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A method and apparatus for casting in situ a multi-storey
building. The walls, columns and beams, and floor of each level are
cast in one operation by the use of moulds (10). After the concrete
has set a secondary lifting rig (12) lifts the primary lifting rig (11) to
the next level and the primary lifting rig (11) then lifts the moulds
(10) to the next level for the process to be repeated until the desired

number of floors of the building are poured.
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-HIGH RISE-S%S5EM

This invention relates to a method of casting a
multi-storey building, to apparatus for carrying out the
method and to buildings constructed by the method.

It is known to cast concrete structures using steel or
other moulds but hitherto the methods have been cumbersome
because of difficulties in gaining access for removing the
moulds after casting of the concrete has been completed.

The object of the present invention is to provide an
improved method of casting in situ a multi-storey building
which overcomes the difficulties inherent in prior art
methods and which permits the rapid construction of a
multi-storey building using the minimum of skilled labour.

According to the invention there is provided a method
of casting in situ a multi:storey building comprising the .
steps of:-

(L) providing a ground floor for the building,

(2) positioning a core or mould for each room or
space in the ground floor plan of the building; )

(3) positioning external shutters around the external
faces of the ground floor plan,

(4) pouring concrete into the spaces defined by the
cores and the shutters to provide internal and external
walls or columns and beams of the ground floor plan,

(5) raising the cores and shutters to the level of
the second floor after the concrete has cured sufficiently
to remain unsupported,

(6) erecting the mountable soffits at the top of each
room or space of the ground floor plan in spaced relation
to the bottom on the reépective cores, ' ;

(7) pouring concrete into the spaces defined by the
cores, shutters and soffits to provide the internal and
external walls or columns and beams and floors of the first
floor plan and the ceiling of the ground floor plan.

The invention further provides apparatus for casting
in situ a multi-storey building comprising:-

(a) a moulding core for each room or space of the
ground floor plan of the building which defines the walls

or columns and beams of the room or space,
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(b) a primary lifting rig for raising each mould to

L

the first floor once the ground floor is cast, and,

(c) a secondary lifting 2ig for raising the primary \
lifting rig to the next floor when the mould is established
in its new position.

In order that therinvention may be more readily
understood and put into practical effect reference will now
be made to the accompanying drawings in which:-

Fig. 1 is a front elevational schematic view of _
apparatus according to one embodiment of the invention for
casting a multi-storey building in situ,

Fig. 2 is a view similar to Fig. 1 showing the mould
fixed in position ready for pouring and the primary lifting
rig being moved into the next location by the secondary
lifting rig,

Fig. 3 is a partial side elevation view corresponding
to Fig. 1 showing the top portion of the lifring rigs{

Fig. 4 is a front elevational view of a stabilfsgr
member secured to the top of each cast wall, and,

Fig. 5 is a side elevational view of a rulti-storey
building cast in situ using the method of the invention.

The apparatus shown in Figs. 1 and 2 includes a core
or mould 10, a primary lifting rig 11 and a secondary
lifting rig 12. Each mould 10 defines the wzlls of its
room or space and appropriate openings for doors and
windows are provided by utilising steel block outs which
extend between adjacent moulds. At the bottom of each
mould 10 there is a screeder 13 for finishing-off the cast
floor. /

L]

The primary lifting.rig 11 has four corner legs li\
which are positioned on top of the previously cast walls or
beams so that the rig straddles the space or room. Each
lifting rig 11 has a truss assembly 15 connected to the
upper end of each leg 14. Support brackets 16 secured to
the legs 14 and to the truss assembly 15 carry chains 17
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which are secured to brackets 18 at the top of the mould
10. Each chain 17 has a manually operated lifting block 19
for raising the mould 10 to the next floor level as shown
in Fig. 1. This can be modified by using a winch instead
of the chain and block.

The secondary lifting rig 12 is attached to the top of
the mould by lugs 20 and is thus raised whenever the mould
is raised. The top of legs 20 are connected by a top plate
or member 21 which has at each end pulleys 22. A lifting
cable 23 extends from the top of each leg 14 around the
pulley 20 to winch 24 on the primary rig 11 whereby the
primary lifting rig 11 may be raised as shown in Fig. 2.

A locator bar or stabiliser member 25 is bolted to'the
top of each corner of each room or space and when in
position, the mould 10 is bolted thereto as shown in Figs.
2 and 4. .

