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[57] ABSTRACT

A structural slab element composed of two grid
frames and a series of diagonal members extending
between the two frames, with each diagonal member
end being connected to an intersection point of a
respective grid frame, wherein certain of the diagonal
members and/or portions of the grid frames are
removed to provide rectangular passages for conduits
and the regions around the removed portions are
strengthened by reinforcing members. Certain of the
diagonal members are prolonged to extend out of the
resulting slab perpendicular to the grid frames for
reinforcing walls built on the slab. A basic slab of the
type described has one side, corresponding to the lo-
cation of a grid frame, embedded in a slab of concrete
to provide a reusable, large-area, light weight con-
struction mold form.

* 2 Claims, 12 Drawing Figures
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1
STRUCTURAL SLAB MEMBERS -

- BACKGROUND OF THE INVENTION

The present invention relates to improvements in
structural members composed of a framework, and
particularly structural slabs of this type.

In the construction field, there is a continual demand
for reducing the weight and fabrication cost of basic
structural members capable of supporting the loads ex-
isting in- buildings of all sizes and types, as: well as
bridges and the like. A notable contribution in this re-
gard is disclosed in our Mexican Pat. No. 96,499, is-
sued on Apr. 28, 1967. '

‘That patent discloses structural slab members having
an extremely low weight for a given- load bearing
capacity and capable of being fabricated:in a rapid and
simple manner either at the building side or in a fabri:
cation installation. One basic embodiment of the slab
structure disclosed in the patent is illustrated in FIGS.

- 1-3 of the drawings, FIGS. 1 and 3 being side views of
the slab and FIG. 2 being a plan view thereof.

As is shown in FIGS. 1-3, the basic slab structure is
constituted by a lower grid framework composed of

- parallel, longitudinal rods 1 and parallel transverse rods

-1'. Rods 1’ are disposed at right angles to rods 1 and
aré welded or otherwise attached thereto at each point
of intersection of the grid. There is also provided a
similar upper grid framework composed of parallel,
longitudinal rods 2 and parallel transverse rods 2’
welded together at each intersection point of the grid.
The frameworks are arranged with respect to one
another so that the intersection points of the lower
framework are offset from the intersection points of the
other framework, as is most clearly shown in FIG. 2.
Between the two frameworks are disposed a series of
bent rods 3, each forming a series of triangles. The rods
3 extend more or less in the same direction, roughly
parallel to the rods 1.and 2. The rods 3 are disposed
between the two frameworks so that successive vertices
of each rod 3 are attached to intersection points of al-
ternate frameworks. As a result, each straight leg of
each rod 3 will extend diagonally between the
frameworks.

In addition, each intersection point of each
framework is connected to the apices of two adjacent
rods 3.

The basic framework presents a high degree of rigidi-
ty and a low weight for a given load bearing capacity. In
addition, since a great deal of free space exists between
the framework, the resulting slab will, when the
frameworks are covered with layers of concrete or
other covering materials, contain a large volume of
dead air which will serve as an effective sound and ther-
mal insulator. In addition, the space between the
frameworks can be employed for the passage of plumb-
ing, electrical and heating the air conditioning units.

While the slabs illustrated in FIGS. 1-3 represent a
valuable contribution to the art, the space between the
tow frameworks is cut up by a regular array of diagonal
rods which limit the maximum transverse dimensions of
conduits which can pass through the slab. This is par-
ticularly troublesome when the building is to be pro-
vided with air conditioning, since air conditioning ducts
normally have a relatively large rectangular cross sec-
tion.
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Furthermore, there is no simple and direct way to
provide a reinforced connection between such slabs
and vertical walls built thereon.

SUMMARY OF THE INVENTION

It is a primary object of the invention to overcome

‘these drawbacks. Another object of the invention is to

provide certain improvements in the above-described
slabs.

Yet another object of the invention is to modify such
slabs to permit the ready passage of large rectangular
ducts. Still another object of the invention is to modify
such slabs to provide for a direct reinforcing connec-
tion to overlying vertical walls.

A still further object of the invention is to produce
mold forms from such slabs.

