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1
CONCRETE FORMING STRUCTURE

FIELD OF THE INVENTION

This invention relates to a concrete forming struc-
ture. In particular, the invention relates to a concrete
forming structure for use in construction of buildings
which have poured concrete floors, and is of the sort of
concrete forming structure known as “flying forming.”

BACKGROUND OF THE INVENTION

Very often buildings which are being constructed,
particularly high-rise buildings, such as apartments and
office buildings, have poured. concrete floors. The
thickness of the concrete which is poured to form a
floor may be up to eight inches, depending on the span
of the floor between supporting walls or structures, and
sometimes higher. In any event, in most instances, con-
crete floors are poured in spans of up to eighteen feet,
which spans are between supporting walls or pillars
However, during the construction of a high-rise build-
ing, it is necessary to provide forming structures to sup-
port each of the concrete floors as it is poured and for
the next few days following when it is poured, so as to
permit the concrete to cure sufficiently in order to re-
move the forming from beneath it.

Thus, most often, a concrete floor in a high-rise
building is prepared by pouring the concrete on a form
which is supported on the floor beneath the one being
poured, and which provides a substantially flat or pla-
nar upper deck on which the concrete is poured. When
the concrete forming is subsequently removed after the
flooring has cured, each span of the floor is supported
by columns or shear walls, having spans-up to 18 feet
and sometimes greater, and having a depth which is the
front to back dimension of the building being con-
structed. Very often, therefore, concrete floors are
poured in bays between columns or supporting walls
which may have dimensions of up to 18 feet (or 20
feet) by up to 80 feet.

It is desirable to move the concrete forming structure
on which the concrete floor is poured as easily as possi-
ble; and this is most easily accomplished by moving the
concrete forming structure substantially as one integral
structure. Otherwise, it is necessary to provide a plural-
ity of forms including steel or wooden crib-like struc-
tures or scaffolding, individual plywood sheeting to
form the deck on which the concrete is poured, etc.
When the concrete forming structure can be moved in
substantially one operation as one integral structure,
labour costs can be considerably reduced — both in re-
spect of set-up time and knock-down time — as well as
in the use of labourers rather than semiskilled or skilled
tradesmen and journeymen. Thus, flying forming sys-
tems have been developed whereby a concrete forming
structure is built as a single, monolithic or integral
structure having trusses, beams and a deck set up as a
single entity. The flying form is so called because it can
be “flown” from one bay to another using tower or self-
climbing cranes of the type well known in the construc-
tion industry. A high-rise building may therefore be
constructed using a plurality of flying forming struc-
tures as concrete forming structures in the following
manner:

When the first floor at or sllghtly above ground level
has been poured on suitable concrete forming struc-
tures, a plurality of flying forms.are placed on it, one

5

15

20

25

30

35

40

50

65

2 .

or more for each bay as discussed hereafter, depending
on the type of flying form and depending on the materi-
als to be used. In any event, the second floor to be
poured — i.e., the first floor to be poured using the fly-
ing forms — together with the appropriate walls or col-
umns, are then poured using the flying forms as well as
appropriate wall or column forms, as required. In the
usual case, a second set of flying forms is then placed
on the concrete floor aftér sufficient time has passed
that the curing concrete will at least support the weight
of the concrete forming structure or flying form to be
placed on it, as well as the weight and impact of boots,
etc. of the workers. Suitable column or wall forms are
also placed, and the second poured concrete floor is
formed. At this tiine, the first poured concrete floor
may be sufficiently cured to permit removal from be-
neath it of the first set of concrete forming structures
— the flying forms — on which that floor has been
poured. Otherwise, a third set of flying forms is placed
on the second poured floor using suitable tower or self-
climbing cranes — together with the appropriate col-
umn or wall forms — and a third concrete floor is
thereby poured. Usually, by this time, the first floor
which was poured has sufficiently cured to permit re-
moval of the first set of flying forms, if they have not
already been removed for constructxon of the thlrd
floor.

