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[57] ABSTRACT

A method for making a casi-in-place concrete struc-
ture comprises the steps of forming an arrangement of
concrete forms; placing a plurality of void creating
09181990 within the confines of and spaced from the
concrete forms, each of the void creating devices
being an elongated hollow member made of frangible
material, and having at least one opposed pair of pro-
jections, with the respective projections of adjacent
devices within the confines of and spaced from the
nal communication between said devices, and with the
ends of the devices and the non-abutting projections
thereof extending to the periphery of the concrete
forms; and pouring uncured concrete into the spaces
in and around and in intimate contact with the void
creating devices, and allowing the concrete to cure.
Subsequently, the frangible ends and exposed projec-
tions of the void creating devices may be knocked out
in order to provide access into the labyrinth of pas-
sageways defined by the hollow devices within the in-
terior of the composite concrete structure. The void
creating devices are preferably made of an insulating
material, thereby resulting in a one-process system for
achieving a one layer, composite, self-insulated con-
crete construction unit, and which enables the unit to
be integrally finished on both sides.

17 Claims, 6 Drawing Figures
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METHOD FOR MAKING CAST-IN-PLACE
CONCRETE STRUCTURES

CROSS-REFERENCES TO RELATED
APPLICATIONS

The subject invention is related to the following cor-
responding applications of the applicant: {. U.S. appli-
cation Ser. No. 399,087, filed Sept. 20, 1973 and enti-
tled “CONCRETE STRUCTURE INCLUDING MOD-
ULAR CONCRETE BEAM AND METHOD OF
MAKING SAME™; and 2. U.S. application Ser. No.
487,604 filed 7/11/74 and entitled “VOID CRE-
ATING DEVICE TO BE EMBEDDED IN A CON-
CRETE STRUCTURE"; the disclosures of which are
incorporated herein by reference.

BACKGROUND AND SUMMARY OF THE
INVENTION

The present invention relates to a new and useful
process for making a cast-in-place concrete structure
which is made of a single layer, self-insulating, of com-
posite construction, and which may be finished on both
surfaces thereof, and which is specifically character-
ized by an internal labyrinth of passageways, extending
in three mutually orthagonal directions in order to ac-
comodate utility service lines and the like, as well as to
accomplish a multitude of basic uses and functions, as
more specifically set forth below.

It is well known that voids in a concrete construction
unit such as cored floor slabs, for example, have been
known in the construction industry, and provide the
benefits of improved weight-strength ratio by reducing
unnecessary concrete in the construction unit, and si-
multaneously reducing the weight of the concrete unit.
Other benefits which may be obtained to some degree
is the limited insulation value of the simple core unit,
as well as the ability to duct utility service lines through
the single core units which usually extend in one direc-
tion and are of basic shape such as round, square or
rectangular.

Prior art attempts to make a concrete structure hav-
ing voids therein utilizing a cast-in-place process have
employed complicated apparatus, including heavy con-
struction equipment, and inefficient methods of con-
struction which make such systems uneconomically
feasible. Processes to achieve a two directional void
system have involved even more complicated appara-
tus, skilled labor, inefficient techniques, and have been
generally commercially unacceptable.

The present invention overcomes the shortcomings
of the prior art techniques and provides a simple, effi-
cient, and low cost method of creating a cast-in-place
concrete construction that is of composite construc-
tion, self-insulated, finished on both sides, and includes
an internal labyrinth of passageways extending in three
mutually orthagonal directions for accomodating utility
service lines internally of the construction unit. In addi-
tion, the method of the subject invention results in a
concrete structure having an improved weight-strength
ratio, while simultaneously achieving a reduction of un-
necessary weight and mass of concrete, to the extent of
reducing the mass of concrete by as much as 66% per-
cent, as contrasted to a completely solid concrete
structure. In addition, utilizing the method of the sub-
ject invention the resulting concrete structure inher-
ently achieves effective insulation of the concrete
structure to meet the requisite insulating requirements,
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increased fire rating, more efficient sound transmission
properties, and accomplishes these results with re-
duced labor requirements, reduced material require-
ments, and reduced elapsed time for the construction
of the concrete structure, all of which result in signifi-
cant cost reductions in the making of the concrete
structure.

