(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property

Organization
International Bureau

(10) International Publication Number

(43) International Publication Date

29 March 2018 (29.03.2018)

W !P O PCT

(51) International Patent Classification:
E04B 2/86 (2006.01)
E04B 1/16 (2006.01)
E04B 5/36 (2006.01)
B28B 7/22 (2006.01)
E04B 5/40 (2006 .0 1)
E04G 9/06 (2006 .01)
(21) International Application Number:

PCT/IB2016/055744
(22) International Filing Date:
26 September 2016 (26.09.2016)
(25) Filing Language:

English

(26) Publication Language:

English

(72) Inventor; and
(71) Applicant: VAN DER MERWE, Hermanus J [ZA/ZA];
30 Union Road, Milnerton (ZA).
(74) Agent: GERNTHOLTZ, Otto Carl; PostBox 8, 8000
Cape Town (ZA).
(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,

WO 2018/055439 Al
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, KW,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).
Published:
— with international search report (Art. 21(3))

(54) Title: PERMANENT FORMWORK ARRANGEMENT

©
00 (57) Abstract: The invention discloses a permanent formwork arrangement for casting concrete slabs, which includes permanent form-

o

work made from galvamzed steel channels which are held together with pop rivets and/or by interlocking mechanisms and being adapted
to span continuously and in two directions. The channels form various sections and are manufactured from galvamzed (Z275) steel and/
or mild/high tensile steel with a guaranteed yield stress of between 200Mpa to 550Mpa.

PERMANENT FORMWORK ARRANGEMENT
FIELD OF INVENTION
The present invention relates to a permanent formwork arrangement.
More particularly, the present invention relates to a permanent formwork arrangement

for casting concrete slabs.

BACKGROUND TO INVENTION
Formwork refers to either temporary or permanent moulds into which concrete or
similar materials are poured. In the context of concrete construction, the falsework
supports the shuttering moulds. The concept of permanent formwork has been widely
used for some time all over the world, particularly in composite steel construction.

Currently companies manufacture permanent formwork out of bent galvanized steel
plates. Unfortunately the known products do not have the ability to utilise the full section

depth due to hogging moments over supports in both strong and weak axis. Hence
they cannot be used or designed as a continuous 2-way spanning flat slab over
supports in both directions. The existing products only promote one-way spanning
slabs, usually only simply supported. This is due to the weakness of the hogging
moment in the weak axis.
In addition the current products in the market are all wide and not easy to handle. Their

width and shape makes them torsionally less stiff, which means they tend to twist over
longer lengths and often require two people to be put in place. The assembly relies on

an interlocking mechanism for ease of use but also often requires more than one

person to assemble.
Sections are often sold in standard lengths and require cutting to fit site dimensions.
Even if they are pre-cut the side close-up elements are of different shapes to that of

the main spanning channels, which results in difficult adaptations if site measurements
do not match what is delivered.

Current systems in the market advise that their systems be designed as simply
supported, single spanning in the strong axis.
It is an object of the invention to provide a permanent formwork arrangement, which

will assist overcoming the aforementioned problems.

SUMMARY OF INVENTION
According to the invention, a permanent formwork arrangement for casting concrete
slabs includes permanent formwork made from galvanized and/or mild/high tensile
steel channels which are held together with pop rivets and/or by interlocking
mechanisms and being adapted to span continuously and in two directions.
The channels may form various sections.
The channels may be manufactured from galvanized (Z275) steel and/or mild/high
tensile steel with a guaranteed yield stress of between 200Mpa to 55 Mpa.
The channels may be light weight steel.

The channels may be manufactured by computerised cutting technology.
Each section and/or channel may be cut to the exact required length from a 3D drawing

program.

Holes for the rivets may be pre-punched to form pre-punched channels. This does not

exclude the possibility of having interlocking mechanisms/systems.
The pre-punched channels may then be flat packed and delivered to site.
Each section and/or channel is numbered for ease of assembly.

The sections and/or channels may then be assembled using pop rivets and/or hoop
ties and/or corner strips and/or where required, self-tapping screws.
The shape and size of the channels may be adapted to make them easy to handle.
Due to the compact form of the permanent formwork arrangement, it may be very stiff

and light.

A 6m length of channel may be picked up and put in place by one person with great
ease without the channel buckling or torsionally distorting.
The side close-up elements may be made from the same channels as the rest of the
permanent formwork.
Even the corner strips may be made from channels cut in half.

