DECK SYSTEM The invention concerns a deck el ement for use in constructing
floors and decks by |aying one or more such el enents bet wegn, Ress and
covering it or them5 with concrete, to floors nmade using such profiles,
and to a nethod of constructing such a floor. Buildings such as offices are
oMten construct ed nowadays by so-cal | ed-1f#ast track" techniques. In these
nmet hods flat netal deck sections, usually 10 corrugated, are first placed
or..supported on t hBECKPSYS®EMes of beans or girders for the floor in
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15 method has the advantage of a rapid speed of
construction generally costing no more, and possibly
less, than conventional techniques.

In another known system metal decking is formed by

approximately square sections the length of a side of

20 which matches the distance between adjacent beams. The
square sections rest on the lower flanges of the beams
and may form the ceiling for the floor below. Most of
the area of the square is taken up by a spherically
upwardly convex dome shape serving to reinforce the

25 section against the weight of the concrete to be
applied on top of it. The square elements are laid
horizontally adjacent one another in a line along the
longitudinal space between each pair of adjacent beams,
opposite side edges resting for instance on the bottom

30 flange of respective I-beams, to fill the area
required; the elements may be interlocked with each
other at their adjacent edges.

However, such known methods have disadvantages, as

follows. First, the resistance of such constructions

35 to heat nay not meet fire safety standards and '
additional fire protection may have to be applied.



-2- This increases the expense of the system reducing its economc
attractiveness. Secondly, the span between adjacent beans which can be
covered by such systens is limted; in the case of the donme systemthe span
mght 5 be only 60 cm because whilst the upwardly presented done shapes
are strong in thensel ves to support deRawardly applied | oads, the renaini#ag
flat parts of the square sections are weaker. In fast track systens the

maxi num spZhiss ineneasen the expensg foddie srstem,saeducinatitss in the
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systemis not generally adequate w thout further measures, so the
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concrete i £he concrete usually needs to be reinforced, for -’
instance by reinforcing bars arranged transverse to the
15 beams and passing through them.
It is an object of the invention to solve, or at
least mitigate, the above problems.
According to one aspect of the invention there is
provided a decking system comprising at least two
20 generally parallel beams and a deck element supported
between each pair of beams, the element having opposite
edge regions and between these edge regions continuous
decking adapted to span the space between the beams,
the element being of a generally upwardly arched shape
25 between the opposite edge regions with the axis of the
arch being generally parallel to the edge regions, and N~
the upper surface of the arch element varying in depth
along the axial direction of the arch, on a scale small
compared with the span of the arch, so as to stiffen
30 the arch, wherein each beam has a bottom flange or
intermediate support on which the corresponding side of
the element is supported, and a layer of concrete is
applied over the deck element so as to envelop at least
the upper part of each beam.
35 Advantageously the depth variation arises from thé
fact that the longitudinal cross-section of the



applied over the deck elenent so as to envelop at |east the upper part of
each beam 35 Advant ageously the depth variation arises fromthe fact
that the |ongitudinal cross-séction of the -3- elenment, at least in the
central area of the arch, has a corrugated form The variation, in

p&rticul ar the corrugation, is, for easé-ﬁf manuf ?ct ure anddcont5| stﬁncy,
referably 5 regular and uniform across the span fromone edge to e
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strength by conpgpisaon wth 10 known flat el enents or done, shuttering. This
i ncrease in st reglgl% ‘f%'\éfr%t’t% ’d?&ﬁ’é‘?f% BT YRR ORai®e cover ed
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as wel |l as d4n staength meansc thatagreateruspans bivtaeergdeams can
be covered by systems embodying the invention -
Lo possibly 4.5m to 7.5m - without unduly large depth-to-
span ratios; with the known systems heavy-gauge
15 material would have to be used to support the wet
concrete, which would be expensive and difficult to
form. Since systems in accordance with the invention
require no further reinforcement - although such may of
course be provided if desired - standard-section beams
20 can be used.

Conceivably the depth variation could be achieved
by other features of the arch shape than corrugation.
For instance, a plain arch could have arch ribs welded
on to its upper surface at intervals along its length,

25 or indentations spaced both axially and in the curved
- direction.

