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The present invention relates to a structural 

member. 

The present invention relates particularly 

S although by no means exclusively, to a structural formwork 

for use in the construction of composite slabs for flooring 
systems of buildings. 

It is known to use profiled steel sheeting having 

parallel ribs separated by pans as a structural f ormwork in 

10 the construction of flooring systems of buildings. In use, 

profiled steel sheeting is Welded or otherwise secured to 

horizontal supports, reinforcing mesh is positioned on the 

sheeting, and concrete is then poured in situ to complete 

construction of composite slabs. 

15 However, profiled steel sheeting can only be used 

in relatively short spans (typically less than 2,SOOmm) 
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between permanent supports before requiring temporary 
propping during construction and while the. concrete cures. 
In addition, profiled steel sheeting lacks the stiffness 
and strength offered by many competing types of 

s conventional timber and precast concrete f OJ:mWOrk. 'l'hese 
factors affect the capacity of the formwork to carry 
construction loads, such as stacked materials. 

In particular, in steel-framed buildings where 
unpropped construction is often favoured, the relatively 

10 poor spanning capability of profiled steel sheeting has 
significantly restricted the range of floor framing 
arrangements that can be considered in design. 'l'his has 
impinged on the economy of steel-framed buildings and made 
it more diffi.cult for steel-framed· buildings to be 

15 competitive with concrete-framed buildings. 

It is also known to use precast concrete panels 
as a structural foJ:mWOrk in the construction of flooring 
systems of buildings. 

A known type of precast concrete f oJ:mWOrk 
20 comprises precast concrete panels inco~orating 11 Pittini 11 

reinforcing trusses (also known.as "lattice girders") 
embedded in the concrete. The trusses comprise parallel top 
and bottom chord elements that are connected together by_ 

web chord elements. In use, the panels are placed directly 
25 on horizontal supports or bedded on concrete mortar where 

there are irregularities. After the panels are positioned, 
concrete is poured in situ to complete construction of 
composite slabs·. In Australia, this form of construction 
is known as the 'l'RAHSPLOOR system. 

30 The pre-cast concrete panels of the 'l'RAHSPLOOR 

system typically weigh 140 kg/m2 (SS mm.deep) and are 
2,SOOmm wide, and the recommended maximum truss spacing is 
500 mm for slab panels. The panels are relatively heavy 
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(compared with profiled steel sheeting) and must he lifted 
by crane into position. 

The '.rRAHSFLOOR pre-cast panels are typically 
propped at 2,400 and 1,800 mm centres for foxming slabs and 

5 beams, respectively, to suit the spacing of standard steel 
frames used as falsework. Por spans in excess of 3,000 mm, 
it is required to specifically check that deflections are 
satisfactory. 

The 'l'RANSFLOOR pre-cast panels may be cast with 
10 polystyrene void formers placed between the trusses to 

reduce the volume and weight of the concrete poured on top 
of the panels to foxm the finished composite slab. 

15 

The 'l'RANSFLOOR pre-cast panels have greater 
stiffness and strength than profiled steel sheeting. 

However, the 'l'RANSFLOOR pre-cast panels are 
significantly heavier and are more easily damaged than 

profiled steel sheeting. Thus, considerahly·more care must 
be taken when transporting and handling the 'rRANSl'LOOR pre­
cast panels. 

20 Xt is also known from Japanese patent application 
JP, A, 4-222?39 (Bory Corp) to use a profiled steel 
sheeting with top chord elements spaced above the sheeting 
and web chord elements welded to the top chord elements and 

to the steel sheeting as a structural f ormwork in the 
25 construction of flooring systems for buildings. In this 

arrangement, the steel sheeting, the top chord elements and 

the web chord elements define trusses. The Japanese patent 
application teaches that the web chord elements should be 
welded to the tops of the ribs of the steel sheeting and 

30 does not disclose or suggest the connection of the web 
chord elements to any other location or part of the steel 
sheeting. 
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The applicant bas carried out finite element 
modelling and analysis work on the structural f ormwork 
disclosed iD the Japanese patent applicatiOD and a range Of 
possible alternative constructions and has found that an 

5 arrangement iD which the web chord elements are connected 
to the pans ~ not to the ribs of the steel sheeting has 
comparable and, in some instances~ significantly better 
perfo~e. 

