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The paper describes the results from the most realistic simulation of a URM building available 
using the Applied Element Method. 

Using the proprietary ‘Extreme Loading of Structures’ (ELS) software, we have modelled the 
Immaculate Conception Church (Geraldine, Canterbury) utilising the ‘as built’ information with 
verification form visual investigations and material testing. The complete model comprised 
approximately 150,000 elements and included modelling of the URM walls with unique ‘true’ brick 
and mortar elements. This produced the most realistic analysis for this type of structure. 

Dynamic effects and potential progressive collapse issues were evaluated using time-history 
analysis and specific Earthquake ground motion records, selected based on the recommendations 
of the NZS 1170.5:2004 by the project’s geotechnical engineer. 

Our performance based assessment pinpoints, with high accuracy, where the building’s potential 
weaknesses are during real ground motions and visually illustrates in real time where it will fail or 
collapse. 

The ELS analysis determined that the Immaculate Conception Church is deemed not to be an 
‘earthquake prone’ building as defined under the current Building Act and related regulations which 
was a significant improvement over the previous simplified assessment of the building. 

We consider this methodology to be a significant breakthrough with safety and economic benefits 
for the community as it can highlight specific building weaknesses much more efficiently and so 
allow targeting of the rehabilitation required leading to cost effective solutions. Alongside this it can 
assist with the development of safer emergency exit routes away from areas of potential collapse.  

 