These and other advantages and objectives are
achieved by the process of the subject invention which
basically comprises the steps of forming an arrange-
ment of concrete forms to define the peripheral dimen-
sions of the concrete structure, placing a plurality of
hollow void creating devices within the confines of said
concrete forms, each void creating device being an
elongated hollow member made of frangible material
having at least one pair of opposed projections interme-

-diate its length, with the respective projections of adja-

cent devices abutting one another in order to enable
communication between the devices, and with the fran-
gible ends of the devices and the non-abutting projec-
tions thereof extending to the peripheral edges of said
concrete forms; and the further step of forming the
concrete structure by pouring uncured concrete into
the spaces between the concrete forms and the void
creating devices, and allowing the concrete to cure.
After the concrete has cured, the concrete forms may
then be removed, and the exposed frangible ends and
exposed frangible projections of the embedded void
creating devices may then be knocked out or removed
thereby providing access to the labyrinth of passage-
ways created within the composite concrete structure.
In addition to providing access through the vertical and
horizontal edges of the concrete structure, portions of
the concrete structure in the facing walls thereof may
be removed in the vicinity of other frangible projec-
tions of the void creating devices, thereby resulting in
three-dimensional access from the exterior of the re-
sulting concrete structure to the interior thereof. Ser-
vice and utility lines may then be ducted through the
concrete structure, and if desired, the passageways de-
fined by the void creating devices may be employed as
internal plenums for conducting heating and cooling
fluid flows. Furthermore, the void creating devices may
be made of an insulating material, whereby the result-
ing composite concrete structure may thereby be self-
insulating, both from the inherent properties achieved
by the material of the void creating devices, as well as
the “dead air” space disposed within the concrete
structure. The concrete forms may be suitably config-
ured so as to result in an aesthetically finished concrete
structure. Furthermore, certain passageways within the
structure may be filled with concrete in order to define
internal concrete beams and columns for meeting the
structural requirements of concentrated loads and spe-
cific area strength requirements of the structure with-
out the necessity of the entire structure being designed
to carry the loads.

The step of employing void creating devices in the
subject process provides the beneficial effects of
achieving an internal labyrinth of conduits in the result-
ing concrete structure; provides means by which steel
reinforcing rods within the concrete construction can
be precisely and exactly located prior to the pouring of
the uncured concrete; reduces to a maximum the
amount of unnecessary concrete while enabling the
precise control of the amount and location of concrete
cover around the reinforcing steel; helps maintain the
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reinforcing steel in position during the pouring of the
uncured concrete; and assists during the curing of the
concrete in order to achieve optimum strength in a
minimum of time.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view, partially in section, de-
picting the several stages involved in the method of the
subject invention for making a concrete structure;

FIG. 2 is a perspective view of apparatus employed
in the subject process preparatory to the step of pour-
ing the uncured concrete;

FIG. 3 is a sectional view of the apparatus taken
along line 3—3 in FIG. 2;

FIG. 4 is a horizontal sectional view through a por-
tion of a concrete wall made according to the subject
process wherein an internal reinforcing beam is pro-
vided;

FIG. 5 is a vertical sectional view of a concrete wall
made according to the subject process and taken along
line 5—5 in FIG. 1; and

FIG. 6 is a vertical perspective view of a portion of
a concrete wall made according to the subject process
wherein access to the labyrinth of passageways within
the concrete wall is effected through a portion of the
concrete wall.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Before describing the several embodiments of the
subject invention it should be noted that although the
detailed description refers to the building structure as
a house, any other type of enclosure which may be
made utilizing concrete structures as defined by the
subject process may be made according to the teaching
of the invention. Accordingly, it is contemplated that
building structures such as industrial buildings, ware-
houses, apartment houses, stores, and the like are in-
cluded within the scope of the invention.

