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Improving the dynamic performance of a floor system 
 
Both the Murray Allen analysis and the FE modelling suggest that Mode 1 may give rise to an acceleration in 
excess of 0.5% of gravity – and is thus considered unacceptable for an office space. To decide the best way for 
the designer to improve the dynamic performance of the floor it is necessary to again consider equations 16 and 
10: 
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For a single degree of freedom system, the Me in the two equations are the same. For a slab system they are 
significantly different with Me in equation 16 being the effective mass of the total weight W involved in the natural 
frequency mode while Me in equation 10 is simply the (effective) tributary mass supported by a single beam. As 
illustrated in the main calculations Me.involved in motion = 4.5 x Me.for a single beam. Without going through all the 
mathematics in detail, with Me = the effective tributory mass for a single beam then equations 10 and 16 may be 
combined to give: 
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Where Me = μ x Me.static         With Me.static = the effective tributory mass to satisfy static requirements 
And  K = κ x Kstatic  With Kstatic = the stiffness required to satisfy static requirments 
 
The acceleration predicted by equation 19 can then be plotted for values of μ and κ varying from 0.2 to 2.0 as 
illustrated in graph 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Variation of a/g with mass      Variation of a/g with stiffness 
 
Graph 2 Illustration of the variation in acceleration with mass and stiffness 
 
Graph 2 illustrates that simply adding mass to the floor (without altering the stiffness) has a very minor effect on 
the maximum acceleration. Doubling the floor mass produces a reduction in acceleration from 0.4 to 0.3% of 
gravity. Increasing the stiffness on the other hand produces more significant changes in acceleration with a 
doubling in stiffness reducing the acceleration from 0.4 to 0.2% of gravity. 
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Disclaimer: The information presented by the Australian Steel Institute in this publication has been 
prepared for general information only and does not in any way constitute recommendations or 
professional advice. The design examples contained in this publication have been developed for 
educational purposes and designed to demonstrate concepts. These materials may therefore rely on 
unstated assumptions or omit or simplify information. While every effort has been made and all 
reasonable care taken to ensure the accuracy of the information contained in this publication, this 
information should not be used or relied upon for any specific application without investigation and 
verification as to its accuracy, suitability and applicability by a competent professional person in this 
regard. Any reference to a proprietary product is not intended to suggest it is more or less superior to any 
other product but is used for demonstration purposes only. The Australian Steel Institute, its officers and 
employees and the authors, contributors and editors of this publication do not give any warranties or 
make any representations in relation to the information provided herein and to the extent permitted by law 
(a) will not be held liable or responsible in any way; and (b) expressly disclaim any liability or 
responsibility whatsoever for any loss or damage costs or expenses incurred in connection with this 
publication by any person, whether that person is the purchaser of this publication or not. Without 
limitation, this includes loss, damage, costs and expenses incurred as a result of the negligence of the 
authors, contributors, editors or publishers. 

The information in this publication should not be relied upon as a substitute for independent due 
diligence, professional or legal advice and in this regards the services of a competent professional person 
or persons should be sought. 
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