When a multi-storey building is to be constructed, the
ground floor is established to a very accurate-levei and
smoothness with the aid of a mechanical bridge screed. A
grid showing the ground floor plan of the building is then
set out and a mould 10 is accurately set into position for
every room or space of the ground floor plan. Reinforcing
and services (electrical and plumbing) are located in the
wall or column cavities defined by adjacent moulds. The "
external faces of the building can be formed with simple
steel shutters supported vertically off the internal wall
moulds and spaced at the desired wall thickness with cast
in spacer pieces. '

Concrete is then poured into the spaces defiined by the
moulds and the external shutters and following a suitable
curing period the moulds are drawn vertically by the
primary lifting rigs which are located directly on top of
two of the cast walls or beams as shown in Fig. 3 the base
of the primary lifting rig 11 has a channel member 26 which
extends between the vertical legs 14. 1In the case of the
mould for the columns and beams, the underneath of the beam




WO 82/03103 PCT/AU82/00023

mould section is releasably hinged attached such that when
the mould is to be lifted the underneath section is hinged
open so that the mould slldes,over the concrete beam.The
wall or column mould is positioned at the next floor level -
and adjustable cast in stabiliser brackets 25 are bolted to
the inner faces of the mould and connected to the top of
the cast wall or beam by a heavy duty insert cast in during
the previous concrete pour. Each mould is aligned and
located accurately to a tolerance of plus or minus 2
millimetres and then locked tightly into position onto the
stabiliser brackets.

The legs of the primary lifting rig are then raised
clear of the room or space defined by the mould by the
secondary lifting rig which, as stated before, is connected
to the mould.

A soffit 30 is placed in position and can be supported
by truss assembly 31. The truss assemblles 31 are bolted
onto the previously cast walls columns where predetermlned
transverse holes have been cast for this purpose. Each
soffit 30 includes a grid work of flat interconnecting
pPanels approximately 1 metre by 500 millimetres in size
when viewed in a pPlan. These units are connected to one
another and supportad therebeneath. Both the supports and
the soffits contain central key units 32 ( in the case of
the soffits) which are wedge shaped to allow for ease of
dismantling against the reverse slope of the walls or beams
rising from the taper of the core moulds 10.

Around the periphery of the completed soffit is fixed
a cornice former which will ensure that a 80 x 80
millimetre fillet is formed around the ceiling to wall™
joint in each room or space. Upon completion of the

~

erection of the soffit and cornice former,.reinforcing and
block outs are located. Services are then positioned and
concrete then poured to finish the first floor. The
concrete is first placed into the soffit and finished off
to a very accurate level with an integral vibrating bridge
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screeder which is winched across the toes of the wall or
beam mould. After the floor concrete has cured

sufficiently the wall or column and beam voids are then
filled with concrete and accurately screeded off at the top.

The above process is repeated for all subsequent
floors of the building to provide a multi-storey structure
as shown in Fig. 5.

As can be seen in the drawings, each mould 10 is
tapered from the bottom to the top of the mould on all
faces so as to assist its movement from one floor to the
next. This gives rise to a slight inward taper in the wall
columns and beam structures which may typically be
approximately 5° off the vertical.

Various modifications may be made in details of
design, construction and the application of the method
without departing from the scope and ambit of the invention
the nature of which is to be determined from the preceding

description.

Z
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CLAIMS
1. A method of casting in situ a multi-storey building
comprising the steps of:- P

(L) providing a ground floor for the building,

(2) positioning a core or mould for each room or
space in the ground floor plan of the building;

(3) positioning external shutters around the external
faces of the ground floor plan,

(4) pouring concrete into the spaces defined by the
cores and tﬁe shutters to provide internal and external
walls or columns and beams of the ground floor plan,

(5) raising the cores and shutters to the level of
the second floor after the concrete has cured sufficiently
to remain unsupported,

(6) erecting the mountable soffits at the top of each
room or space of the ground floor plan in spaced relation
to the botton on the respective cores,

(7) pouring concrete into ‘the spaces defined by the
cores, shutters and soffits to provide the internal End
external walls or columns and beams and floors of the first
floor plan and the ceiling of the ground floor plan.

2. A method of claim 1 wherein the moulds and shutters of
the walls and columns and beams are tapered from the bottom
cf the mould to the top of the mould and shutters on all
faces.

3. Apparatus for casting in situ a multi-storey building
comprising:-

(a) a moulding for each room or space of the ground
floor plan of the building which defines the walls or
columns and beams of the room or space, :

(b) a primary llftlng rig for raising each mould-to
the first floor once the ground floor is cast, and,

(c) a secondary lifting rig for raising the primary
lifting rig to the next floor when the mould is established
in its new position.
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4, Apparatus according to claim 3 wherein each mould is
tapered from the bottom to the top of the mould on all
faces to facilitate the movement of the moulds from one
floor to the next.

5. Apparatus according to claim 3 or 4 wherein the mould
has at its bottom a screeder for finishing off the cast
floor. _

6. A method of casting in situ a multi-storey building
substantially as hereinbefore described with reference to

the accompanying drawings.
7. Apparatus for casting in situ a multi-storey building

substantially as hereinbefore described with reference to

the accompanying drawings.
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