As a consequence, according to the present 
10 invention there is provided a structural member comprising: 

15 

20 

(a) a profiled steel sheeting having a 
plu~ality of parallel ribs separated by 
pans; 

(b) 

(c) 

a plurality of t~p chord elements spaced 
above the steel sheeting; and 

a plurality of web chord elements 
connecting together the steel_ sheeting and 

the toP cnora elements with each web chord 
element being connected to one of the pans 
or to adjacent pans; 

such that the steel sheeting, the top chora elements, and 

the web chord elements define at least one truss. 

zt is preferred that the web chord elemelitsthat 
are connected to one top chord element be connectea to one 

25 pan such that the top chord element is positioned above 
that pan. 

Zn an alternative arrangement it is preferred 
that the web chord elements that are connected to one tap 
chord element be connected to adjacent pans such that the 

30 top chora element is positioned above the rib that 
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separates the adjacent pans. 

It is preferred that the structural member be a 

structural f ormwork for use in the construction of a 
composite slab for a flooring system of a building. 

S It is pref erred that the connections between the 

10 

web chord elements and the steel sheeting and between the 
web chord elements and the top chord elements be capable of 
transferring longitudinal shear and tensile forces that 
develop when the structural formwork is loaded. 

The steel sheeting may be any suitable profile. 
Por example, the ribs may be open ~r closed, i.e. 

re-entrant. 

It is pref erred that the steel sheeting comprise 
two ribs that divide the steel sheeting into three pans and 

15 a lap joint that extends along each side edge of the steel 

sheeting. 

The top chord elements may be of any suitable 

construction and configuration. Por example, the top chord 
elements may be reinforcing bar or wire or elongated 

20 channel-shaped members. 

Similarly, the web chord elements may be of any 

suitable construction and configuration. 

The web chord elements may be connected to the 

steel sheeting and the top chord elements by any suitable 

25 means, such as welds, nails, clinch or screws. 

According to the present invention there is also 
provided a composite slab for a flooring system of a 

building comprising: 
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(a) the structural formwork described in the 

preceding paragraphs; and 

(b) a layer of concrete on the structural 
fo:rmwork.. 

The present invention is described further by way 
of example with reference to the accompanying drawings in 
which: 

Fig1lre l is a perspective view of a preferred 
embodiment of a structural fo:rmwork for use in constructing 

10 a composite slab for a flooring system of a building; 

Figure 2 is an end view of the structural 
formwork in the direction of the arrow A in Figure 1; 

Figures 3(a) and 3(b) are end views similar to 
Figure 2 of alternative forms of location and connection of 

15 elements. of. the structural formwork; 

Figure 4 is an end view of a replica 'l'RANSFLOOR 
pre-cast concrete formwork panel used in test work carried 
out by the applicant; 

Figure 5 illustrates the test work set-up; 

20 Figure 6 is a load-deflection curve obtained from 
the test work on the TRANSFLOOR pre-cast panel; 

Figures ?(a) and ?(b) are load-deflection curves 
for structural f orimriork formed in accordance with the 
present invention tested by the applicant and using BONDBK 

25 profiled steel sheeting; 

Figure 8 is a load-deflection curve for BONDBK 
profiled steel sheeting tested by the applicant and; 
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Figure 9 is a table of results of finite element. 
analysis and modelling work carried out by the applicant. 

The pref erred embodiment of the structural member 
shown in Figures 1 and 2 is suitable for use as structural 

s foxmwork for a composite slab for a flooring system of a 

building. 

10 

15 

20 

With reference to Figures 1 and 2, the structural 
foxmwork comprises: 

(a) 

(b) 

(c) 

a profiled steel sheeting 3 having two 
parallel ribs S, three pans 6, and two lap 
joints 24, with the ribs 5 and the lap 
joints 24 extending in the longitudinal 
direction of the profiled steel sheeting 3; 

two top chord elements 7 spaced above the 
steel sheeting 3 and extending parallel to 
the ribs 5; and 

a plurality of web chord elements 9 
interconnecting the steel sheeting 3 and 

the top chord elements 7 to provide bracing 
in both the longitudinal and lateral 
directions of the profiled steel sheeting 
3. 