One of the steps in the subject process for making a
cast-in-place concrete structure is the placing of void
creating devices within the confines of and spaced from
concrete forms. Prior to describing in detail the subject
process, a brief description follows relative to the con-
struction of such void creating devices. Each device,
designated by the numeral 10, is of an integral, molded
construction and made of a frangible material such as
polystyrene foam. Each device may be made of two
elongated interfitting sections, and is a generally elon-
gated, hollow member of generally rectangular cross
section, which is closed at its opposed ends by means
of baffles 16, 16. The latter may have lines 18 of re-
duced thickness in order to facilitate the removing or
knocking out of the end baffles when it is desired to
gain access to the interior of the resulting concrete
structure for the passage of service lines or the like, as
more fully described hereinafter.

Disposed intermediate the length of the device 10 is
at least one pair of opposed projections 20, 22 that are
hollow and include closure baffles 24 and 26 respec-
tively, that may likewise be knocked out or removed in
order to enable passage of service lines into the interior
of the void creating device 10. The opposed projections
20 and 22 are configured in a tongue and groove con-
figuration in order to enable the interconnection and
interfitting of adjacent void creating devices 10."
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In addition to the first set of projections 20 and 22,
a second set of opposed projections 32 and 34 may be
provided on the other opposed sides of the void creat-
ing device 10. Projections 32 and 34 may be of any suit-
able configuration, and are illustrated as being gener-
ally rectangular, and are usually positioned so as to face
the opposed surface walls 62 and 64 of the resulting
concrete structure 60.

In order to maintain the void creating device 10 at
the desired location within the concrete forms during
the process of the subject invention, the void creating
device 10 may be provided with the plurality of spacer
elements 40 that are integrally formed with the op-
posed projections 32 and 34. Preferably, each spacer
element 40 is of a generally truncated conical configu-
ration, having a relatively small, flat end portion 42
which normally abuts against the concrete form 70 (see
FIG. 3) for maintaining the device 10 in proper posi-
tion during the forming of the resulting concrete struc-
ture 60.

Disposed internally of the void creating device 10 are
internal baffles 48 which extends transverse to the lon-
gitudinal axis of the device, and which function to com-
partmentalize the interior of the void creating device.
Each baffle 48 may also include reduced thickness lines
which define lines of weakness in order to facilitate the
knocking out of the internal baffles 48 when it is de-
sired to duct service lines or the like therethrough.

The corners of the cross-section of the void creating
device 10 are preferably bevelled, as designated by nu-
meral 56. Bevelling of the corners facilitates the posi-
tioning of reinforcing rods 80 which extend parallel to
the longitudinal axis of the void creating device and
which are disposed in positions adjacent to the corners
56. The bevelled corners also ensure the proper
amount of concrete covering over the reinforcing rods.
Further details of the void creating device 10, and mod-
ifications thereof are fully disclosed in applicant’s co-
pending United States application Ser. No. 487,604,
filed July 11, 1974 and entitled “Void Creating Device
To Be Embedded In A Concrete Structure.”

In the process of the subject invention, the first step

is to form an arrangement of concrete forms to define
the periphery of the concrete structure. Referring to
FIGS. 1 and 2, two-spaced concrete forms may be pro-
vided by the interconnection of the plurality of con-
crete forms 70 that are interconnected by means of
bolts 72 and/or bold and wedge means 74, with the
concrete forms being retained in spaced relationship by
means of wall ties 76. The latter may be constructed to
include apertures 78 through which reinforcing bars 80
may extend for maintaining the latter in position prior
to the pouring of uncured concrete, as more fully de-
scribed hereinafter.
" In order to achieve a completed concrete structure
60 that is finished on both exterior wall surfaces, pref-
erably the concrete forms 70 are of the type which in-
clude a finished pattern, illustrated as a brick pattern
in FIGS. 1 and 2, whereby the resulting concrete struc-
ture merely requires decorative painting. Other pat-
terns may also be provided on the concrete forms such
as adobe patterns, smooth surface, and intaglio pat-
terns.

