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@ Pre-cast building unit, bﬁilding and method utilizing same, and casting form therefor.

An elongated pre-cast integral building panel comprising

a planar wall-forming section, a foot section integra! with said
planar section and located at one end thereof, whereby said
foot section has a relatively wide base and a tapered body
terminating adjacent said one end of said planar section.
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PRE-CAST BUILDING UNIT, BUILDING AND METHOD UTILIZING
SAME, AND CASTING FORM THEREFOR

This invention relates to construction systeﬁs,and;me-
thods, and more particularly to a building construction
utilizing pj:e-cast panels, each of which is an integral
unit providing both the foundation foot portion and a

complete vertical segment of the wall of the building,

-and to casting forms for making such panels.

It is an object of the invention to provide a pre-cast
building unit, a building structure and method, and a
casting form, all of which make it possible to erect
buiiding walls substantially without pouring any con-
crete at the building site..

The ultimate aim of the invention is to make it . possible
to erect a building with cast concrete walls without the
labor and time normally required for building concrete
forms and reinforcement structures at the building site
as well as reducing the waste of time and labor invol-
ved in pouring the concrete into the forms, allowing it

to cure, and removing the forms.

It also is an object of the invention to eliminate the

cost of transporting to the building site special eguip-
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ment such as concrete mixers and framing materials.
Additionally, it is intended to avoid the waste of
materlals which sometlmes occcurs when concrete forms

are discarded- after use at a bulldlng 51te,

It is another object of the invention to improve the
consistency of the quality of builéingS'builf'of‘cast
materials by building the panels at a manufacturlng
site at which the effects of weather varlatlons on
the curing of therconcrete and personnelrchanges can
be minimized. B | ’ - 7 o

It is yet another object to reduce costs attributable

to the ordering of either excessive or insufficient:

qﬁahtities of concrete or other materials usually used

‘at the building,site.':

In accordance with the,present invention, the fore-
going objects are met by the provision of;a'prefcast

construction unit or panel which includes both a foot

- portion and a wall portion. The foot porfion'is sub~

stantially wider than the wall portion so that the
foot portion will prOVlde a broaa, stable, heavy base

to support the wall sect 1on in a vertical pOSltlon.

The width of the foot p0rtien'¢hanges gxeéually'with
its height, thus g**lng it a slopi ng face. This forns'
an extremely streng =tructure, able to be transperted
to the bulldlng site w1th llttle danger of damage,'

while being relatlvely 51mple and easy to manufacture.

" The sloping foot portion ends near the lower end of

the panel (below”the'earth level when installed), thus
minimizing the cost of materials used, and ensuring
that the wall will be straight. . ' '
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'Means are provided on each panel for attaching it at
the side to another such panel so as to form a wall.
Preferanly, the attachment means has a substantial
vertiéal extent so that the panels can be secured to-
gether without expensive leveling procedures, despite
irregularities in the elevation of the ground surface
upon which the panels stand.

Means are provided for attaching floor and roof sup-
ports to the panels. These means also are adapted to
avoid the lahor and time regquired for leveling the pa-
nels, by permitting attachment at a variety of verti-
cal positions without changing the levels of the sur-

faces supporting the floor and roof.

The form used for casting the panels is highly adapta-
ble. It has movable barriers for easily varying the
dimensions of the cast panels, thus saving the cost

of making many different forms for use in making pa-
nels having different dimensions. One type of form can
be used either to form two separate panels in one pou-
ring, or can be used to'make one very tall panel. Thus,
the adaptable form and the method of manufacture have

unobvious versatility and greatly reduce the time and

- cost of manufacture.

The foregoing cobjects, features and advantages of the
invention will be set forth in or apparent from the
following description and drawings.

In the drawings:

Fig. 1 is a perspective view of the pre-cast construc-
tion unit or panel of-the present invention;

Fig. 2 is a side elevation view of the panel of Fig. 1;
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- Fig. 3 is a partlallj schematlc elevetron VLew QhOI‘ ng

a plurality of the panels of Flgures 4 and. 2

connected together to form a bu’ldlng, and t
Fzg. 4 is a perspectlve Vlew of a castlng form con- 7

structed in accordance w1th the oresent 1nven—,

~tion.