In order to remove the flying forms, they are first
lowered from the underside of the concrete floor which
was poured on-them, and then they are pushed out-
wardly from the building and secured to suitable cables
extending downwardly from the outwardly extending
arm of a crane. Each form is then flown by lifting it up-
wardly with the crane and placing it on the last-to-be-
poured concrete floor, together with appropriate col-
umn or wall forms, for use as a concrete forming struc-
ture on which yet another concrete floor is to be
poured. Therefore, in the usual case, a flying form is
used as a concrete forming structure in a bay which
may be many storeys high, by “leapfrogging” the flying
form past one or two other flying forms and placing it
on the then uppermost poured concrete floor in order
that yet another floor can be poured on it, and so on.
Thus, as few as two — and usually three — flying forms
per bay may be requnred for the construction of a mul-
ti-storeyed high-rise building.

It has been found, however, when flying forms are
heavy, and tower or self-climbing cranes are restricted
as to the weight that they can handle — particularly
when the lifting point is considerably far out on the hor-
izontal lifting arm of the crane , that this can be over-
come by the use of flying forms as concrete forming
structures when the flying forms comprise truss and
beam members which are formed of aluminum. In any
event, however, this invention prov1des a flying form as
a concrete forming- structire wherein the deck on
which the concrete is poured is easily and readily se-
cured to the upper edges of a plurahty of beams which
are set transversely across a pair of truss members. This
latter advantage is gained by providing a beam struc-
ture having an upper section in the form of an inverted
top hat which is open at its upper end and which is
adapted to graspingly secure wooden joist members
which may be driven downwardly into the top hat open
section and to which the panels comprising the upper
deck may be fastened using drivable fastening means, -
such as nails or screws.
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BRIEF SUMMARY OF THE INVENTION

It is a purpose of this invention to provide a concrete
forming structure comprising beams and trusses and a
substantially planar deck on which concrete may be
poured and which may be moved substantially as an in-
tegral structure; wherein beam structures are provided
by which the upper deck can be readily and easily se-
cured to the beams.

A further object of this invention is to provide a con-
crete forming structure which is useful as a “flying
form” for use in the construction of high-rise buildings,
and to teach a method of construction using such con-
crete forming structures. _

A still further object of this invention is to provide
a concrete forming structure which may be formed of
aluminum and whose size may be greatly increased
over similar structures formed of steel or wood.

Yet another object of this invention is to provide a
concrete forming structure in which means to support
the structure and to adjust it for desired levels and
heights are provided.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other purposes, objects and features of
this invention are discussed in greater detail hereafter
in association with the accompanying drawings, in
which FIG. 1 is a perspective view showing a portion of
a concrete forming structure according to this inven-
tion, in use as a flying form. FIG. 2 is a side view of a
portion of a truss of a concrete forming structure ac-
cording to this invention. FIG. 3 is a perspective view
to a much larger scale showing details of the truss and
beam assembly of a concrete forming structure accord-
ing to this invention. FIG. 4 is a sectional view along the
line 4—4 in FIG. 3. FIG. 5 is a sectional view along the
line 5—5 in FIG. 4. FIG. 6 is a sectional view of the
upper portion of a structure similar to that shown in
FIG. 5. FIG. 7 is a view showing an arrangement of a
supporting structure at the lower end of the truss col-
umn shown in FIG. 4, with the supporting structure
shown in a position swung away from beneath the truss
column in ghosted lines. FIG. 8 is a partial side view of
the structure of FIG. 7, and FIG. 9 is a perspective view
showing a portion of a lower beam member of a truss
havmg a'beam roller installed thereon.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A flying form which is useful as a concrete forming
structure, as discussed above, is shown in FIG. 1 and
is indicated generaﬂy at 10. The concrete forming
structure comprises a plurality of trusses indicated gen-
erally at 12, a plurality of beams indicated generally at
14, and an upper deck indicated generally at 16. Each
truss has upper and lower beam members 18 and 20,
vertical columns 22, chords 24 and cross-tierods 26.
The flying form has pickup points indicated at 28 in
openings or ports 30, and is adapted to be picked up by
a saddle comprising cables 32 suspended from hook 34.
Each end of the truss may have a chord 24 as shown at
the right end of the structure 10 in FIG. 1, or a column
22 as shown at the left end of the same structure, de-
pending on its length and other design considerations.
I any event, it will be seen that the flying form 10 is
an integral structure comprising in this case, two sub-
stantially parallel trusses 12 having beams 14 placed
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4
transversely across the upper ends of the trusses on
upper beam members 18 thereof, and with an upper
deck 16 secured to the upper edges of the beams 14.