In effect, the foJ:mWork comprises trusses that 
are constructed with the profiled steel sheeting 3 fol:'ming 

25 the bottom chord element of each truss. 

In accordanc~ with the present invention, the web 
chord elements 9 are connected to the pans 6. 

In this connection, in the embodiment shown in 
Figures 1 and 2, the top chord elements 7 are positioned 
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above the centre of the two outer pans 6 of the profiled 
steel sheeting 3 and the web chord elements 9 of each top 
chord element 7 are connected to the pan 6 above which the 
top chord element 7 is located. The centre pan 6 of the 

S profiled steel sheeting 3 is free. 

The present invention extends to any other 
suitable arrangement of the top chord elements 7, the web 
chord elements 9, and the profiled steel sheeting 3 in 
which the web chord elements 9 are connected to the pans 6. 

10 By way of example, in the embodiment shown in Figure 3 (a) 
the top chord elements 7 are positioned above the ribs 5 
and the web chord elements 9 of each top chord element 7 
are connected to the pans 6 on opposite sides of the ribs 5 
so that, in effect, the web chords 9 straddle the ribs S. 

15 The profiled steel sheeting 3 may be of any 

suitable configuration, such as BONDBK steel sheeting. 

The top chord elements 7 and the web chord 
elements 9 shown in the figures comprise lengths of 
reinforcing bar. :Ct is noted that the top chord elements 

20 and the web chord elements may be formed from any other 
suitable section and be of any suitable configuration. 

:en the arrangement shown in Figures 1 and 2, the 
web chord elements 9 are welded to the steel sheeting 3 and 

to the top chord elements 7. With reference to Figure 
25 3(b), alternative fo%'JDS of connection of the web chord 

elements 9 to the profiled •teel sheeting 3 and to the top 
chord elements 7 comprise clinched or screwed connections. 

:ct is noted that the present invention extends to 
any suitable form of connection of the web chord elements 9 

30 to the profiled stee·1 sheeting 3 and to the top chord 
elements 7 which is capable of transferring longitudinal 
shear and tensile forces that develop when the assembled 
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unit is loaded. 

The structural f ormwork described above has the 
following features and advantages over other types of 
f oz:mwork such as profiled steel sheeting per se and precast 

5 concrete panels (such as 'l'RAHSl'LOOR precast panels). 

10 

15 

20 

25. 

30 

(i) By connecting the web chord elements 9 directly 
to the steel sheeting 3, the profiled steel 
sheeting 3 acts as the bottom chord of a 
plurality of trusses and its very large tensile 
capacity is available to be utilized in the 
longitudinal spanning direction of the formwork, 
thereby enabling relatively long unpropped span 
lengths. 

(ii) 

(iii) 

The second moment of area of the profiled steel 
sheeting 3 about its horizontal major principal 
axis contributes to the stiffness of the 
formwork. !'his contribution would be 

particularly significant in shallow-panels. 

!'here is the potential to reduce the density of 
the trusses by leaving the central pan open as is 
shown in the embodiment of Pigures 1 and 2. 'rhis 
applies because the ribs 6 can stiff en the 
profiled steel sheeting 3 to a significant 
degree. The resulting deflection of the profiled 
steel sheeting 3 in the unsupported pan 6 would 
therefore be less than if the sheeting 3 was 
flat. The option to leave free the middle pan 6 
also makes it possible for the profiled steel 
sheeting 3 to be walked on and the weight kept 
more manageable during handling. :Ct is also 
noted that by fitting polystyrene void formers in 
the free pans 6, workers find it easier to step 
over the trusses by walking on the polystyrene. 
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(iv) 'J.'he use of profiled steel sheeting 3 <as opposed 
to flat steel sheeting) has another advantage in 
that the ribs 5 develop mechanical interlock with 
the concrete which contributes to the 
effectiveness of the sheeting acting as 
longitudinal reinforcement of the composite slab. 