Fig. 1 shows a preferredfembodiment'of:the“panel'io of = -
this invention.. The panei'To haS'two stems'i; a flange
%, and a foot sectlon 2. The panel 10 is cast of con-

crete in one piece; that is, 1t is monollthlc.7

Preferably, the paneiris reinforced;with"steel mesh 7,

“and with steel- reinforcing bars. of5pre4stressedrcebie'
‘at locations lndlcated by the dashed 11nes 3. The pa—

nel 1o 15 shown restlng upon therearth at 4., .

In Fig.'2,'a5'well'as in Fig. . 1, 1t is shown that the,

foot section 2 has a sloplng face The w1dth 13 of the;

foot section 2 is con51derably;greater thanrthe thick~

ness 20 of the flange 9 and the thickness 8 of ‘the - -

'stems 1. The'height'of the'fOOt?seEtionré}is'such thatl;

the foot sectlon ends 1n the 1ower portron of the pa~"
nel The height 6 the width 13 and the angle of the

sloplng face of the foot section all are varlable, as

. is the W1dth 5 (Flg.r1) and the helght 11 of the wholejie
panel to. It may be seen that varlatlon in the helght

6 of the fOOt section dlctates the varlable width 13 of
the footer,,dependlng upon the angle of slope of the ;'f
face of the foot sectlon.:;; ' '

1The:thickness 8 of the stemsfiéand<the thickness ‘20 of

the flange 9 are varieble; and determine the thickness
of the panel 10. The depth of penetratlon of the panel

- into ‘the earth 4 is represented by ‘the dlmen51on 12,
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and also is variable.

Steel weld—piates 16 are cast-in-place at the side-ed—
ges of the flange 9. The plates 16 allow the panels 1o
to be joined together welding. The weld plates 16 may
be formed by bending the ends of the reinforciﬁg baré
which span the width of the panel. Thus, when the weld
plates 16 are welded together, this welds the ends bf
the bars together and creates a continuous reihforce—
ment band around the building perimeter (except whéré
interrupted with voids forming doors, windows,etc;);
Thus, a plurality of adjacent panels which are welded
together form completed walls, including a footer, a
foundation and the wall surfaces.

Steel bolts or studs 14 are cast in place and exteﬁd
into the stems 1. The bolts 14 preferably are tied or

- otherwise secured to the steel mesh 7 and steel rod

or steel cable reinforcements 3 before the concrete

is poured during casting.

Bearing-support ledges 15, which may be made of wood,
steel or other suitable material, are secured to the
panels io by means of the bolts or studs 14. Thé bea-
ring—support ledges 15'support the floor Jjoists 17 of
the building, and the whalér 18, at the top. The wha-
ler 18 supports the roof structure 22 (see Fig. 3).

The first step in the method of erecting a building
is to determine the engineering and construction spe-
cifications. These specifications include the desired
number of floors, live- and dead-load requirements,

and soil loading and soil characteristics. Then,  the

panels 1o are ordered and cast. The dimensions of the

panels are determined to conform to the specifications,
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and include: the width (and.number) of the stems 1;
the width 5 of the panel unit 1o; the height 6 {and
dependent dimensions) ef'therfooter Section 2; and
width 13 of the foot; the depth 8 of the steme, the
thickness 20 of the flange 9; the resultant total
thicknessror depth of the panel -1o; the height 11

of the panel 1o0; the number and location, vertlcally,
of the steel bolts or studs 14; and the depth 12 to
which the panel is to be set in the Jround,_whlch d1— 
mension bears upon determlnatlon of the total length
11. The steel weld plates 16, are cast at sultable

locations according to the dimensions of the panel to.

The panels arercast from a mold, and the completed,

cured panels are deliveredito the construction site

when the earth has been ptepared to'receiVe them.

The constructlon crew assembles the panels, joins them*f
by. weldlng together the weld plates 16, seallng the :
seams between panels as required. Joined panels may -

be sealed to prevent moisture transfer‘by use of any
suitable waterproofing agent end/orr“Visqueen“ror '
other suitable plastic sheeting material. Anyfeuitable
caulking material may be useditd1sealitﬁeVéanels'above
ground. Then the whaler 18 is attached, aﬁdithe joist-
supporting support ledges 15 are attached to the steel
bolts or studs 14. A completed panel 1o, when installed,
may 1mmed1ately recelve flooxr jolsts and rooflng con-

struction, with no delay 1n constructlon.