In the event that site dimensions do not match with what is ordered, the channels are

simply cut to size with a hand held grinder and reassembled.
The permanent formwork arrangement may be adapted to enable a single person may
be able to set up an entire formwork deck alone without any assistance.

The permanent formwork arrangement may be adapted so that the only tools required
may be a hand held grinder, hand held drill, rivet gun, self-tapping screws, galvanised
hoop ties and the channels.

The design of the permanent formwork arrangement may be similar to that of a flat
slab system, spanning in two directions and acting continuously over supports.
In the strong axis the channels may act in conjunction with steel reinforcement to form

the main span of the slab.

Whereas in the weak axis and over supports (hogging moment) the steel reinforcement
may act alone.
The permanent formwork arrangement may be adapted to enable two way spanning
slabs due to the compression block that remains intact during hogging moments over
supports.
Hence the permanent formwork arrangement may allow it to be designed as a two way

spanning flat slab continuous over supports in both directions.
The design of the permanent formwork arrangement may enable it to have a retail price
which is 30% lower than other similar systems.

BRIEF DESCRIPTION OF DRAWINGS
The invention will now be described by way of example with reference to the
accompanying schematic drawings.
In the drawings there is shown in:

Figure 1:

an image of a single person lifting a channel of the permanent formwork

arrangement according to the invention;

Figure 2 :

a sectional side view showing the dimensions of the channel shown in
Figure 1;

Figure 3 :

an image of a typical lightweight steel construction utilising channels

shown in Figure 2 ;

Figure 4 :

an image of the permanent formwork arrangements according to the

invention;

Figure 5 :

a close-up image of the permanent formwork arrangements shown in
Figure 5 ;

Figure 6 :

a further close-up view of the permanent formwork arrangement shown
in Figure 5 ;

Figure 7 :

an image depicting how the concrete is provided into the permanent

formwork arrangement according to the invention; and

Figure 8 :

a schematic diagram showing the advantage of the design of the
permanent formwork arrangement of the invention in comparison to
existing systems.

DETAILED DESCRIPTION OF DRAWINGS
Referring to the drawings, a permanent formwork arrangement, generally indicated by

reference numeral 10 , in accordance with the invention is shown.
The permanent formwork arrangement 10 for casting concrete slabs includes
permanent formwork 12 made from galvanized steel channels 14 which are held
together with pop rivets 16 and being adapted to span continuously and in two
directions.

This

does

not

exclude
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of

having

interlocking

mech an ism s/syste m.
The channels 14 form various sections.
The channels 14 are manufactured from galvanized (Z275) steel or mild/high tensile
steel with a guaranteed yield stress of between 200Mpa to 550Mpa.

The channels 14 are of light weight steel.
The channels 14 are manufactured by computerised cutting technology.
Each section and/or channel 14 are cut to the exact required length from a 3D drawing

program.

Holes for the rivets 16 can be pre-punched to form pre-punched channels. This does

not exclude the possibility of having interlocking mechanisms/system.

The pre-punched channels 14 are then be flat packed and delivered to site.
Each section and/or channel 14 is numbered for ease of assembly.

The sections and/or channels 14 are then assembled using pop rivets 16 and/or hoop
ties 18 and/or corner strips 20 and where required, self-tapping screws.
The shape and size of the channels 14 can be adapted to make them easy to handle.
Due to the compact form of the permanent formwork arrangement 10 , it is very stiff

and light.

A 6m length of channel 14 can be picked up and put in place by one person with great
ease without the channel 14 buckling or torsionally distorting.
The side close-up elements are made from the same channels 14 as the rest of the
permanent formwork 12 .

Even the corner strips 20 are made from channels 14 cut in half.

In the event that side dimensions do not match with what is ordered, the channels 14

are simply cut to size with a hand held grinder and reassembled.

The permanent formwork arrangement 10 is adapted to enable a single person to be
able to set up an entire formwork deck alone without any assistance.

The permanent formwork arrangement 10 is adapted so that the only tools required
may be a hand held grinder, hand held drill, rivet gun, self-tapping screws, galvanised
hoop ties and the channels.

The design of the permanent formwork arrangement 10 is similar to that of a flat slab
system, spanning in two directions and acting continuously over supports.
In the strong axis the channels 14 act in conjunction with steel reinforcement 22 to form

the main span of the slab.

Whereas in the weak axis and over supports (hogging moment) the steel reinforcement
acts alone.