The corrugation of the elements, as well as:
stiffening the arch, has the further advantage of
affording an increased surface area for bonding with

30 concrete. Hence when concrete is applied a mechanical
keying or anchorage between the sheet elements and the
concrete, considerably increasing the final strength
and fire resistance of the structure, whereas the prior
art dome elements function essentially merely as

35 shuttering, so that additional reinforcement is
required. The strength can be furthér increased by



affording an increased surface area for bonding with 30 concrete. Hence
when concrete is applied a nechani cal keying or anchorage between the sheet
el enents and the concrete, considerably increasing the final strength and
fire resistance of the structure, whereas the prior art dome el enents

function essentially nerely as 35 shutﬁéring, so that additional Y
reinforcenent is, required. The strength can be further increased by -4-
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The el enment Fuldy dumposictefactimi. sheet, glass re- inforced plastics or
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COI'TpOSi te or non- conposite W e concrete; I n gener al e?'éments
will bond wilnfaxeesd @kasbics \or glasstreinforsed \Cenentbsi tThe tdeck ur al
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Each element preferably rests on the bottom flange
15 of the beams, if present, or from a suitable
intermediate support on the web of the beam. In either
case the elements may be simply placed on the flange or
intermediate support or may be fastened to it, by
welding for instance.
20 I1f the arch elements rested on top of the beams as
in the fast track system mentioned above this would
significantly increase the depth of the structure and
would leave the beams exposed and thus afford no fire
protection. Hence the beams are at least partially
25 buried in the concrete when this is poured, which gives
built-in fire resistance. Tests have shown that the bt
fire resistance of this composite structure is then
satisfactory without the need for additional measures.
An embodiment of the invention will now be
30 described with reference to the accompanying drawings,
in which:
Figs. 1 to 4 show cross-sections of different
embodiments of arch systems according to the invention;
Fig. 5 is an elevational view showing beam
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25 buried in the-concrete when this is poured, which gives built-in fire
resi stance. Tests have shown that the fire resistance of this conposite
structure is then satisfactory without the need for additional measures. An
enbodi ment of the invention will now be 30 described with reference to the
acconpanyi ng draw ngs, in which: Figs. -5-to 4 show cross-sections of
different enbodi nents of arch systens according to the invention; Fig. 5is
an el evat i onspadimgsshowi ng beam -5- spacings; Fig. 6 is a schenatic
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concrete applied, erspective V|em10f an
arch sectlondﬁ@gﬂﬂn@fbmaaw pibGMmarFmg§lemeP@ ﬂi&hI09m§meaﬁth syst ens
supported onapp1ReATE a3 that at |least the top part of each bean1|s
enbedded in concrete t hus ensurkagleffectlve fire 10 protection.

Figs. 1 tD 3 the &fgh d dfef Pertifl PeISPEFtiNe NdEWoRfr B GFah of the
beans 1, whi bection Qes%ihbebmah& 3h@bhmmer and rest on internedi ate

supports (not showp) t he f e | n F| S t rches
have a snal | radlggg fSQ ugsgﬁﬁ ghﬁ aFr esgﬁ F"% gﬁ% 4§ #i
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the two sides o arch neet enbodi nent

e
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section. In ke@t oh &Me Hottem Flanges 42 0E0¢he YeaRdSl3Nwhile in

Fig. 4 they are shallower and rest on intermediate
s supports (not shown) on the web of the beam.
In Figs. 1 and 2 the arches have a small radius of
15 curvature near the point of support, so that their
section rises steeply from the flange 4 and then levels
off fairly rapidly, continuing at a shallow inclination
towards the middle. In Fig. 1 the two sides of the
arch meet in a vertex, while in the Fig. 2 embodiment
20 the arch has a gradual curve from one side to the other
in the central section..

In Figs. 3 and 4 the arch has a roughly constant
curvature, which may for instance be circular,
elliptical or parabolic, over the entire beam spacing.

o 25 Fig. 5 shows typical dimensions for spans and
= lengths of the arch element sections used in
embodiments of the invention.
In the sectional close~up of Fig. 6, taken in the
- longitudinal direction near the top of an arch and
30 showing the concrete layer 3, the corrugations in the
arch profile 2 can be seen. Typically the pitch of
these might be 15-30 cm and their height 5-6 cm.
Although in this embodiment the corrugations are
_ trapezoidal, other configurations could of course be
35 wused, such as triangular, wave-like or dovetail. Fig.
6 also shows an additional mesh reinforcement 5 in the



curvature, which may for instance be circular, elliptical or parabolic,

over the entire beam spaci ng. 25 Fig. 5 shows typical dinensions for
spans and | engths of the arch el ement sections used in enbodi nents of the

i nvention. In the sectional close-up of Fig. 6, taken in the |ongitudinal
direction near the top of an arch and 3@eshowi ng the concrete |ayer 3, the=n
corrugations in the arch profile 2 can be seen. Typically the pitch of
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course be 35 used, stch as ?rl ngular, Wave-Ti ke or dovetail Fig. 6 also
shows an addi extendedesurfaces areanbatween,thacconcrgtecang &he al t hough

for many purpesgsujlite@opretiie wouLlaNbe’ gdeeediBytlhe mechanical bond over
t he extended surface area between the concrete and the_corrugated profile

