the lever arm of the tongue. All 
else being equal, making the nominal base Width of the 
tongue and groove be at least equal to the height or depth of 
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the tongue and groove, respectively, decreases the propen 
sity of breaking the tongue off the module. As used herein, 
the same “nominal” dimensions is understood to mean that 
the tongue and groove have substantially, but not eXactly, the 
same dimensions, Whereby the tongue can be easily guided 
to ?t snugly Within the groove. Furthermore, this aspect of 
the invention With the changed spacing of the tension 
members is particularly advantageous and provides a syn 
ergistic result With increasing the relative With of the tongue 
and groove. 

[0030] These and other aspects and advantages of the 
invention Will become apparent to persons skilled in the art 
from the folloWing draWings and detailed description of a 
presently most preferred embodiment of the invention. 

BRIEF DESCRIPTION OF THE DRAWING 

[0031] The accompanying draWings are incorporated into 
and form a part of the speci?cation to provide illustrative 
eXamples of the present invention and to eXplain the prin 
ciples of the invention. The draWings are only for purposes 
of illustrating preferred and alternate embodiments of hoW 
the invention can be made and used. It is to be understood, 
of course, that the draWings are not to engineering scale, but 
are merely intended to represent and illustrate the concepts 
of the invention. The draWings are not to be construed as 
limiting the invention to only the illustrated and described 
eXamples. Various advantages and features of the present 
invention Will be apparent from a consideration of the 
accompanying draWings in Which: 

[0032] FIG. 1 is a fragmentary, broken, pictorial repre 
sentation of a conventional insitu insulated concrete Wall 

structure; 

[0033] FIG. 2 is a fragmentary, broken, perspective vieW 
of a completed insitu insulated concrete Wall structure of 
FIG. 1; 

[0034] FIG. 3 is a side vieW of one conventional module 
shoWn in FIG. 1; 

[0035] FIG. 4 is a top vieW of one conventional module 
shoWn in FIG. 1; 

[0036] FIG. 5 is a longitudinal cross-sectional vieW of 
FIG. 4 taken along lines 10-10; 

[0037] FIG. 6 is a cross-sectional vieW of FIG. 4 taken 
along lines 11-11; 

[0038] FIG. 7 is a side elevation vieW of a ?rst face of an 
eXample of a metal tension member that can be used in the 
neW modules according to the present invention; 

[0039] FIG. 8 is a side elevation vieW of a second face that 
is opposite the ?rst side elevation on vieW of the tension 
member shoWn in FIG. 7; 

[0040] FIG. 9 is a top (or bottom) elevation vieW that is 
perpendicular to the side elevation vieWs of the tension 
member shoWn in FIG. 7; 

[0041] 
[0042] FIG. 10 is an end elevation vieW that is perpen 
dicular to both the side elevation vieWs and a perpendicular 
to the top (or bottom) elevation vieWs of the tension member 
shoWn FIG. 7; 

the tension member shoWn in FIG. 7; 
