'J.'he structural f 0Z1DW0rk described above has the 
following features and advantages when compared with·the 
arrangements disclosed in Japanese patent application JP, 

10 A, 4-222739. 

(i) 

15 

20 (ii) 

25 

30 

(iii) 

The applicant has found in finite el~nt 
modelling and analysis work, which is discussed 
in more detail below, that the co1U1ection of the 
web chord elements 9 to the pans 6 in accordance 
with the present invention and not to the ribs as 
taught in the Japanese patent application 
produces structural formwork that has at least 
comparable, and in some situations significantly 
better, performance. 

A particular feature of the present invention is 
that it is well-suited to BOHJ>BK and similar 
profiled steel sheeting that has female lap ribs 
24 and male lap ribs 25 along each side of the 
steel sheeting. When connected together on site, 
the female lap ribs 24 and male lap ribs 25 form 
lap joints 26. '!he reason for this is that more 
trusses can be positioned in the pans 6 for a 
given width than with the arrangements disclosed 
in the Japanese patent application because the 
Japanese trusses can· not be comiected to the male 
lap ribs 25. 

'J.'he present invention is not subject to the 
limitation of the arrangements disclosed in the 
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Japaziaae'patent application t1l4t the ribs must be 

open in order to enable the web chord elements to 

he welded to the ribs. 

The present invention is not subject to the 

limitation of the arrangements disclosed in the 

Japanese patent application that the width of the 

"trusses" is determined by the spacing of the 

ribs of the profiled steel sheeting. 

Zn order to evaluate the performance of the 

structural form.work of the present invention the applicant 

carried out the following experimental work. 

1. 

form.work: 

2. 

Test work on the following types of 

(a) a TRANSFLOOR pre-cast panel; 

(h) a preferred embodiment of the structural 

form.work of the present invention; and 

(c) BONI>BK steel sheeting. 

Finite element modelling and analysis work to 

20 compare the performance of the structural formwork of the 

present invention with that disclosed in Japanese patent 

application JP, A, 4-222739. 

l(a) 'l'lU\HSFLOOR pre-cast panel. 

'l'he 'l'RAHSFLOOa pre-cast panel was constructed 

25 according to the details shown in Figure 4 and comprised a 

plurality of 11 Pittini 11 trusses 15 embedded in concrete. 

'l'he panel was 3,200 mm long and weighed 2.47 kN. 

'l'he test set-up is shown in Figure s. 'l'he 
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'l'RAHS!'LOOR. panel was supported at its end so that the un­
supported span length was 3,000 mm and· the loads were 
applied to the top face of the concrete at four locations 
along its length and across its width. The loading points 

5 coincided with open areas between the panel points . of the 
"Pittini 11 trusses 15 to enable steel bearing plates to be 
positioned through the openings. Therefore, the loading 
points were not at the normal (L/8, 39L/4, L/8). locations 
suited to simulating bending under uniform loading (see 

10 Figure 6) • The load was applied at a uniform displacement 
rate in deflection control. 

The total load-deflection curve obtained from the 
test is shown in Figure 6, and. is briefly described as 
follows. 

15 The initial portion of the curve (shown dashed) 
had to be estimated from the self weight of the panel (=2.3 
kN between support lines) using the average stiffness 
calculated. while· the loading frame was being applied (i.e. 
the next stage of loading) and. taking into account the 

20 final loading pattern. 

At a total load of approximately 6.8 kN, the 
slope of the load-deflection curve reduced suddenly 
corresponding to the onset of cracking of the concrete. 
Throughout the test, the cracks were observed to coincide 

25 with the lower node points of the 11 Pittini 11 trusses 15 
where the truss webs provided anchorage to the bottom chord 
wires, noting that at higher loads the cracks extended over 
the full depth of the concrete indicating that at the 
cracks the tensile reinforcement carried· the whole of the 

30 tensile forces. :rt can be seen in Figure 6 that the slape 
of the curve prior to cracking is satisfactorily predicted 
using elastic "uncracked11 transformed section theory as 
recommended in the 'l'RAHSFLOOR. Teclmical Manual. Using this 
theory, the tensile stress in the bottom fibre of the 
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concrete reached ''·•til>roximately 4 MPa at ·tlle onset of 
cracking. 'l'he compressive strength of the concrete at the 
time of loading was 31.0 HPa, and this value is very close 
to the characteristic strength of the H32 concrete 

5 specified for "l'RANSFLOOR panels. 