These and other objects according to the invention
are achieved by eliminating certain diagonals and/or
portions of one of the frameworks to permit the
passage of large area rectangular ducts and by provid-
ing reinforced elements around the regions from which
such elements have been eliminated. Objects according
to the invention are also achieved by prolonging certain
of the diagonals in a direction normal to the
frameworks -and  into a region outside of the
frameworks for reinforcing a wall disposed on the slab.
Othér objects according to the invention are achieved
by forming a concrete plate, or slab, with one
framework side of the slab embedded in the concrete
so that the structural slab will support the concrete
plate and the plate itself can serve as one side of a form
in building construction.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an elevational view of a prior art slab taken
in the direction of the arrow 1 of FIG. 2.

FIG. 2 is a plan view of the slab of FIG. 1.

FIG. 3 is an elevational view of the slab taken in.the
direction of the arrow 3 of FIG. 2.

FIGS. 1-3 have already been described in detail.

FIG. 4 is an elevational view of one embodiment of
the invention, taken in the direction of the arrow 4 of
FIG. 5. .

FIG. § is a plan view of the embodiment of FIG. 4.

FIG. 6 is a elevational view of the embodiment of
FIG. 4 taken in the direction of the arrow 6 of FIG. 5.

FIG. 7 is an elevational view of another embodiment
of the invention, taken in the direction of the arrow 7 of
FIG. 8.

FIG. 8 is a plan view of the embodiment of FIG. 7.

FIG. 9 is a plan view of a further embodiment of the
invention.

FIG. 10 is an elevational view of yet another embodi-
ment of the invention.

FIG. 11 is an elevational view of the embodiment of
FIG. 10, taken in a direction perpendicular to that of
FIG. 10.

FIG. 12is a perspective view of one further embodi-
ment of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIGS. 4-6 illustrate a first embodiment of the inven-
tion in which two adjacent rows of diagonal elements
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are eliminated to provide a rectangular conduit chan-
nel in the direction of the arrow 4 of FIG. §. In addi-
tion, the transverse rod of the lower framework to
which the eliminated diagonals would be connected is
also removed since, in the absence of connection
diagonals, the contribution of this transverse rod to the
strengthening of the slab would be minimal.

To compensate for the load supporting function
which would be performed by the diagonals which have
been eliminated, support members 13 are connected
between the upper and lower frameworks and are
disposed to define two opposed sides of the resulting
conduit channel. The other sides of the channel are
defined by the upper and lower frameworks. Support
members 13 are oriented to be perpendicular to lon-
gitudinal framework rods 1 and 2 while being inclined
to transverse rods 1’ and 2’, as is best illustrated in FIG.
6. The slab is also provided with additional transverse
framework rods 11 forming part of the lower
framework and disposed in line with the lower connec-
tion points of members 13. In contrast with rods 1’,
which are offset relative to rods 2', rods 11 are
disposed to be in line with corresponding rods 2’ of the
upper framework.

These elements 11 and 13, which must be stronger
and stiffer than the diagonal rods 3 and transverse rods
2', shall be constituted by structural shapes like angles,
round or square steel pipes, or square rods. In some in-
stances, when the dimensions of the duct are not too
large, round steel rods of larger diameter could be
used.

FIGS. 7 and 8 illustrate a modified version of the ar-

rangement of FIGS. 4-6, wherein the rectangular chan-

nel is perpendicular to the channel of FIGS. 4-6. In this
embodiment, two entire rods 3 are removed and
replaced by zigzag rods 15 composed of straight por-
tions which are perpendicular to framework rods 1’
and 2’ and inclined with respect to rods 1 and 2. In ad-
dition, one longitudinal rod of the lower grid
framework is removed and in its place are provided two
longitudinal rods 16. Each of the rods 16 is in line with
the lower connecting points of a respective rod 15, and
is also in line with a respective longitudinal rod 2 of the
upper grid framework. Rods 15 and 16 thus take over
the load supporting function of the eliminated rods 3
and the eliminated longitudinal rod of the lower
framework. Rods 16 are connected to the rods 1’ at
their points of intersection. Rods 15 and 16 can be
similar to the rods 11 and 13 of the embodiment of
FIGS. 4-6.

