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) Improved construction method.

@ A construction method which combines the
benefits of precast members and of in situ construc-
tion which method comprises supporting a flooring
slab on beams, the siab (10, 30, 52, 66) and/or the
beams (40, 60, 74) being precast and a topping (26,
68) being subsequently cast over the flooring siab.
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IMPROVED CONSTRUCTION METHOD

This invention relates to concrste construction
and more particularly, but not exclusively, the con-
struction in concrete of beams, spanning slabs and
the like.

There are two major methods of building con-
struction using concrete beams and slabs. One
method, known as in situ construction is to form
the beams and slabs in position in the building.
The other method is to pre-cast the elements and
then put them in position. Both systems have dis-
advantages.

For example the in situ method of constructing
concrete flooring in a building is to erect formwork
over the appropriate area and then pour the con-
crete onto the formwork. Of course, the formwork
and vertical supports therefore must be left in place
until the concrete has hardened - usually for sev-
eral days. This makes the construction process
very slow, particularly when a number of floors are
to be constructed one above the other.

In order to meet this disadvantage concrete
flooring can be constructed using pre-cast concrete
slabs as formwork which is left in situ after con-
crete topping is poured thereon to the desired
thickness. pre-cast concrete formwork of a span
greater than about 2.0_metres must be supported
temporarily until the topping has hardened. The
normal kind of support comprises removabie props
which are located at intervals usually of not more
than 2 metres. it has now been found that the pre-
cast slab will sag between the props and/or will hog
where it is propped with the result that the slab
may crack. In order to deal with this problem it has
been further proposed in place of temporary props
to provide support comprising a plurality of paraliel
spaced apart metal girders extending above the
slab from one side to the other and connected to
the slab by metal rods. The provision of all this
additional metal makes the system expensive and
wasteful particularly since the mietal is left in situ
after the topping is poured although it has little or
no structural role in the finished floor.

Thin section pre-cast formwork slabs can ac-
tually tolerate a certain amount of hogging and/or
sagging without cracking. However the problem
with thin section slabs is that they lack the strength
of thicker section slabs and so may be damaged
when they are being put in position in the building
under consiruction.

Concrete flooring slabs, either pre-cast or cast
in situ are supported at their edges by beams. The
beams themselves may be either pre-cast or cast
in situ. Pre-cast beams are subject to similar dis-
advantages as outlined above in connection with
pre-cast slabs. The forces imposed on the beams
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when they are being lifted into position may be
different to the forces experienced by the beam
when in use, supporting a flooring slab. Additional
reinforcement may be needed in the beam to deal
with this problem.

The present invention has been made in order
to deal with these difficulties.

According to the invention there is provided a
building construction method comprising support-
ing a flooring slab by beams, at least one of said
slab or beam being a pre-cast composite rein-
forced concrete member and casting a topping
over said flooring slab.

In this specification the term composite mem-
ber is a member consisting of a precast reinforced
concrete element such as a beam or slab which
when incorporated with an in situ reinforced con-
crete topping forms the actual overall designed
composite beam or slab.

In accordance with the invention, therefore, the
flooring slab, the beams or both can be pre-cast
composite members. When the pre-cast composite
slabs are used the beams may be cast in situ, or a
combination of pre-cast composite beams and in
situ cast beams may be used. similarly when pre-
cast composite beams are used the slabs may be
cast in situ or a combination of pre-cast composite
slabs and in situ slabs may be used. The particular
combination of slabs and beams will depend, inter
alia, on the kind of building that is being con-
structed, the use to which the building is to be put
and economic considerations. What the invention
provides, in practical terms, is a construction sys-
tem which has to a great extent the speed advan-
tages of a fabrication system using only pre-cast
members together with the material economies that
are obtainable with in situ construction.

In one preferred embodiment of the invention a
pre-cast composite slab includes preformed ribs or
beams on at least one side thereof. When ribs are
provided on the underside of the slab they are
preferably integral with the slab. The slabs can be
supported in position by temporary props and
beams cast in situ for permanently supporting the
slabs whereafter the temporary props are removed.
Alternatively the slabs can be supported on pre-
cast composite beams.

Another form of slab which can be used in the
invention comprises a pre-cast composite member
to which beams are removably attached in order to
impart strength to the siab while it is being trans-
ported and/or put into position in the building under
construction. Once in position the strengthening
beams are removed and can be re-used on other
pre-cast composite slabs.
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Specific embodiments of the invention will now
be described by way of example with reference to
the accompanying drawings in which:-

Fig.1 is a section through a pre-cast com-
posite slab;

Fig.2 is a section through & part of the slab
of Fig.1 but on an enlarged scale;

Fig.3 is a part section through the building in
the course of construction;

Fig.4 is a diagrammatic side elevation of
another embodment of a pre-cast composite siab;

Fig.5 is a section on the line IV-IV of Fig. 4;

Fig.6 is a diagrammatic side elevation of a
construction including pre-cast composite beams
and slabs;

Fig.7 is a detail of a part of the construction
of Fig.6 but on an enlarged scale;

Fig.8 is a diagrammatic section through an-
other embodiment of a construction produced in
accordance with the invention; and

Figs.9 and 10 show two different kinds of
end seating usable with the embodiment of Fig.8.

Referring to Figs. 1 to 3 of the drawings a
composite slab of pre-cast reinforced concrete 10
includes a plurality of parallel, spaced apart integral
ribs 12 provided on the underside thereof. The ribs
12 are provided with reinforcement 14 adjacent the
upper surface in order to resist any tendency to
hog as a result of temporary support being applied
below the ribs. Reinforcement 15 is provided near
the bottom of the ribs to provide tensile strength to
the finished construction. Further integral ribs 16
are provided on the underside of the formwork
adjacent the two opposite sides which exiend
transversely to the ribs 12.