For the making of a horizontal wall structure, such as
the foundation or intermediate floors of a building
structure, a plurality of concrete forms 71 may be inter-
connected to define the base of the form structure, and
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the sides of the resulting concrete structure may be de-
fined by upstanding concrete forms, designated 71a in
FIG. 1. The combination of the forms 71 and 71a de-
fine the periphery of the generally horizontal concrete
structure 60.

After the concrete forms are in place, the next step
in the subject process is to place a plurality of void cre-
ating devices 10 within the confines of the concrete
forms, and spaced from the interior wall surfaces
thereof. As illustrated in FIG. 3, the spaced elements
40 of the void creating device 10 abut the interior sur-
faces of the concrete forms 70, thereby maintaining the
void creating device in an exact and precise position in
order to insure the uniform distribution of the uncured
concrete about and in intimate contact with the exter-
nal surfaces of the void creating devices. The plurality
of void creating devices are interconnected by means
of the respective tongue and groove projections 20 and
22, as shown in FIGS. 1 and 2. The baffle ends 16 of
the devices extend to the periphery of the concrete
form, and the non-abutting projections 20, 22 also ex-
tend to the periphery of the concrete form. In other
words, the end projections 20, 22 are in contact with
the periphery of the concrete form, the end baffles 16
are exposed or in contact with the concrete form, and
the ends 42 of the spacer elements 40 are in contact
with the concrete forms 70. The dimensions of the void
creating devices, as well as the spacing of the concrete
forms, is suitably designed so as to insure sufficient
concrete around and intimate contact with each void
creating device so as to meet the structural require-
ments of the resulting concrete structure 60.

As shown in FIGS. 1 and 3, suitable reinforcing steel
in the form of reinforcing bars 80 may be provided to
extend in generally orthagonal directions within the
concrete forms 70. The vertical extending reinforcing
bars 80 are preferably positioned and spaced from the
bevelled corners 56 of the void creating devices 10 to
ensure proper concrete coverage, while the horizontal
reinforcing bars may be supported by passage through
the apertures 78 in the wall ties 76. Alternatively the
bars 80 may bear against projecting portions of the de-
vices 10, and in so doing aid in the positioning of the
devices 10 within the forms 70.

The next step in the subject process is the forming of
the concrete structure by pouring uncured concrete
into the spaces defined between the concrete forms 70
and the void creating devices 10 so as to embed the
void creating devices 10 within the concrete except for
the end baffles 16, and the non-abutting projections 20,
22: As the uncured concrete is poured into the spaces
between the concrete form 70 and the void creating de-
vices, it flows in and around the extending projections
20, 22 and is in intimate contact with the void creating
devices 10, thereby resulting in a unitary, continuous
concrete structure that has embedded therein the void
creating devices 10. The composite arrangement of the
concrete and the void creating devices provides the
new and unusual construction of a composite concrete
structure, with the insulation properties being provided
by the combination of the void creating devices (which
are preferably made of an insulating material such as
polystyrene), and the “dead air” space which is embed-
ded within the resulting concrete structure 16 by virtue
of the hollow interiors of the void creating devices.
Those hollow interiors also define the labyrinth of pas-
sageways which enable the ducting of utility service
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lines and the like through the concrete structure, as de-
scribed below. ’

The uncured concrete is allowed to cure to a suffi-
cient degree, after which the concrete forms 70 are re-
moved, and since such forms as provided with a pat-
terned form surface, such as brick, the resulting con- -
crete structure is both structurally and aesthetically
complete. ‘