The permanent formwork arrangement 10 is adapted to enable two way spanning slabs
due to the compression block that remains intact during hogging moments over
supports.
Hence the permanent formwork arrangement 10 allows it to be designed as a two way

spanning flat slab continuous over supports in both directions.
The design of the permanent formwork arrangement 10 enables it to have a retail price
which is 30% lower than other similar systems.
The permanent formwork arrangement 10 according to the invention thus enables
construction of a two storey building using light steel frame construction with concrete
floors.

The same versatile channels used for partitions and trusses can be used for the
permanent formwork solution according to the invention.
This makes the system very adaptable.

PATENT CLAIMS
1.

A permanent formwork arrangement for casting concrete slabs, which includes
permanent formwork made from galvanized steel channels which are held
together with pop rivets and/or by interlocking mechanisms and being adapted to
span continuously and in two directions.

2.

An arrangement as claimed in claim 1, in which the channels form various

sections.
3.

An arrangement as claimed in claim 1 or claim 2 , in which the channels are

manufactured from galvanized (Z275) steel and/or mild/high tensile steel with a
guaranteed yield stress of between 200Mpa to 550Mpa.
4.

An arrangement as claimed in any one of the preceding claims, in which the

channels are light weight steel.
5.

An arrangement as claimed in any one of the preceding claims, in which the

channels are manufactured by computerised cutting technology.
6.

An arrangement as claimed in any one of claims 2 to 5 , in which each section

and/or channel is cut to the exact required length from a 3D drawing program.
7.

An arrangement as claimed in any one of the preceding claims, in which holes

for the rivets are pre-punched to form pre-punched channels.
8.

An arrangement as claimed in claim 7 , in which the pre-punched channels are

adapted to be flat packed and delivered to site.
9.

An arrangement as claimed in any one of claims 2 to 8 , in which each section

and/or channel is numbered for ease of assembly.

10 . An arrangement as claimed in any one of claims 2 to 9 , in which the sections
and/or channels are assembled using pop rivets and/or hoop ties and/or corner
strips and/or where required, self-tapping screws.
11. An arrangement as claimed in any one of the preceding claims, in which the
shape and size of the channels are adapted to make them easy to handle.
12 . An arrangement as claimed in any one of the preceding claims, which, due to the
compact form of the permanent formwork arrangement, is very stiff and light.
13 . An arrangement as claimed in any one of the preceding claims, in which a 6 meter
length of channel is adapted to be picked up and put in place by one person with

great ease without the channel buckling or torsionally distorting.
14 . An arrangement as claimed in any one of the preceding claims, in which side
close-up elements are made from the same channels as the rest of the
permanent formwork.
15 . An arrangement as claimed in any one of the preceding claims, in which corner
strips are made from channels cut in half.
16 . An arrangement as claimed in any one of the preceding claims, in which, in the
event that site dimensions do not match with what is ordered, the channels are
adapted to be simply cut to size with a hand held grinder and reassembled.
17 . An arrangement as claimed in any one of the preceding claims, which is adapted
to enable a single person to set up an entire formwork deck alone without any

assistance.
18 . An arrangement as claimed in any one of the preceding claims, which is adapted
so that the only tools required for the installation thereof include a hand held

grinder, hand held drill, rivet gun, self-tapping screws, galvanised hoop ties and
the channels.

19 . An arrangement as claimed in any one of the preceding claims, in which the
design of the permanent formwork arrangement is similar to that of a flat slab
system, spanning in two directions and acting continuously over supports.
20.

An arrangement as claimed in claim 19 , in which the strong axis the channels act
in conjunction with steel reinforcement to form the main span of the slab.

2 1.

An arrangement as claimed in claim 19 or claim 20, in which in the weak axis and

over supports (hogging moment), the steel reinforcement is adapted to act alone.
22.

An arrangement as claimed in any one of the preceding claims, which is adapted
to enable two way spanning slabs due to the compression block that remains

intact during hogging moments over supports.
23.

An arrangement as claimed in any one of the preceding claims, which is adapted
to be designed as a two way spanning flat slab continuous over supports in both

directions.
24.

An arrangement as claimed in any one of the preceding claims, in which the

design thereof enables it to have a retail price which is 30% lower than other
similar systems.
25.

A permanent formwork arrangement for casting concrete slabs substantially as
hereinbefore described with reference to the accompanying drawings.

26.

A method for installing a permanent formwork arrangement for casting concrete
slabs substantially as hereinbefore described with reference to the accompanying
drawings.

A method of casting concrete slabs substantially as hereinbefore described with
reference to the accompanying drawings.
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