FIG. 2 is a partial view showing the side of a truss
portion of a concrete forming structure according to
this invention, wherein the lower end of the truss 12 is
supported by screwjacks 36 placed beneath the lower
beam member 20 of the truss 12. In this case, the
screwjacks 36 are shown placed substantially beneath
the lower ends of the vertical truss columns 22 and
below the attachment points of the columns 22 and
chords 24 to the lower beam member 20 in order to
take up the vertical loading. Screwjacks such as 36 are
used beneath the trusses 12 of a flying form 16 in order
to adjust the height of the upper deck 16 above the
floor — such as that indicated at 38 in FIG. 2 — on
which the flying form 10 is located; thereby accommo-
dating adjustment of the height of the lower side of a
poured concrete floor above the upper side of the next
lower poured concrete floor.

It will be noted in FIG. 1 that the outer ends of the
beams 14 extend beyond the upper beam members 18
of trusses 12. The sideways span of the concrete form-
ing structure — and thus, of the concrete floor which
may be poured on that structure — may thus be deter-
mined by the allowable limit to which the beams 14
may be permitted to extend or cantilever beyond the
beam members 18, considering the concrete and other
static loads which the structure is designed to with-
stand. Turning to FIG. 3, the construction of a concrete
forming structure according to this invention is illus-
trated in greater detail — as well as in FIGS. 4 to 8 —
and the following discussion is intended as exemplary
of concrete forming structures according to this inven-
tion, particularly ones employing upper beam members
in accordance with the present invention.

For ease of assembly at the construction site, espe-
cially when the concrete forming structure is fabricated
from aluminum as discussed hereafter, the entire con-
tents forming structure may be bolted together using
the well-known techniques. Thus, each of the truss col-
umns 22 or chord members 24 may be bolted to the
upper or lower beam members 18 or 20 using bolts 40.
A seam is indicated at 42 in FIG. 3 in the lower beam
member 20 of the truss, and a plate 44 is shown be-
neath.the underside of the structural members which
comprise the lower beam member 20. Alternative em-

- bodiments and arrangements are discussed hereafter.

The beam 14, which comprises onée of the plurality of
beams placed transversely across the upper ends of a
pair of substantially parallel trusses 12, may be secured
to the upper beam member 18 of the truss by bolting
it thereto. Such arrangements may include bolts passed
through the lower flange of the beam 14 and the upper
flange of the beam 18, or they may include brackets 44
secured by bolts 46 within channels 48 formed in the
beam 14. The upper deck 16.is shown secured to a
wooden joist member 50 placed in an upper, open and
inverted top hat section 52 of the beam 14, by nail 54.
This arrangement is discussed in greater detail hereaf-
ter.

‘In FIG. 4 are further details of the bolting arrange-
ments whereby the truss.12 is formed; including the
truss column 22, the upper beam member 18, the lower
Z-shaped beam member 20, bolts 40 with suitable nuts
and locking arrangements as are well known in the art,
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brackets 44 and bolts 46 securing beam 14 to upper
beam member 18, etc. It will be noted that the brackets
44 are adapted to secure the beam 14 to the beam
member 18 by a substantially hook-like formation 56
at the end of the bracket 44.

Referring to the lower portion of the beam member
14 illustrated in FIG. 5, it will be seen that tightening
of the nut 58 on bolt 46 against washer 60 and thus
against the bracket 44 thereby brings the bracket 44
into intimate engagement with the lower side of the
lower flange 62 of the beam 14. Movement of the beam
14 in any direction is thereby substantially preciuded.

It should be noted that the beam 14 is a modified I-
beam; and indeed, as noted above, the lower portion of
the beam 14 may be substantially that of a wide flange
I-Beam. Suitable bolting arrangements can be made to
secure the lower flange of the I-beam to the upper
flange of the modified T-beam section of upper beam
member 18 of truss 12.