Referring particularly to FIG. 1, numeral 100 desig-
nates an electrical cable that may be extended through
the hollow interior of a void creating device in order to
provide electricity to an outlet, indicated by numeral
102. After the concrete structure 60 has cured, the end
baffle 16 of the void creating device 10 is knocked out
or removed, as well as the internal baffles 48 in order
to enable the cable 100 to be passed downwardly
through the concrete structure 60. To provide access
to the hollow interior of the void creating device in
order to connect the cable 100 to the outlet 102, it is
merely necessary for the mechanic to remove that por-
tion of the concrete wall 62 in the vicinity of the projec-
tion 32 extending from the void creating device 10.
Reference is made to FIG. 6 which illustrates the open-
ing through the concrete structure 60 created by the
mechanic so as to provide access through the face of
the concrete wall 62 to the interior of the void creating
device. Cable 100 is then pulled through the opening,
after which the outlet 102 is connected to the cable and
the outlet is then suitably affixed to the wall of the con-
crete structure 60. By this arrangement, there is
achieved -the ducting of electrical service lines inter-
nally of the concrete structure.

An electric cable, or for that matter any other utility
service line, may also extend transverse to the longitu-
dinal axes of the void creating devices as'embedded in
the concrete structure. Referring to FIG. 1, electrical
cable 104 is ducted through a plurality of void creating
devices by the mechanic merely knocking out the ex-
posed end baffle 26, and thereafter removing the baf-
fles of the projections 20, 22 of abutting void creating
devices in order to extend through the floor of the con-
crete structure, such as a house. The cable 106 is then
ducted upwardly through the floor and through the hol-
low interior of a vertically disposed void creating de-
vice to reach outlet 106 that is provided in the wall
structure in the same manner as outlet 102. From out-
let 106, additional wiring 105 may extend vertically up-
wardly through the same void creating device.

In like manner, other utility service lines such as
water pipes 110 may be ducted transversely and longi-
tudinally within the concrete structure, as illustrated in
FIG. 1. In addition, the water pipes may extend through
the wall 62 by the removal of the thinner portions of
the concrete in the vicinity of projections 32 and 34,
This is illustrated in FIG. 1 wherein the plumbing pipes
112 for servicing the sink 114 extend through the wall
62 of the concrete structure 60 in order to connect to
the vertically extending pipes 110. The provision of the
opposed projections 32 and 34 which are positioned so
as to face the opposed walls 62 and 64 of the concrete
structure, insures that the concrete coverage is less in
the vicinity of said opposed projections 32, 34, but is
still sufficient for structural purposes. The walls 62 and
64 may readily be broken through in order to achieve
the desired three-dimensional access to the labyringth
of passageways defined by the void creating devices 10
as embedded in the concrete structure 60. As also illus-
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trated, the sanitary service line 120 for the toilet 122
may likewise be ducted through the labyrinth of con-
duits defined by the void creating devices within the
concrete structure.

Since the void creating devices 10 are made of a fran-
gible, insulating, waterproof, inorganic, and inert mate-
rial, selected baffles 16, 20, 22 and internal baffles 48
may be removed in order to create ducting which de-
fines a plenum conduit whereby heating or cooling air

‘may be passed, for ultimate distribution to the house
structure through registers, such as indicated at 130 in
FIG. 1.

Accordingly, as is readily apparent from FIG. 1, three
dimensional access to the interior of the resulting com-
posite concrete structure is readily achieved by merely
knocking out selected portions of the void creating de-
vices. More particularly, with respect to the upstanding
wall illustrated in FIG. 1, vertical access is achieved by
knocking out end baffles 16 of the devices 10; trans-
verse access is achieved by knocking out the respective
baffles of projections 20 and 22; and in the third mutu-
ally orthagonal direction by cutting into the face of a
wall 62, 64 of the concrete structure, and then through
a respective projection 32, 34 to the interior of the void

creating device. Because of the interfitting of the abut-
ting projections 20 and 22 of the adjacent devices 10,
a complete three-dimensional labyrinth of passageways
within the resulting concrete structure 60 is provided.

FIG. 5 is a cross sectional view through the com-
pleted concrete structure 60 to illustrate the internal
labyrinth of passageways. As noted above, it is merely
necessary to knock out the interfitting tongue and
groove baffles of the projections 20 and 22, and the in-

_ternal baffles 48 in order to create passageways within
the concrete structure 60.