However, once cracking began, the flexural 
stiffness of the TRAHSFLOOR panel reduced considerably as 
shown in Figure 6. 

The TRANSFLOOR panel finally failed at mid-span 
10 when the two top chords of the 11 Pittini 11 trusses 15 

buckled together in compression. The failure occurred 
suddenly when the total load was approximately 15.9 kN 
(with a corresponding applied load equal to 13.5 kN). At 
this stage, the maxi.U. bending moment (per 11Pittini" truss 

15 15) supported at the mid-span cross-section was 3.0 kHm. 

This compared with an allowal;lle moment capacity of 1.52 kNm 

for a TllO truss given in the Transfloor Technical Manual. 
Assuming a lever arm of 107 mm between the centres of the 
top and bottom chords (which was a measured value), the 

20 stress in the lOmm diameter top chords of the 11 Pittini 11 

trusses 15 reached a maximum value of 357 HPa. With· 
knowledge of the stress-strain properties of the top chord 
steel, it was possible to deduce that the steel was still 
behaving elastically immediately prior to buckling. 

25 l(b) Preferred embodiment of the present invention. 

The pref erred embodiment of the structural 
f ormwork of the present invention was constructed using a 
sheet of 1.00 mm BONI>BK profiled steel sheeting and two of 
the same "Pittini" trusses used to construct the 'rRANSFLOOR 

30 panel described above. Therefore, the panel was fabricated 
slightly differently to that shown in Figare·2. 'l'he small 
bottom wires of the 11 Pittini 11 trusses were spot-resistance 
welded to the BONDBK sheeting in the middle between each 
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truss panel point. 'l'e:nSile testing of welded samples was 
carried out to confirm the suitability of the welding 
process once the machine settings had been det~rmined. :Ct 
should be :noted that the tensile capacity of these bottom 

5 wires was very small compared with that of the BOHDBlt 
sheeting. 

The test specimen weighed only 0.36 kN (compared 
with the TRANSFLOOR. panel which weighed 2.47 kN). 

The test work set-up was the s~ as that shown 
10 in Figure 5 for the 'l'RANSFLOOR. panel. The panel spanned 

simply-supported for 3000 mm, and the loads were applied at 
the same four locations along its length as for the 
'l'RANSFLOOR. panel. J:n one test (Test 1) on the panel, the 
loads were applied in the middle pan alone (see Figure 

15 7(a)). This test was terminated before causing any 

damage to the specimen. The panel was then 
failure (Test 2) with the loads only, applied in 

the outer pans where the 11 Pittini 11 trusses were located. 

The total load-deflection curves for Tests 1 and 

20 2 are shown in Figure 7, and are briefly described as 
follows. 

During Test 1, the middle· pan deflected much more 
than the outer pans which were restrained by the 11Pittini 11 

trusses (see Figure 7(a)). This was quite a severe test on 
25 the strength of the welds connecting the trusses to the 

sheeting. Ho welds failed and there were :no other 
undesirable secondary effects. Therefore, the test proved 
the robustness of the system to support reasonably heavy 
concentrated loads. The response up to a comparatively 

30 high load approaching 9 kN was entirely linear~ and the 
specimen returned to its original position when the load 
was removed. :en actual construction, once the concrete has 
been poured, the weight of the concrete will be uniformly 
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distributed across' ·all the pan areas, and~ the differential 

deflection between adjacent pans (eg line 2 less line 1) 
should be considerably less for this situation than shown 

in Figure 7(a). 