FIG. 9 illustrates a further embodiment of the inven-
tion for the passage of a rectangular duct in a direction
perpendicular to the planes of the upper and lower grid
frameworks. In this embodiment, connecting members
constituting portions of two adjacent diagonal rods 3
are removed, as are portions of a longitudinal rod 1 and
a transverse rod 1’ of the lower grid framework. This
provides the desired rectangular channel for a vertical
conduit.

In order to compensate for the load supporting func-
tion normally performed by the eliminated rod por-
tions, the rods of the lower grid framework which are
adjacent those rods having portions removed, are
replaced by reinforced rods 21 and 21’'. Similarly, por-
tions of the diagonal rods surrounding the rectangular
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channel are replaced by reinforced rod portions 23.
The resulting assembly has substantially the same load
supporting capability as a similar slab provided with the
eliminated rod portions. The structure of this embodi-

.ment is essentially similar to the prior art structure in

that the rods 21 and 21’ and the diagonal rod portions
23 occupy the same positions as the rods and rod por-
tions which they replace.

Elements 21, 21', and 23 must be stronger than the
eliminated rod portions. Therefore, round reinforcing
bars of larger diameter; and structural shapes like an-
gles, angles, round or square steel pipes or square steel
bars must be used.

Another feature of the present invention is illustrated
in FIGS. 10 and 11. According to this feature, one zig-
zag rod 3 is removed and replaced by two rods 33 each
of which extends across a portion of the length of the
slab. These rods 33 meet at one intersection point of
the upper grid framework and from that point are ex-
tended upward to form extensions 33'. Rods 33 are
disposed and connected in such a manner that exten-
sions 33’ will extend into the region to be occupied by a
vertical wall supported by the slab. After the slab has
been put in place in the building under construction,
the vertical wall can be formed, from poured concrete
for example, to enclose the extensions 33'. Thus, the
wall will be reinforced by extensions 33’, in addition to
other reinforcements provided therein, and will auto-
matically be securely connected to the slab itself, and
hence to concrete flooring formed about the upper grid
framework of the slab. If desired, the zig-zag rod 3
which is connected to the same point of intersection of
the upper grid framework as the rods 33 could also be
replaced by rods 33 having extensions 33’ to provide
four vertical extensions for reinforcing a vertical wall at
that point. For providing reinforcing extensions at
several points across the length of a slab, a plurality of
rods 33 each providing a vertical extension at each end
could be substituted for one or several of the zig-zag
rods 3. '

FIG. 12 illustrates another feature of the present in-
vention according to which a basic slab unit composed
of an upper grid framework, a lower grid framework
and zig-zag support rods 3 has its lower framework 1,1’
embedded in a concrete plate 41, represented in out-
line by broken lines to permit the entire slab to be visa-
ble, to produce one wall of a construction mold form.
Such an arrangement can be fabricated by first assem-
bling the structural slab, positioning the slab in a
concrete mold, for example of the extrusion machine,
vibrating table or prestressed bed type, so that the
lower framework is in the region to be filled with
concrete, and then forming the concrete plate 41.

The dimensions of such a form can be selected ac-
cording to the size of the available transport vehicles
and the facilities available for handling the form at the
building site.

Such a mold form has certain distinct advantages in
that it can be employed with a minimum of shoring and
the concrete plate can be made to cover a larger con-
tact surface, and to be flatter, than conventional con-
struction mold forms. The mold form illustrated in FIG.
12 has the further advantage that it is easily reusable.

While all of the embodiments according to the inven-
tion have been illustrated in the drawings as being com-
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posed of cylindrical rods, it should be appreciated that
basic elements having other configurations can also be
employed. For example, the slabs could be built up
from angle irons, channel pieces, rectangular rods, or
even wooden bars. '

In addition, in the embodiments of FIGS. 4-6 and
7-8, the diagonals could be removed only along a por-
tion of the slab to form a rectangular channel which
ends within the slab when a duct is to extend only to a
corresponding point of the slab and is then to pass
through one of the grid frameworks.