More importantly, the upper ﬁortion of the beam 14 .

has an upper section in the form of an inverted top hat
which is open at its upper end. This is indicated gener-
ally at 52, and a wooden joist member 50 is shown
placed in the open top hat section 52 in the upper por-
tion of the beam 14. A suitable panel such as a sheet
of plywood is used to form the upper deck 16, and may
be secured to the wooden joist 50 by drivable means
such as a nail or screw 54.

The inverted top hat section in the upper portion of
the beam 14 may have a plurality of ridges 64 formed
in each side thereof. The ridges are shaped so as to grip
the side of the wooden joist member 50; and may have
a downwardly directed saw tooth configuration, or they.
may simply be ridges which extend inwardly into the
wooden joist member 50 thereby slightly compressing
the material thereof in the vicinity of the ridges. Typi-
cally, the inverted top hat open section 52 at the upper
end of a beam 14 is dimensioned so as to take a wooden
joist member of construction grade lumber, nominally
2 inches by 2 inches in cross section. The wooden joist
member 50 may be forced into the open top hat section
by hammering the wood downwardly into the section,
and when it is installed, upward motion thereof is es-
sentially precluded by the interference of the ridges 64
with the sides of the wooden joist member 50. As
noted, the panels of the upper decking 16 may be se-
cured to the joist member S0 by a drivable means such
as a nail or screw indicated at 54.

FIG. 6 shows an alternative arrangement for an open
inverted top hat section in the upper portion of a beam.
In this case, stops 66 are formed to extend into the top
hat section to preclude downward movement of the
wooden joist member 50 past the stops 66. This cross
section is used where it is otherwise desired to have a
different web arrangement in the extruded section
forming the beam 14, with a different cross sectional
area, etc. Otherwise, the operation and action of the
beam is the same as discussed above.

It should be noted that the transverse beam members

14 — which are essentially I-beams having an open, in-
verted top hat section in their upper portion — have in-
creased resistance to deflection when a wooden joist
member is graspingly and snugly secured in the top hat
section as discussed above, when compared with a stan-
dard I-beam configuration having identical cross sec-
tional area of metal. Indeed, the deflection resistance
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of an extruded aluminum I-beam section similar to that
shown in FIG. § and indicated in FIG. 6, with a wooden
joist member snugly secured in the top hat section, is
better than that of a standard I-beam made of steel and
having equal weight per linear foot.

As indicated above, screw jack means 36 may be in-
stalled t&support the lower ends of the trusses 12; and
one such screw jack arrangement is shown, particularly
in FIGS. 7 and 8, and also partially in FIG. 4. It is noted
that the lower beam member 20. of the truss has sub-
stantially Z-shaped configuration, and a further meni-
ber having a modified T-configuration, shown at 68, is
bolted to the lower beam member. The upper end or
top 70 of the screw jack is hingedly seciited to thie
member 68 at hinge 72 — which conveniently com-
prises a hinge pin and hinge flanges as shown in FIGS.
4,7 and 8. A post 74 having a screw thread at each end
is received in the top 70 and a base 76 which are
threaded, at least in part, so that the post 74 may be
turned thereby causing advance or withdrawal from
each of the top 70 and base 76. Conveniently, the post
74 may be turned by inserting a suitable rod through a
hole placed near the center of the post, at 78. A catch
80 — which may be spring urged — may be provided
s0 as to secure the screw jack 36 when it is swung away
from a position beneath the lower beam member 20.
This is indicated in ghost lines in FIG. 7, which is a typi-
cal portion, other clasp means may be on column 22.

FIG. 9 illustrates the installation of a beam roller in-
dicated generally at 82 on a lower beam member 20 of
a truss. The beam roller comprises a body 84 in which
a wheel or set of wheels 86 is rotatably journalled; and
has a handle 88 on the one side thereof. On the oppo-
site side of the body, adapted to fit over the lower out-
wardly extending flange of the Z-shaped beam member
20, is a bracket 90 which is secured to the beam roller
by such means as wing nut 92 threadably engaged with
bolt 94. It can be seen that the beam roller 82 is thereby
adapted for portability — to be carried by the handle
88 — and to be easily and quickly installed and re-
moved from the lower beam member 20 of a truss. The
operation of the beam roller 82, and the supporting
screw jacks 36 with the concrete formmg structure 10
is as follows.