Voids may be cast into the panel as required for door
and window openings, and for construetlon requlrements’
such as plumbing anrd electrlcal entrances,”VQlds may -
be cast in the base of the footer seetion,rto—alioW"

for any necessary relief to accommodate soil expansion.
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Panels may be cast withoﬁt stems, where flat panels are
desired; the variable-thickness flange may berincrea-
sed in thickness in its casfing‘to provide reqguisite
;oéd bearing capacity.

Reinforcing may be deleted; or carbon, glass, plastic,
wood, paper or other reinforcement materials and me-
thods may be employed, if desired.

Fig. 3 is an illustration of a plurality of panels 1o

_ cqnngétéd integrally to provide an enclosed building

structure‘having a floor 17 and a roof 22. As illustra-

_ted, each of the panels 10 is placed on the previously

'.preparearfoundation.-The drawing shows, in magnified

form, the effect of having an imperfectly level foun—'
dation. The panels 1o are shown with their bottoms at
distinctly different levels. Therefore, the top of

each panel 1o is displaced vertically from the top of
adjacent panels.

The panels 1o are Jjoined together by welding the weld
plates 16 together. The weld plates 16 have a substan-
tial vertical dimension so that they have sufficient
o§erlap to accommodate differentials in the vertical

poéitions of the panels 1o.

The beéring"support members 15 preferably are rela-
tively wide wooden beams; e. g. boards two inches

thick by six or eight inches wide. The bearing mem-

bers 15 are positioned so that their upper surfaces

are level at the height required for the floor or
roof, and then holes are drilled in the members 15
to accommodate the bolts 14. Note that the bolts 14

7 for each of the two members 15 illustrated in Fig. 3

are shown at different heights, corresponding to the



1o

15

207’

25

30

35

 oviears

rdlfferentlal that exrsts 1n the foundatlon eleVatlon

of each panel. In thls manner, panels 10 are 1ntegral—i
ly joined by plural means, comprlslng both the weld
prates 16 and the bolted members 15 -

As 1llustratea, the floor 17 is p051tloned on top of

-the lower member 15, and may be secured thereto by any

conventlonal means desired. On top of the upper member
15 is posrtloned the wnaler 18, ~on top of whlch are
p051tloned rafters 20, with the roof 22 secured to the ,
rafters 20. It is noted that} subject to any lrmltatlon .
on the overall length of the panels 1o that ‘might ex1st
for -a particular bulldlng,rrhere may,be:alplnrallty ‘of ;'
additional floors ‘ LR T

Fig. 4 shows a preferred castlngtfdfm;éﬁ}for use in
casting the panels 1o. ' s : R

The form 3o 1ncludes 51de walls 32, end walls 33 and

a bottom wall 34 and a supportlng structure 36

~The 51de walls 32 and end walls 33 are. vertlcal ana

the bottom wall 34 is horlzontal in the central areas, ,
but has two sectlons 38 which slope downwardlv so as yf

to form the- sloplng foot portlons 2 of the panels 1o

r'when the form 3o lS fllled w1th concrete.

The bottom wall 34 has longltudlnal recesses or slots

40 whlch are used to form the stems 1 of the panelsr,f,'
10. ' ' ' '

In accordance w1th one aspect of the present 1nvent10n,

the form 30 is easrly adaptable to make panels 1o of

varying - dlmen31ons, and also can- be used.to make two

‘panels: slmultaneously with only ‘one pourlng of con—‘ ,;»~
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crete. For these purposes there are provided two mo-
vable end bulkheads 42 and 44, and one or more movable
central bulkheads 46 and 48. All of the bulkheads ex-
tend up to or above the top of the side walls 32 and
end walls 33 and span the full width 50 of the form 3o.

The bulkheads 42 and 44 can be moved longitudinally in
order to increase or decrease the height 6 (see Fig.
2) of the foot section 2 of the panel 1o. Simulta-
neously, such movement will increase or decrease the
width 13 of the foot section 2, because of the slope
in the section 38 of the form. Blocks or wedges of
various materials can be inserted between the bulk-
heads 42 and 44 and the end walls 33 to hold those

bulkheads in a given position.