It will be understood that the above description of
the present invention is susceptible to various modifica-
tions, changes and adaptations, and the same are in-
tended to be comprehended within the meaning and
range of equivalents of the appended claims.

I claim: , v ) .

1. In a structural member comprising: first:and
second spaced grid frameworks each composed of two
mutually perpendicular sets- of parallel, elongated
framework elements with the elements of one set con-
nected to the elements of the other set at the points of
intersection of the two sets; and a plurality of elongated
diagonal elements each having one end-connected to a
point of intersection of one framework and its other
end connected to an adjacent point of intersection of
the other framework, each diagonal element being
inclined with respect to both sets of framework ele-
ments of each framework so that the points of intersec-
tion of one framework are offset, with respect to the
plane of each framework, from the points of intersec-
tion of the other framework in the directions of both
sets of framework elements and each set of framework
elements of one framework is oriented in the same
direction as a respective set of framework elements of
the other framework, there being two diagonal ele-
ments connected to each point of intersection of each
said framework, the improvement wherein the diagonal
elements connected to at least one said point of inter-
section comprise extensions extending from the ends of
said diagonal elements which are connected to that
point of intersection and projecting out of said struc-
tural member and perpendicular thereto for connecting
said elements to a body of material formed around said
extensions, wherein said member is made free of ele-
ments in a three-dimensional region to define a clear
channel extending at least partially through said
member and having a square cross section one dimen-
sion of which coincides with the area enclosed by two
adjacent framework elements of one set of said first
framework, said channel extending parallel to one set
of framework elements of each said framework, and
wherein said member further comprises two reinforc-
ing framework elements connected on said second
framework and disposed parallel to, and in line with,
said two adjacent framework elements of said first
framework to define therewith the corners of said
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channel, and reinforcing diagonal elements, each con-
nected between one of said reinforcing framework ele-
ments, at a point of intersection of that framework ele-
ment with a framework element of the other set of said
second framework and that one of said adjacent ele-
ments which is at the same side of said channel, at a
point of intersection of said first framework, each said

reinforcing diagonal element being parallel to a plan
defining o%le side of said channel agng being inclin%d' t(e)

said reinforcing framework elements, said reinforcing
elements have a greater load bearing capacity than the
other elements of said member.

2. In a structural member comprising: first and
second spaced grid frameworks each composed of two
mutually perpendicular sets of parallel, elongated
framework elements with the elements of one set con-
nected to the elements of the other set at the points of
intersection of the two sets; and a plurality of elongated
diagonal elements each having one end connected to a
point of intersection of one framework and its other
end connected to an adjacent point of intersection of
the other framework, each diagonal element being
inclined with respect to both sets of framework ele-
ments of éach framework so that the points of intersec-
tion of one framework are offset, with respect to the
plane of each framework, from the points of intersec-
tion of the other framework in the directions of both
sets of framework elements and each set of framework
elements of one framework is oriented in the same
direction as a respective set of framework elements of
the other framework, there being two diagonal ele-
ments connected to each point of intersection of each
said framework, the improvement wherein the diagonal
elements connected to at least one said point of inter-
section comprise extensions extending from the ends of
said diagonal elements which are connected to that
point of intersection and projecting out of said struc-
tural member and perpendicular thereto for connecting
said elements to a body of material formed around said
extensions, wherein said member is made free of ele-
ments in a three-dimensional region to define a clear
channel extending at least partially through sad
member and having a square cross section one dimen-
sion of which coincides with the area enclosed by two
adjacent framework elements of one set of said first
framework, and wherein said channel extends perpen-
dicular to said frameworks, and the two mutually per-
pendicular framework elements of said second
framework whose projections intersect in the region
defining said channel are each constituted by two par-
tial elements disposed wholly outside of said region,
said framework elements of said first framework and
said diagonal elements adjacent said region are con-
stituted by reinforced elements having a greater load
bearing capacity than the other elements of said
member. -
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