It has been noted above that the use of a flying form
as a concrete forming structure requires the movement
of the flying form as a single, integral structure itself.
While several forms may be placed end to end in a long
bay, nevertheless handling of individual scaffolding and
planking, etc., is precluded and the set-up time is con-
siderably reduced. However, in order for a flying form

" to be removed from beneath a cured concrete floor
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panel which had been poured on the upper deck of the
flying form, means must be provided to reduce its
height. Such means may conveniently be screw jacks
such as those indicated at 36 and discussed with refer-
ence particularly to FIGS. 7 and 8. Having lowered the
flying form away from the concrete panel formed
aboveit, it is then necessary to push the form outwards
away from the building and to “fly” it upwards to its
next working position. Therefore, means must be pro-
vided to permit the form to be rolled; and such means
are accomplished by such as the beam roller 82 dis-
cussed above with respect to FIG. 9. In any event, it will
be seen that roller means are required only to move the .
form, i.e., to roll it out from the bay in which it was last
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used, and possibly to assist in positioning it at its next-
to-be-used position. Therefore, considerably fewer
beam rollers 82 are required than concrete forming
structures 10, since they are in use only a short period
of time for each concrete forming structure. Since
some considerable time may be required to completely
pour a concrete floor in a large high-rise building, it will
thus be seen that beam rollers, and indeed, crews, can
constantly be kept occupied moving flying forms — at
the same rate as bays of concrete floor are poured on
newly. installed flying forms. The flying form can be
lifted as indicated in FIG. 1, and may be suspended
from a tower or self-climbing crane during the lifting
operation. .

When a flying form is constructed according to the
examples and embodiments discussed above and shown
in the Figures, and the truss and beam members are
formed of extruded aluminum sections, very strong and
light-weight flying forms are possible. For example, fly-
ing forms having deck areas up to 1,600 square feet (20
feet by 80 feet) and weighing about 5 pounds per
square foot can be built, and such flying forms can be
moved by tower or self-climbing c¢ranes of known de-
sign. A similar flying form made of steel would weigh
twice as much per square foot; and because of the
weight limitations placed on tower or self-climbing
cranes, steel flying forms can be made which are not
any longer than 40 feet. Thus, twice as much handling
may be required when the concrete forming structures
(flying forms) are made of steel than when they are
made of aluminum. If the flying formis made of wood,
wooden joists 2 inches by 12 inches must be placed at
12 inch centers, and a weight factor per square foot of
wooden flying forms relative to aluminum flying form
of 2.5 ( 2.0 with steel) thereby effectively precludes the
use of wood as a structural material in the production
of flying forms.

It will be appreciated that construction costs can be
considerably reduced by using flying forms in accor-
dance with this invention. Particularly, the reduction in
the number of skilled and semi-skilled workmen can be
effected, as well as a reduction in capital outlay or
rental costs for concrete forming equipment. Further,
there is considerably less wastage of materials, it being
. necessary only to replace the decking and wooden joist
members, and even then only occasionally, the scrap
~ value of aluminum relative to its new price is considera-
bly higher than the scrap value of steel relative to its
new price; and lighter and larger structures which re-
quire less handling can be prepared from aluminum as
compared with steel. Because of the bolted assembly of
the flying form, the concrete forming structure may be
shipped to the construction site in knocked-down con-
dition for assembly “‘on the job.”