5 Daring Test 2, all the pans deflected about the 

same amount and only the average response is plotted in 
Figure 7(a). It can be observed tbat the curve is very 

linear. The test specimen was slightly more flexible than 
expected, which was most likely due to the free male and 

10 female lap ribs at the edges of the specimen which tended 

to deflect laterally while being loaded. If multiple 

panels had been tested joined together. it is likely that 
the discrepancy would have been le~s. 

'1'he entire total load-deflection curve for the 

15 test specimen when it was tested to failure is shown in 

Figure 7(b). It can be observed that the response is very 
linear right up until the point of collapse when one of the 

top-chord elements buckled in compression. The test 
specimen collapsed at a total load of 24.63 kN, 

20 corresponding to an applied load of 24.27 kN. 

l(c) BONDBK steel sheeting. 

A length of 1.00 mm Bondek sheeting used to 
construct the pref erred embodiment of the structural 

formwork of the present invention discussed in section (b) 

25 above was tested to failure in an identical manner as the 

preferred embodiment. 

'l'he associated total load-defection curve is 

shown in Figure 8~ 'l'he total load-deflection curve of the 
pref erred embodiment of the present invention is included 

30 in Figure 8 to show the dramatic difference in perfozmance 

between the two products, both with regard to flexural 

stiffness and strength. With reference to Pigure 8, the 
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preferred embodiment was about five times as stiff and 

about 1.65 times as strong. 

~he BOHDBK steel sheeting specimen failed 
normally by buckling of the ribs within the mid-span 

5 region. As noted above, the preferred embodiment also 
failed :by buckling (also in the mid-span region) when the 
reinforcing bars forming the top chords of the "Pittini" 
trusses gave way in compression. At the point of failure, 
both specimens exhibited a sudden reduction in. strength, 

10 which under dead (conservative) loading would result in 
sudden collapse. This type of behaviour is considered to 
be satisfactory. 

The test work confirmed that BOHDBK profiled 
steel sheeting could only be used in relatively short spans 

15 between permanent supports before requiring temporary 
propping. Zn reality it also lacks the stiffness and 

strength offered by many competing types of conventional 
timber and precast-concrete foJ:mWork systems. 

The test work also established that the pref erred 
20 embodiment of the pre_sent invention had significantly 

improved structural performance over the BOHDBK.steel 
sheeting. For example, the test work showed that by 

fitting two.110 mm high 11 Pittini 11 trusses with only 10 mm 
diameter top-chord wires to two pans of a 1.00 mm BON'I>Blt 

25 sheet~. that it became about five times as stiff (which 
remained constant until failure) and 1.65 times as strong. 

Furthermore, the results of a parametric study 
carried out by the applicant showed that for slab· depths up 
to 200mmand a deflection limit of span/240 (normally 

30 associated with tight deflection control for visible 
soffita), it is likely that unprepped spans in excess of 
5000 mm can be achieved using two 150 mm high 11 Pittini 11 

trusses per sheet.with 24 mm diameter bars. By relaxing 
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the deflection limit to span/150, it is p~·dicted that the 

same BONDBlt sheeting "Pittini" truss panels of the present 

invention could span in excess of 6000 mm. Further 

improvements could be made by voiding the slabs,. and it is 

5 feasible that the performance of the present invention as 

formwork could then begin to match that of precast,. hollow­

core slabs. 

The test work also showed that a typical precast­

concrete truss panel (viz. the 'l'RAHSFLOOR pan.el), which was 

10 approximately seven times the weight of the preferred 

embodiment of the present invention, had very i:Df erior 

performance and rapidly lost it flexural stiffness at the 

onset of cracking. 

15 

2. Finite element modelling and analysis. 

The modelling work was carried out with ABAQOS 

Version 5.4-1 and the analysis work was carried out with 

:tDEAS. 

The purpose of the finite element modelling and 

analysis work was to assess the performance· of a range of 

20 different structural formwork configurations under uniform 

load conditions that would result from wet concrete being 
cast onto each formwork to a depth of l?Omm. 

The left-hand column of Figure 9 includes a 

transverse section of each structural f ormwork evaluated by 

25 the applicant. 