For certain applications where the concrete structure
is to be locally reinforced, such as by means of a verti-
cal post or a horizontal beam, a vertical or transverse
passageway within the structure may be created by
knocking out the respective frangible portions of the
void creating devices, and the passageway then subse-
quently filled with uncured concrete that is allowed to
cure. As illustrated in FIG. 4, in order to create a hori-
zontal beam, such as header for a doorway, or over a
window opening, the respective tongue and groove pro-
jections 20, 22 may be knocked out and concrete then
forced through the horizontal passageway, and allowed
to cure. The internal baffles 48 function to limit the
concrete to the desired area of the respective devices
10. In like manner, in order to form a vertical post, as
for example in the void creating device (designated
140) of the vertical wall illustrated in FIG. 1, it is
merely necessary to knock out baffle 16 and internal
baffles 48 within said device, and subsequently filling
said device with concrete 142, and allowing the con-
crete to cure. Such may be desirable in a case where
the vertical wall is to support a second floor or next
higher floor of the building.

In summary, the subject invention provides a single
process for constructing a concrete structure formed of
a composite of concrete and void creating construction
devices, which concrete structure is self-insulating, of
single layer construction, and may be finished on both
surfaces, and is characterized by an internal void sys-
tem that extends in three mutually orthagonal direc-
tions so as to enable the internal ducting of utility ser-
vice lines therein, and which additionally provides the

—

5

20

25

35

40

45

50

65

8

advantages of increased strength-weight ratio, with sig-
nificant decreases in the amount and weight of con-
crete required. The void creating devices remain an in-
tegral part of the concrete structure and are made of an
insulative material that renders the construction unit
self-insulating. Furthermore, the thickness of the de-
vices may be varied to meet any thermal requirement,
and the hollow device inherently creates dead air space
in the finished constructuon unit which in itself is an
important insulator.

The subject process is economical, especially from
the standpoints of time, material, and labor, and results
in a superior concrete structure that may be employed
in any form of building, including houses, commercial
buildings, industrial buildings, and the like. The process
of the subject invention results in a construction unit
that has been the age old dream of the construction in-
dustry, and is now provided by means of the subject in-
vention.

What is claimed is:

1. A method for making a cast-in-place concrete
structure comprising the steps of:

forming an arrangement of concrete forms to define

the periphery of the concrete structure,

placing a plurality of void creating devices within the

confines of and spaced from said concrete forms,
each device being an elongated hollow member
made of frangible material, and having at least one
opposed pair of projections intermediate its length,
with the respective projections of adjacent devices
abutting one another in order to enable: communi-
cation between said devices, and with the ends of
the devices and the non-abutting projections
thereof extending to the periphery of said concrete
forms; and

forming the concrete structure by pouring uncured

concrete into the space defined between said con-
crete forms and the void creating devices thereby
embedding the void creating devices therein except
for said ends of the devices and the non-abutting
projections thereof, and allowing the concrete to
cure.

2. A method for making a cast-in-place concrete
structure as in claim 1 further including the step of
knocking out an exposed end of a void creating device,
and pouring uncured concrete into the hollow void cre-
ating device and allowing said concrete to cure in order
to define a concrete beam within said concrete struc-
ture.

3. A method for making a cast-in-place concrete
structure as in claim 1 wherein each void creating de-
vice includes two opposed sets of projections extending
orthagonal to the longitudinal axis thereof, with one set
of opposed projections extending parallel to the plane
of the resulting concrete structure, and the second set
of projections extending generally orthagonal to the
plane thereof, and including the further step of remov-
ing a portion of the wall surface of said concrete struc-
ture in the vicinity of one of said second set of projec-
tions in order to provide access to the labyrinth of pas-
sageways within said concrete structure through the
wall thereof.