There are many ways in which the pre-cast
formwork can be employed. In the embodiment
illustrated in Fig.3 the pre-cast composite slab is
supported in position by temporary adjustable
props 18 which engage the underside of the in-
tegral ribs 12. The props also carry a horizontal
support 19 for formwork 20 for casting in situ
beams 22. As can be seen in the drawing the
formwork 20 is designed to create shoulders 24
beneath the integral ribs 16 of the pre-cast com-
posite slabs. A topping 26 of concrete is poured
over the slabs. The upper surface of the slabs are
preferably roughened to ensure a good bond be-
tween the slabs and concrete topping 26. At the
same time concrete is poured into formwork 20
and between adjacent ends of the pre-cast slabs
10 so as to form beams 28 which will permanently
support the flooring.

It will be understood that a greater or lesser
depth of concrete topping 26 can be provided if
desired. The concrete topping 26 can be reinforced
it desired, for example with a metal mesh 23.
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Reinforcement can also be provided in the beams
28.

The props 18 are removed after the layer 26
and beam 28 have been poured and hardened.

In the embodiment of Figs.4 and 5 a thin
section pre-cast composite slab 30 is provided with
coarse threaded studs 32 which are anchored to
reinforcement 34 and project from the upper side
of the slab. U-section channel members 36 are
secured to the studs 32 by nuts 38.

The channel members 36 sirengthen the slab
to enable it to be put in position on temporary
props like the embodiment of Figs. 1 to 3 without it
breaking. When the slab is in position the U-
shaped channel members 36 are removed and can
be re-used on other thin section slabs.

Referring now to the embodiment of Figs.6 and
7 pre-cast beams 40 are temporarily supported in
position by props 42. Columns 44 are then cast in
situ to provide by shoulders 46 permanent support
for the beams 40.

It will be noted that reinforcement 48 adjacent
the bottom of the beams extends through the end
walls of the beams and into the so-called "stitching
zone" 50 between the ends of adjacent beams
which is in fact the top of the columns 44. The
effect of this provision is to produce a continuous
beam 40 instead of a series of independent, simply
supported, beams, in other words the structure is
similar fo an in situ construction and has the bene-
fits of the material savings of that construction, but
is assembled much more quickly like a pre-cast
system yet without the requirement for additional
reinforcement that the pre-cast system usually de-
mands.

The flooring as illustrated in Fig.8 is formed by
slabs 52 which may be pre-cast, like the embodi-
ment of Figs.1 and 2. A topping is then cast over
the slabs to the thickness and quality desired.

The slab of Fig.8 is rather similar to that of
Figs.1 and 2 except that the ribs are no longer
integral with the slab and the slab itself is of
reduced thickness and is rather like a tile. Pre-cast
ribs 60 are supported in spaced apart relationship
for example as illustrated in Fig.9 by beams 62
which may be produced in situ in connection with
Fig.3 or by pre-cast beams of the kind described
with reference to Figs.6 and 7.

The opposite longitudinal upper edges of the
ribs are provided with rebates 64 which form a
seating for thin concrete slabs or pianks 66 which
span between adjacent ribs. A topping 68 is then
cast over the ribs and planks to provide a finished
flooring. It can be seen in Fig.8 that the rib re-
inforcement 70 exiends into the topping and in
Fig.9 that the rib reinforcement also extends into
the "stitching zone" 72 between the ends of adja-
cent ribs. The finished structure is, therefore, a
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continuous structure with all the advantages that
provides, but without the disadvantages of the slow
in situ construction method by which such a struc-
ture is conventionally obtained.

Fig.10 illustrates a similar end arrangement to 5
that of Fig.9, instead of the ribs being permanently
supported from below by in situ beams the ribs are
connected to an in situ spine beam 74 which
extends transversely to the ribs through the stiich-
ing zone 72 between the ends of adjacent ribs. 10
Metal reinforcement 76 extends from the ends of
the ribs into the stitching zone 72 so that a continu-

" ous structure is formed.

The invention is not resiricted to the above
described embodiment and many variations and 15
modifications can be made.

Claims
20

1. A building construction method comprising
supporting a flooring slab by beams, at least one of
said slab or said beams being a pre-cast, concrete,
composite member and casting a topping over said
flooring slab. 25

2. A method as claimed in Claim 1 wherein the
flooring slab is a pre-cast composite slab member
and includes integral ribs on one side thereof.

3. A method as claimed in Claim 1 wherein the
flooring slab is a pre-cast composite slab member 30
and detachable beams are provided on a surface of
said slab, said detachable beams being removed
after the slab is in position in the building under
construction.

4. A method as claimed in any preceding 35
claim, wherein at least one beam is a pre-cast
composite beam member.

5. A method as claimed in any preceding claim
wherein concrete is cast in situ linking adjacent
pre-cast composite members thereby forming a 40
continuous structure.

6. A method as claimed in Claim 5, wherein
reinforcement is provided in the composite mem-
bers and extends from said composite members
into the space between adjacent composite mem- 45
bers.

7. A method as claimed in any preceding claim
wherein reinforcement is provided in a composite
member which projects upwardly from said com-
posite member when in position in the building 50
under construction so as to extend into the topping.

8. A building constructed by the method as
claimed in any preceding claim.
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