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Refer to the main calculations for further details relating to the implementation of the Murray Allen method for the 
dynamic assessment of flooring systems. 
 
Dynamic assessment using finite element analysis 
 
Potentially FE modelling and analysis may be used for dynamic assessment of flooring systems, but there are 
problems as follows: 
• Like all FE analysis great care is needed in order firstly to develop a model that is representative of reality 

and secondly to correctly interpret the output information 
• There is a fair body of published information available relating the results of Murray Allen assessments to 

experimental data but little published information relating directly to FE predictions   
• With the Murray Allen method, the “fiddles” involved in the assessment of W are difficult to duplicate in an 

FE analysis. While these fiddles may appear to be relatively ad hoc and approximate in nature, they do 
effectively represent an element of “wisdom” in the procedure that has been developed in order to match 
the results to experimental data.  

 
Despite these problems FE analysis can be useful in visualising what is happening at a qualitative level. Figure 8 
illustrates a model of a composite flooring system corresponding to that in the main design calculations. As far as 
possible, the model has been set up to conform with the expectations of a Murray Allen method. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8  FE model of flooring system 
 
Figure 9 shows the FE prediction of the first four significant natural frequency modes for this floor system. The 
natural frequencies predicted are generally similar to those predicted in the main calculations using equation 1, 
as modified to determine the combined frequency. 
 
Note that with each of the modes there are effects similar to those illustrated in figure 6 though there may be a 
significant space between the different areas of dynamic movement. Modes 1 and 2 are clearly very similar. 
Mode 1 involves two corner regions moving in opposite directions. Mode 2 is similar but with both regions moving 
in the same direction. For both modes 1 and 2, it would appear that the area of slab involved in the mode is 
approximately twice the area of a corner panel. 
 
Modes 3 and 4 are again similar with motion in the same direction for mode 3 and in opposite directions for mode 
4. It would appear that the area of slab involved in the mode is the area of slab to the left of the core plus the 
area of slab to the right of the core. It would also appear that the area involved in modes 3 and 4 is significantly 
larger than the area involved in modes 1 and 2.  



 

composite design example for multistorey steel framed buildings II

AUSTRALIAN STEEL INSTITUTE 
(ABN)/ACN (94) 000 973 839 

 
Composite Design Example for Multistorey Steel Framed Buildings 

 

Copyright © 2007 by AUSTRALIAN STEEL INSTITUTE 

 

  

 

Published by: AUSTRALIAN STEEL INSTITUTE 

All rights reserved. This book or any part thereof must not be reproduced in any form without 
the written permission of Australian Steel Institute. 

Note to commercial software developers: Copyright of the information contained within this publication is 
held by Australian Steel Institute (ASI). Written permission must be obtained from ASI for the use of any 
information contained herein which is subsequently used in any commercially available software package. 

FIRST EDITION 2007 (LIMIT STATES) 

National Library of Australia Cataloguing-in-Publication entry: 
Durack, J.A. (Connell Wagner) 
Kilmister, M. (Connell Wagner) 
Composite Design Example for Multistorey Steel Framed Buildings 

1st ed. 
Bibliography. 
ISBN 978-1-921476-02-0 

1. Steel, Structural—Standards - Australia. 
2. Steel, Structural—Specifications - Australia. 
3. Composite, (Engineering)—Design and construction. 
I. Connell Wagner 
II. Australian Steel Institute. 
III. Title  
 

  

 

 

 

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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