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It has come to SCI’s attention that some 
contractors are using large laser levelling machines 
when pouring composite slabs (as shown in 
Figure 1), and it is important to note that the 
weight of such machinery will not normally have 
been considered in the design. This note explains 
why such machines should not be used unless they 
have been specifically accounted for.

 The temporary construction stage usually 
governs the choice of the steel sheeting. For typical 
composite slabs, the recommended construction 
imposed loading is 1.5 kN/m² over a 3m × 3m 
‘working area’. This loading value allows for a 
reasonable number of construction operatives, 
impact, the heaping of concrete during placing, 
hand tools, and small items of equipment and 
materials for immediate use. 

Laser screed machines can be used to level 
wet concrete to a constant plane, with some 
weighing over 800kgs. The combined weight of 
the laser screed machine, the operatives and the 
ponding of concrete from the deflection of the 
steel sheeting may be larger than the allowable 
temporary construction loading considered in 
codified design. Additionally, the concentrated 
loads from the wheels may cause local damage to 
the ribs of the steel sheeting, which will decrease 

its stiffness, therefore leading to an increase in 
deflections and extra weight of concrete due to 
additional ponding. There is therefore a ‘snow 
balling’ effect.

Therefore, unless these machines have been 
specifically accounted for in the design of the 
steel sheeting, they should not be used during the 
construction of composite slabs.

It is worth reminding readers of another 
important consideration when the constant plane 
method of construction is used, namely that 
considerably more concrete will be needed and 
thicker slabs will result from combined deflections 
of the supporting steelwork and steel sheeting 
itself. These can far exceed recommended limits 
for deflection of the sheeting alone. Levelling 
to a fixed datum should not be adopted without 
first confirming with the designer that the extra 
weight of concrete ‘ponding’ has been allowed for 
in the design. A preferred alternative is to pour 
the concrete to a fixed thickness, recognising this 
may not lead to a level upper surface. Further 
information on composite slab pouring methods is 
given in AD 410.

Good practice guidance on the design and 
construction of composite slabs can be found in 
SCI’s P300 and the Concrete Society’s TR 75.
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connectors and flashings.
For relevant products, the steel grades used in production will typically be 

stated on the manufacturer’s BS EN 1090-1 Factory Production Control 
Schedule.

Mill test certificates
Justification for mechanical properties typically comes in the form of a mill test 
certificate (MTC), Type 3.1 in accordance with EN 10204. This is referenced 
within BS EN 1090-4:2018 as a requirement for declaring material 
characteristics. BS EN 1090 is the execution standard of steel structures and 
aluminium structures, with Part 4 being the technical requirements for cold-
formed structural steel elements and cold-formed structures for roof, ceiling, 
floor and wall applications. 

Mill test certificates will be issued based on the product standard 
requirements, therefore material properties will be tested based on the direction 
given by the product standard. For example, products designated based on their 
transverse properties will have mill test certificates issued with transverse 
material properties. 

Supplementary testing
It has been observed that steel supplied to product standards based on 

transverse direction values may show some variation in properties when 
measured in the longitudinal direction, compared with those presented in BS 
EN 1993-1-3.

For materials designated based upon their transverse properties, it may not 
be possible for the manufacturer to obtain a MTC Type 3.1 for steel properties 
measured in the longitudinal direction. As such, specifiers of these material 
grades should use due diligence to justify the longitudinal properties used in 
design.

Where materials given within Table 1 are specified, the designer has several 

options for justifying the mechanical properties. These may include:

1.	Completing coupon tests in accordance with BS EN 1993-1-3:2006 § 3.2.1 (or 
BS EN 1993-1-3:2024 Annex A.2)

2.	Empirical experience, which may also include design assisted by testing
3.	Engaging with the supplier to discuss the feasibility of a longitudinal MTC 

Type 3.1. (This may be unlikely since the transverse direction is designated 
by the standard. Where this is possible orders may be subject to other 
criteria, for example minimum quantities.)

The designer must satisfy themselves that the approach taken is compliant 
with the assumptions and rules given by the Eurocodes.

Regardless of the approach used, for any material procured from Table 1, a 
MTC Type 3.1 must still be provided in accordance with BS EN 1090-4:2018 and 
will typically give properties in the transverse direction only.

The UK National Annex for the 2nd Generation EN 1993-1-3 is expected to 
provide similar guidance to that presented here. 

Conclusions
BS EN 1993-1-3 provides rules for the design of cold-formed members and 
sheeting and allows the use of a large number of steel grades.

Rolled steel sheet, strip and wide flats will have different material 
properties in the longitudinal and transverse directions.

The longitudinal properties should be used for structural design purposes.
Some steel grades have nominal properties designated based on their 

transverse properties, in these cases the designer must be satisfied that the 
longitudinal values used in design are achieved.

Supplementary testing may be required as mill test certificates provided as 
standard may not provide information on the longitudinal material 
properties. T
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Figure 1: Laser screed machine used during the construction of 
a composite slab

https://steelconstruction.info/Steel_construction_products#Profiled_sheeting
https://www.steelconstruction.info/Composite_construction#Composite_slabs
https://www.steelconstruction.info/Floor_systems#Floor_stiffness
mailto:advisory@steel-sci.com