With reference to the Figure, the formwork ranged 

from: 

(i) a flat steel sheet with two lines of trusses 

connected to the sheet (sample(a)), 
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(ii) a profiled steel sheet with two 

parallel lines of trusses connected to 
the ribs (sample(e)) in accordance with 
the teaching of the Japanese patent 

application, and 

(iii) various embodiments of the present 
invention (samples (c), (d), (f), (g) 
and (h)). 

For the purpose.of the finite element modelling 

10 and analysis work, the applicant selected: 

15 

20 

. 25 

(i) ~width of 600mm for the steel sheeting for all 

samples except for sample· (a) (300mm wide); 

(ii) 

(iii) 

a spacing of 200mm between the trusses for 

s~les (a) and (g), 400mm between the trusses of 

samples (b) to (f), and 240mm between the trusses 

of sample (h), in each case measured from top 

chord to top chord; 

an initial heighe of llOmm for each sample - as 

measured between the centres of the top chords 

and the pans; and 

(iv) span lengths of 2m and 4m for all samples with 

the samples simply-supported at each end, and. a 

span length of 4m for samples (d) to (f) with the 

samples fixed at each end. 

'l'he modelling and analysis work predicted the 

average maximum vertical defection (in mm) of the pans, the 

ribs, and the top chords at transverse sections through the 

formwork midway between the formwork supports. 

From the viewpoint of performance, the important 
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parameters are: 

(i) the top chord deflection; and 

(ii) the differential local deflection, i.e. pan 

deflection - top chord deflection. 

5 The results in Figure 9 establish that the 

overall perfoJ:mance of samples (c), (d), (f) and (g) in 

accordance with the present invention is at least 

comparable to that of sample (e} in accordance with the 

Japanese patent application. The results also establish 

10 that the top chord deflection of samples (c}, (d), (f), and 

(g) was considerably less than that for sample (e) and, 

therefore the samples in accordance with the present 

invention performed significantly better than that of the 

Japanese patent application in terms of this parameter. 

15 The results also establish that the present invention 

allows substantial flexibility in terms of positioning of 

the trusses without loss of performance. 

Since modifications within the spirit and. scope 

of the invention may readily be effected by persons skilled 

20 in the art, it is to be understood that this invention is 

not limited to the particular embodiment described by way 

of example hereinabove. 
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A structural member comprises: 

(a) a profiled steel sheeting having a 
plurality of parallel ribs separated by 

pans; 

(b) a plurality of top.chord elements spaced 
above the steel sheeting; and 

(c) a plurality of web chord elements 
connecting together the steel sheeting and 
the top chord elements with each web chord 
element being connected to one of the pans 
or to adjacent pans; 

such that the steel sheeting, the top chord elements, and 
the web chord elements define at least one truss. 

2. ~e structural member defined in claim 1 wherein 
the web chord elements that are connected to one top chord 
element are connected to one pan such that the top chord 
element is positioned above that pan. 

3. The structural member defined in claim 1 wherein 
20 the web chord elements that are connected to one top chord 

element are connected to adjacent pans such that the top 
chord element is positioned above the rib that separates 
the adjacent pans. 

4. ~e structural member defined in any one of the 
25 preceding claims wherein the connections between the web 

chord elements and the steel sheeting and between the web 
chord elements and the top chord elements are capable of 
transferring longitudinal shear and tensile forces that 
develop when the structural formwork is loaded. 
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s. The structural member defined in any one of the 
preceding claims wherein the ribs are open or closed. 

6. The structural :member defined in any one of the 
preceding claims wherein the steel sheeting comprises two 

S ribs that divide the steel sheeting into three pans and a 
lap joint that extends along each side edge of the steel 
sheeting. 

7. The structural member defined in any one of the 
preceding claims wherein the top chord elements are 

10 selected from reinforcing bar or wire or elongated channel­
shaped members. 

8. The structural member defined in any one of the 
preceding claims wherein the web chord elements are 
selected from reinforcing bar or wire or elongated channel-

15 shaped members. 

20 

9. A composite slab for a flooring system of a 
building comprises: 

(a) the structural formwork defined in any one 
of the preceding claims; and 

(b) a layer of concrete on the structural 
form.work. 
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