The use of a beam having an open, inverted top hat
section at its upper end which is adapted. to graspingly
secure and snugly engage a wooden joist member
which may be forced thereinto, enhances the deflection
resistance of the beam, thereby permitting wide canti-
lever extensions of the beam beyond the trusses across
which a number of transverse beams are secured. Fur-
ther, by using the wooden joist member, the panels
which comprise the deck of the concrete forming struc-
ture may be easily secured to the structure merely by
nailing the same using nails driven into the wooden joist
members. Thus, the decking may be easily repaired or
replaced, without regard to expensive or complicated
fastening arrangements for the wooden panels to alumi-
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num or steel supporting structures. The screw jacks
which are discussed above may be replaced with con-
ventional screw jacks or other means such as hydraulic
jacks, so long as means are provided whereby the
height of the concrete forming structure can be re-
duced after a concrete floor panel poured on its upper
deck has cured, so as to permit removal of the concrete
forming structure from beneath the cured floor panel
and emplacement of the concrete forming structure as
a flying form in another position to be used again.
The above description and the accompanying draw-
ings relate to specific embodiments of flying form
structures; and it is obvious that other changes and
amendments with respect to the structure, its nature of
assembly and the materials used can be made without
departing from the spirit or scope of the appended
claims. For example, nails or other suitable fastening
means may be driven through suitable openings in the
sides of the top hat section of the beams 14, especially
to preclude lateral motion of the joist member 50, as
well as to further preclude upward movement of the
joist member 50 — such as when the decking 16 is
being replaced, which may require ripping the old
decking panels away from the joist member 50. Also,
suitable pickups or lifting brackets may be provided
other than as indicated generally at pickup points 28 in
openings 30. .

Use of a truss having upper and lower beams as well
as truss columns and cords permits easy adjustment of
the length of any truss and therefore of any concrete

' forming structure by metely.adding or removing addi-

tional cords, columns and beam members.

The embodiments of the invention where an exclu-
sive property or privilege is claimed are defined as fol-
lows: :

1. For use in construction of buildings having poured
concrete floors, a concrete forming structure compris-
ing:

truss and beam members arranged to form upwardly

extending, substantially paraliel trusses having
beams placed transversely across their upper ends,
and a substantially planar upper deck placed across
the upper edges of said beams and secured thereto;

each of said transverse beams having an upper sec-
" tion in the form of an inverted top hat open at its
upper end, and adapted to graspingly secure a-
wooden joist member having a crosswise dimension
substantially equal to the average crosswise dimen-
sion of said open, upper section when such a
wooden joist member is placed therein; said upper
deck comprising a plurality of panels secured to
said joist members by drivable fastening means
driven through said panels and into said joist mem-
bers; said upper and lower. ends of each of said
truss members comprising a beam member extend-
ing along the length of each said truss at the upper
and lower extremities of each, respectively; and
support means to support the lower ends of said
trusses comprising a plurality of screw jack means
placed benath said lower beam member of each of
said trusses; each said screw jack means being
hingedly secured to a respective one of said lower
"beam members, and being adapted to be swung
away from beneath said lower beam member.
2. The concrete forming structure of claim 1 wherein
each said screw jack means comprises a post having a
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screw thread at each end; said post being received in a
base and a top; and means to turn said threaded post
to cause its advance or withdrawal from each of said
base and said top; said top being hingedly secured to
said lower beam member; and means to secure said
screw jack when swung away from beneath said lower
beam member.

3. The concrete forming structure of claim 1 wherein
each truss and beam member is formed of aluminum.

4. For use in construction of buildings having poured
concrete floors, a concrete forming structure compris-
ing:

upwardly extending, substantially parallel trusses
having upper and lower beam members extending
along the length of each said truss at the upper and
lower extremities of each, respectively;

a plurality of transverse beams placed transversely
across said trusses and adapted to be secured
thereto; and a substantially planar upper deck
placed across the upper edges of said transverse
beams and secured thereto;

each of said transverse beams having an upper sec-
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tion in the form of an inverted top hat open at its
upper end, and adapted to graspingly secure a
wooden joist member having a crosswise dimension
substantially equal to the average crosswise dimen-
sion of said open, upper section when such a
wooden joist member is placed therein; said upper
deck comprising a plurality of panels secured to
said joist members by drivable fastening means
driven through said panels and into said joist mem-
bers;

and support means to support the lower ends of said
trusses; v

wherein each said wooden joist member is snugly se-
cured in a respective inverted top hat section of
one of said transverse beams so as to increase the
deflection resistance of said transverse beam; and
wherein said snugly secured joist member is held in
said inverted top hat section by a plurality of ridges
formed in each side thereof and shaped to grip the
sides of the wooden joist member so as to preclude -
upward movement of the wooden joist member out

of said inverted top hat section.

* * * * *
I