Therbulkheads 46 and 48 can be moved to vary the
height 11 of the panels 1o. Each bulkhead 46 or 48
has a pair of extensions 47 orr49rwhich fit into the
recesses 40. The bulkheads élides along the surface
of the bottom wall 34,7and'is clampedrin a desired

location by conventional clamping means (not shown).

In order to increaserthe thickness of the flaﬁge g,
rails can be attached to the top of the side walls

32 and end walls 33 to raise the height of those

walls.

With the bulkheads in the positions shown in Fig. 4,
two panels 1o can be made simﬁltaneously. Concrete is

poured into the areas between bulkheads 48 and 44,

and also between bulkheads 42 and 46.

"If, on the other hand, ﬁhe desired height of the pa-

nel is too great to permit two panels to be made, one -
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of the bulkheade'46 or 48 can be'rembveh} Then, the
extra height is provided by the additionaliarea in
the center of the form that is Ieft by the removal
of the bulkhead.

The form 30 preferably is made of steel sheete}-The'
support strueture preferably;is—made'of weldedrsteel
reinforcing bars, angles or the like. However, the ma-
terials of which the form and its support'arermade can
be wood,'metai, fiberglass, etc.

The lengths 52, 54 and 56,of7the cenrer and two end
sections are variable, as are the width So,ftotal’
length 58, and height 60 of the form 30.

However, an angle of around 45° for the foot sectlon 2
is preferred. Therefore the sloplng form,walls 38 pre-~
ferably arerat an angle of 45°. '

The maximum height presently contemplated'fdr each
panel 1o is appreximately thirty—foﬁr,feet;fln'order.
to achieve that dimension, the sum of the diStances

52 and either 54 or 56 should be slightlyréreater,than
thirty-four feet. ; ' 7

In a form which haS'been built and used éuécessfully;
the recesses 4o had a width Qf:fdur inChee,andra;deptﬁ'
of six inches. The width 50 of the form 30 was eight
feet, the centers of the recesses 40 were each two
feet from the nearest side wall 32, and ‘the recesses.
40 were four feet apart. of coursep,alle'ﬂmﬁe dimen-

sions can be changed as desired.

In using the form 30, the englneerlng and constructlon

specifications for the panel are detexmlned -as descrl—
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bed above. If the stems 1 are not desired, then the re-

cesses 40 can be filled with wood or other materials.

- Next, the centra; bulkheads are either inserted or

removed depending on whether one or two panels are to
be case, and then all of the bulkheads are located so

as to produce a panel 1¢ having the desired dimensions.

Next, the steel reinforcing members, bolts 14 and wel-
ding plates 16 are located in the form 3o0. If needed,
additional form members may be added to form voids for
doors,. windows, and soil expansion chambers in the
foot section 2. Also, an eye bolt (not shown) can be
positioned in the form so as to provide a means for
lifting the'panel 10 out of the form when cured.

Then, the conbréfe is poured into the form, cured and

the panel or panels are lifted out.

From the forégoing, it can be seen that the invention
satisfies the objectives set forth above. The inven-
tion makes it possible to erect cast concrete walls
at a building site without having to pour concrete at
the building site. The structure of‘the~building pa-
nels is simple, strong, and relatively easy to make.
Moreover, the tops of therbuilding panels can be le-
veled in a simple procedure. The casting form and
method used to cast the panels is extremely versatile

and permits variations in the panel dimensions to be
made with relative ease.



jo.

15

20

ovisars

CLAIMS:

1. - An elongated pre—cast 1ntegral bulldlng panel

Vcomprlslng a plana wall formlng sectlon, a foot sectlon o

integral with said planar section and located at one
end thereof, charaterlzed ln that sald foot sectlon has_
a relatlvely w1de base and a tapered body termlnatlng -

adjacent said one end of sald planar sectlon.:'

2. 2 building panel .as in. Clain 1 charaoteriéed in
that said foot section has a substantlally trlangular

cross- sectlonal shape.r~

3. A bulldlng panel as in Clalm J oder Clalm 2

characterlzed by securlng means 1ntegral with said

'panel for. securlng ‘said panel to an adjacent panel-

4. A bulldlng panel as in any of’Clalms 1 through

3 characterlzed by support prOJectlons 1ntegral w1th;

'and extending outwardly from saldrplanar,sectlon for -

supporting a flOor'and/of arroof*ofia bnilding;,

5. A bulldlng panel as in Clalm 3 characterlzed

'dln that said securing means comprlses a metal member -
‘at one side. edge of said panel. ' '
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6. A building panel as in Claim 3 characterized in
that said securing means comprises a metai member in-
tegral with and extending transversely of said panel
with at'least one end béingrexposed at one side—édge

of said panel.

