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Figure 1: Widths associated with a concentrated load (1 indicates topping, 2 the slab reinforcement, noting that in typical UK practice it would not be placed as shown) 

AD note 4501 provides guidance on the design of 
composite slabs subjected to concentrated point 
loads. The present AD note provides further 
guidance on the topic. The method to calculate the 
applied transverse bending moment proposed by 
AD 450 is a simple approach2. The fi rst reference 
to such a method may be traced back to 19943, 
where the author acknowledges that the method 
is conservative. The present note proposes a more 
sophisticated approach, as a supplement rather 
than a replacement for the approach in AD 450. 
This more advanced approach is particularly 
relevant for the UK market, where typically we rely 
on a single layer of reinforcement with a minimal 
cover to the top surface of the slab, for which the 
simplifi ed method proposed by AD note 450 may 
result in an onerous requirement for the area 
of reinforcement required to resist transverse 
bending. Two layers of reinforcement, or a single 
layer placed lower in the slab, are typical in most 
other European countries. As we are seeing more 
use of deeper slabs in the UK, adding a second layer 
may be a sensible option.

 Despite the fact that high point loads on 
completed composite slabs are normally only found 
in particular cases (such as a car park), during 
the construction stage of a building they are much 
more common, as the slabs may be required to 
resist high point loads due to temporary equipment 
such as mobile elevating work platforms (MEWPs). 
However, the coincident load level on the slab 
under such conditions is relatively low (self-weight 
of the slab, live load due to the construction 
stage and the equipment itself). Spare capacity 

is therefore expected, resulting in a low level of 
utilisation for the longitudinal slab design, for this 
temporary condition.

 The applied transverse bending moment (MEd,t) 
is given in AD 450 as a function of bem , am, bm

and QEd as shown in Equation (1). The variables 
involved in the method are illustrated in Figure 1. 
The two main topics of discussion of this AD note 
are the variables bem and aem. The former has a 
direct infl uence on the level of applied transverse 
moment, and the latter determines the resistance 
to transverse bending, as will be seen below.

AD note 450 guidance: 
AD 450 proposes a value for the applied moment 
MEd,t , which is supported by a transverse strip of 
width am. Variables are as defi ned below: 

MEd,t =
QEd (bem - bm)

8 am
(kNm/m) (1)

am = ap + 2(hc + hf)    (2)
bm = bp + 2(hc + hf)    (3)

For a simply supported composite slab:

bem,max = bm = 2Lp   1 -
Lp

L
≤ slab width[ ]    

(4)

bem:
Eurocode 4 provides maximum admissible values 
for the eff ective width bem of the longitudinal strip 
of slab that is assumed to support a point load (as 
the Eurocode rules are based on maximizing the 
resistance of the slab in the longitudinal direction). 
The width bem is a function of the transverse 
stiff ness of the slab, the distance from the point 

load to the nearest support and the point load 
contact area. The ENV (so-called pre-standard) 
version of Eurocode 44, explicitly stated that if 
transverse bending of the slab is ignored, the 
width bem could be taken as simply bm (and no 
transverse reinforcement would then be needed). 
Intermediate values for the eff ective width of the 
longitudinal strip of slab bem, between bm and the 
value reported by Eurocode 4 (denoted from here 
on as bem,max ), may also be considered. Reducing 
the width bem,max given by Eurocode 4 would make 
the longitudinal slab design more onerous, but 
benefi t the transverse slab design when compared 
with applying the simplifi ed method proposed 
by AD 450. This benefi t arises because the width 
of the longitudinal strip is also the span of the 
transverse strip, and the greater that span the more 
reinforcement is needed to resist a given load. 
Varying the assumed width of the longitudinal strip 
may be particularly helpful for the cited cases of 
composite slabs subjected to point loads during 
the construction stage, where the designer has very 
limited options.

aem:
AD 450 assumes that the eff ective width of the 
transverse strip of slab over which the point load 
is carried is limited to am. The cited conservativism 
in the design method is mainly related to this 
assumption. The eff ective width of the transverse 
strip that may actually be mobilized (denoted 
from here as aem) is greater than am. Given that the 
transverse stiff ness of the slab is assumed to be 
suffi  cient to spread a point load over a longitudinal 
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strip of width bem, it is clear that a width greater 
than am can be mobilized for transverse bending. 
Equation (5) proposes a maximum value for 
the eff ective width of the transverse strip of slab 
subject to transverse bending (aem, max ). The applied 
moment per metre may therefore be determined 
using Equation (6). This leads directly to a 
specifi cation of the area of transverse reinforcement 
needed per metre.

aem,max = am +
bem

3
but aem,max ≤ Slab span (5)

MEd,t =
QEd (bem - bm)

8 aem
(kNm/m) (6)

The transverse bending moment given by 
Equation (6) is applicable to composite slabs 
with It⁄Il ≤ 0.50, where It and Il are the uncracked 
transverse and longitudinal second moment of areas 
of the slab, respectively.

Comments:
Using the limiting value of aem = am has the advantage 
that any other point load present in the direction 
of the slab span will not overlap (assuming a 
minimum point load spacing of am, which is sensible 
for practical cases). So, the design of transverse 
reinforcement for each point load can be treated 
independently. When assuming aem greater than am , 
the designer may need to consider the overlapping 
eff ect of adjacent point loads that are trying to 
mobilise the same part of the slab. Reinforcement 
requirements would need to be additive. The 
designer should also consider the proximity of 
other point loads in the transverse slab direction, 
which may result in an overlapping of the attributed 
eff ective slab widths for longitudinal bending bem. 
The defi nitions of bem,max and aem,max in Equations 
(4) and (5), respectively, are intended to provide a 
sensible compromise between competing demands.
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