4. A method for making a cast-in-place concrete
structure as in claim 1 wherein each set of void creating
devices is internally compartmentalized by means of
internal baffles, and further including the step of creat-
ing a through conduit extending transverse to the axes
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of said void creating devices by knocking out an ex-
posed, non-abutting projection thereof, as well as the
embedded projections in alignment with said non-
abutting projection, and filling said through passage-
way with uncured concrete, and allowing said concrete
to cure in order to form an internal concrete beam
within said concrete structure.

5. A method for making a cast-in-place .concrete
structure as in claim 1 further including the step of
placing elongated reinforcing bars along the length of
the devices within the concrete forms prior to the step
of pouring the uncured concrete.

6. A method for making a cast-in-place concrete
structure as in claim 1 further including the step of
placing reinforcing bars transverse to the longitudinal
axes of said devices within the concrete forms prior to
the step of pouring the uncured concrete.

7. A method for making a cast-in-place concrete
structure as in claim 1 wherein said arrangement of
concrete forms includes two-spaced concrete forms
which are maintained in spaced relationship by wall
tires having holes therein, and the further step of insert-
ing reinforcing bars through the holes in the wall ties
prior to the step of pouring the uncured concrete.

8. A method for making a cast-in-place concrete
structure as in claim 1 including the additional step of
removing the concrete forms, and knocking out the ex-
posed frangible projections of the void creating devices
in order to provide access to the labyrinth of passage-
ways within said concrete structure.

9. A method for making a cast-in-place concrete
structure as in claim 8 further including the step of
ducting service lines through said labyrinth of passage-
ways.

10. A method for making a cast-in-place concrete
structure as in claim 1 wherein each void creating de-
vice includes a plurality of projections, disposed paral-
lel to and transverse to the wall of the concrete struc-
ture, and including the further step of removing cured
concrete in the vicinity of one of said projections in
order to provide communication through the wall sur-
face of the concrete structure to the labyrinth of pas-
sageways within the concrete structure.

11. A method for making a cast-in-place concrete
structure as in claim 10 including the further step of
knocking out the exposed ends of the devices and the
nonabutting projections thereof thereby providing
three dimensional access to the labyrinth of passage-
ways within the concrete structure.

12. A method for making a cast-in-place concrete
structure as in claim 11 further including the step of
ducting service lines through said labyrinth of passage-
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ways.

13. A method for making a cast-in-place concrete
structure comprising the steps of:

forming an arrangement of concrete forms to define

the periphery of the concrete structure;

placing a plurality of insulating void creating devices

within the confines of and spaced from said con-
crete forms, each device being an elongated hollow
member made of an insulative, frangible material,
and having at least one opposed pair of projections
intermediate its length, with the respective projec-
tions of adjacent devices abutting one another in
order to enable communication between said de-
vices, and with the ends of the devices and the non-
abutting projections thereof extending to the pe-
riphery of said concrete forms;

forming the concrete structure by pouring uncured

concrete into the space defined between said con-
crete forms and the void creating devices so as to
embed the void creating devices therein except for
said ends of the devices and the nonabutting pro-
jections thereof, and allowing the concrete to be
cured; and

removing the concrete forms, and knocking out the

exposed frangible projections of the void creating
devices in order to provide access to the labyrinth
of the passageways within said concrete structure.

14. A method for making a cast-in-place concrete
structure as in claim 13 further including the step of
ducting service lines through said labyrinths of passage-
ways.

15. A method for making a cast-in-place concrete
structure as in claim 13 wherein each void creating de-
vice includes a plurality of projections, disposed paral-
lel to and transverse to the wall of the concrete struc-
ture, and including the further step of removing cured
concrete in the vicinity of one of said projections in
order to provide communication through the wall sur-
face of the concrete structure to the labyrinth of pas-
sageways within the concrete structure.

16. A method for making a cast-in-place concrete
structure as in claim 15 including the further step of
knocking out the exposed ends of the devices and the
nonabutting projections thereof thereby providing
three dimensional access to the labyrinth of passage-
ways within the concrete structure.

17, A method for making a cast-in-place concrete
structure as in claim 16 further including the step of
ducting service lines through said labyrinth of passage-

ways.
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