7. ‘A building panel as in Claim 6 characterized in
that said metal member is a reinforcing bar extending
completely across said panel with each end exposed at
one side of said panel.

8. . A building panelraé iﬁ any precéding claim
characterized by a plurality of reinforcing fibs'ih—
tegral with and extending 1ongitudihally of and éth
wardly from said planar section.

9. A building structﬁre comprising integrél, ver-
tically elongated pre-cast bﬁildingrbanéls buried at
one end in the earth and secured to one another in
side-by-side relationship to form a wall of said
building, characterized by a platform support member
extending transversely 6f said panels and secured to
each of said panels, said support member having a
vertical dimension greater than the difference in ele-
vation of the lowest and the highest ones of said
panels, integral fastening means on each panel at a
prédetermined location, said platform supportrmembér
being secured to said panels by said fastening means
at varying elevations, whereby said support member
defines a platform supporting surface whose level is
independent of the elevations of thé individual pa-
nels in said wall.

1o. A structure as in Claim 9 characterized in
that said tapered portion is buried in the earfh
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' 2
supportlng said bulldlng, and said panels are fastenea

together at their edges

11. 7: A structufe as in either of Claims 9'andf1o
characterized by a metal reinforcing member integral
with and extending across each panel, the end of each
member being fastened to the end of the'member ln an ,
adjacent panel so as to form a contlnuous re1nforc1ng ;;
member spannlng sald panels. -

12.7 A structure as in any of Claims 9 through 11
characterized byrtwo'ofrsaid platfcrm support members,
with a roof secured to one and a flogor secured to,tne
other. - - i i

13. A structure as in any of Claims 9 through 12
characterized in that said fOOt section has a relatl— -
vely wide base and a tapered body termlnatlng adjacent o

said one end of sala planar sectlon.

14. A method of constructing a bulldlng, comprising

'the steps of designing said bulldlng, selectlng a site
for said building, evaluating the soil conditions at

said site, determining the proper,sizerof the walls cf
the building based on therdesign'of the building and
the soil conditions at said site; precasting said walls
of concrete at a Casting'locatlon in mold means sized

in accordance with said determination;-and erecting

said walls to form said building, whereby no additio-
nal concrete need be poured at said site, said pre-

cast walls formlng foundatlon, footer and walls,of )

said building.

15. ' The method accordlno to Claim 14 wherein said-

walls each comprise a plurallty of panels, said panels
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being joined to one another during said erection step.

16.  The method according to Claim 15 wherein said
panels comprise cast-in means for being joined to

others of said panels.

17. A casting form for pre-cast building panels,
said form having side walls and a bottom wall, said
bottom wall being characterized by a substantially
horizontal section and a sloping section formed by

an inclined recess at one end.

18. A form as in Claim 17 characterized by movable
means in said sloping section for varying thé horizon-

tal extent of said sloping section.

19. A form as in either of Claims 17 and 18

characterized by a second sloping section oppCsite

" the first sloping section, and movable barrier means

in said horizontal section for separating said slo-

ping sections from one ancther.

20. A form as in Claim 19 characterized by two of
said movable barrier means in said horizontal section

to enable casting two panels simultaneously in the
same form.

21. A method of casting building panels having an
elongated foot portion and a planar wall portion,
characterized by using a casting form having a sub-
stantially horizontal section and a sloping section
formed by an inclined recess at one end, and movable
means in said sloping section for varying the horizon-
tal exﬁent of said sloping section, and moving said

movable means to adjust the width of said foot portion
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“

22; A method as-in. Clalm 21 characberlzed by u51nc

a form having, in aaaltlon, a second sloplng,léctlon

opp051te the- ;1rst sloplng section, and movab1e barrler

’means in sald horlzontal section for separatlnc salc

sloplng sectlons from one- another, and mov1ng salc

barrier means to adjust the helght of . Sald panels

'and/or to cast two panels 31multaneously
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