woul d be Sufficienflgs 7 shows; gn embodiment withir®gMdaXi-th regul ar,
tranﬁve][ Selhy thahsverseliyuuniform &otrlaﬁblgambnr):mf ithﬁ 3rcl\sh proEile en, the
pitch of the gorrugations is nsi ger er than.the heam spacing,
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t han t he beancepsideyably smgilerythanl ithebbesth Bpacing,camhidlesthes seen in
Fig. 7 that t Ohteudl € ~Gf e h ' p iirally by
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are laid on the-bewer flanges of the beans as shown in Fig. 7. Ties,
possibly permanent BUt 4°aisd bb Seed in Fig. 7 that the
longitudinal edge of the arch 2 is supported vertically o’
by the flange 4 and horizontally by the web of the beam
15 1, resulting in a very stable configuration.

During construction the corrugated arch elements
are laid on the lower flanges of the beams as shown in
Fig. 7. Ties, possibly permanent but generally of a
temporary nature, are then fastened or clipped to the

20 lower flanges on end spans of the beam members to
ensure that the arch does not spread when the concrete
is poured. The pouring of the concrete then takes
place, covering the arch elements and the beams,
providing both excellent fire protection due to the

25 embedding of the beams in the concrete and strength due
to the composite action between the arch elements and
the concrete.

The arch profiles themselves may be formed by
rolling on a differential roll using traditional plate-

30 making techniques or alternatively, and most simply,
crimped at the corrugations to form one or more kinks,
giving the arches a generally polygonal arch cross-
section composed of a series of straight segments.
Arches have been made having fourteen crimps over a 6m

35 span; these have the appearance of a smooth arc section
and have performed adequately in tests.



tenporary nature, -are then fastened or clipped to the 20 | ower flanges on
end spans of the beam nenbers to ensure that the arch does not spread when
the concrete is poured. The pouring of the concrete then takes place,
cGvering the arch el enments and the beams, providing both excellent fire
protection due to the 25 enbeddi ng of Lhﬁ.beans in the concrete and
strength due to the conposite action between the arch el enents and the
concrete. The arclome af |ise tadvraretagss ref/ the finvartivn reldr Nghen a

differenti al t I t
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advant ages ofmdi® drvie Pl L raldify AHE spade BatwdddrpRaie Bedmel | s that
the arch profiles can be provided in any Iength, and if desired cut to size
on site. It is nevertheless also possible in a 5 nethod according to the
invention to provide two or nore arch profiles along the space between the
beans. CLAI M5: 1. A decking system conprising at | east two generally
paral | el beanms and a deck el enent supported between each pair of beans, the
el enent havi ng opposite 5 edge regi ons and between these edge regi ons
cont i nuous

s



decki ng adapted to span the space between the beans, the elenent. being of a
general |y upwardly arched shape between t he opposite edge. regi-ons with the
axis of the arch being generally parallel to the edge regi ons and 10 the

upper surface of the arch el enent varying in dept\“mmm“m

direction of the arch, on a scale snalk8eonpared‘ | the arch*‘
so as to stiffen the arch wherei n each beam has a bdttbntflange or

i nter medi at CIAKMSIt on whi ch t he correspondi ng side of 15 the elenent is

supported, and a |RYgéciRing 08¢sEeR é@mﬁgggiﬁg @yei dde gﬁgk el ement so as
to envel op at |east_the ugﬁ}ﬁl part of each beam 2. A decki ng system
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decki ng systdnnlehmgpraﬂagted tbaspan, thie cspé&ce Xetweeri the heeampt h vari ati on
in the el emggy pi n eto the
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system substmrdmgl the aaxilak cdibedtboncof thé harchpcremnce scaléesmaldnpanyi ng
draw ngs. compared with the span of the arch, so as to stiffen
the arch, wherein each beam has a bottom flange or o/
intermediate support on which the corresponding side of

15 the element is supported, and a layer of concrete is
applied over the deck element so as to envelop at least
the upper part of each beam.

2. A decking system according to claim 1, wherein the
longitudinal cross-section of the element, at least in

20 the central area of the arch, has a corrugated form,
constituting the said depth variation.

3. A decking system according to claim 2, wherein the
corrugations have a dovetail form.
4. A decking system according to claim 1, 2 or 3,

25 wherein the depth variation in the element is regular
and uniform across the span from one edge to the other,
its pitch being considerably smaller than the beam
spacing.

5. A decking system according to any preceding claim,

30 wherein the span of the arch of the element is
approximately 4.5 - 7.5m.

6. A decking system according to any preceding claim,
wherein the elements are made of steel, glass-
reinforced plastics or glass-reinforced cement.

35 7. A decking system substantially as described hereih
with reference to the accompanying drawings.




