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Abstract 
 

Building Information Modelling (BIM) has been widely used in Australia for over a decade, gaining 

significant traction in the construction and infrastructure sectors. While it's challenging to pinpoint 

an exact date for its widespread adoption, BIM began gaining prominence in Australia around the 

mid-2000s, with its utilization steadily increasing since then in the construction industry more gen-

erally (Olatunjiand Kumaraswamy, 2015).  

The integration of Building Information Modelling (BIM) technology into heritage building conserva-

tion, known as Heritage Building Information Modelling (HBIM), represents a significant advance-

ment in the management and maintenance of historic structures (Cheng et al., 2015; Logothetis et 

al., 2015).  

This paper explores the extension of BIM to heritage buildings, emphasizing its potential to stream-

line Facility Management (FM) operations. By incorporating FM applications, HBIM can record 

building pathologies, maintenance histories, and current conditions directly within 3D models, 

which are accessible to maintenance operators. This integration enhances the monitoring and 

maintenance of heritage buildings, leveraging cloud-based or in-house data storage to ensure se-

cure access to pertinent information. 

The implementation of HBIM allows for the integration of traditional building inspection methods 

with technological innovations, providing additional tools to monitor hard-to-access areas. While 

physical inspections remain necessary, HBIM offers supplementary means of recording and moni-

toring until such technologies mature to potentially replace manual inspections. Recording of 

building pathologies and maintenance issues can be added directly into the 3D models of the 

buildings and can be accessed by maintenance operators to enable them to review the history of 

repairs and current condition of the building components. Models and all pertinent integrated 

information and data can be stored in the ‘Cloud’, or in an in-house data-storage facility depending 

on the security protocols of the building owners. Eventually, utilising BIM integrated with FM 

databases will integrate the updates of maintenance and repairs into a lifecycle forecast simulation 

of any heritage building. 

Technological innovations can be streamlined and integrated with the traditional types of building 

inspections to include sketches, photographs, and measurements drawn from the systems 

mentioned above. BIM-generated information is not intended to fully replace physical building 

inspections; these new innovations will provide additional tools to monitor places which are hard to 

access during a building inspection. HBIM can already accommodate FM operations of heritage 

buildings (Cheng et al., 2015) and SHM is available to aide conservators in routine inspections 

(Anastasi et al., 2009, Ceriotti et al., 2009, Wu et al., 2010). These technologies will serve as 

supplemental tools for recording and monitoring until physical inspections become redundant due 

to the new systems maturing to a more sophisticated technological level. 
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One of the case studies undertaken for this research, the Sydney Opera House (SOH), is already 

using the very latest state-of-the-art technology to solve the issues pertaining to the collection and 

retention of accurate building documentation and recording historical data about the building. The 

Sydney Opera House collects all of the data from the existing building maintenance system – 

which is called ‘Maintrack’ for their facilities management  operations and integrates them into a 

building information model (BIM). All repairs, building pathology, and other important records are 

being kept on a centralised FM/BIM database, so that existing and future operators can easily 

retrieve any important information they require for planning future maintenance, repairs or other 

building-type works. 

The case study of the SOH demonstrates the application of state-of-the-art HBIM technology, inte-

grating existing maintenance data into a centralized FM/BIM database. This approach facilitates 

the efficient retrieval of essential information for future maintenance planning. Although high-profile 

heritage buildings like the Opera House can afford this sophisticated technology, broader adoption 

is anticipated as costs decrease and systems become more accessible. Figure 1 illustrates 

diagrammatically the Sydney Opera House system. 

It will only be a matter of time before the majority of the monitoring and recording of maintenance 

information and operations related to heritage buildings will be coded in the BIM environment and 

then those applications will be linked with any facility management system so that continual 

updates of maintenance operations can be monitored and managed. Mathematical and computer 

simulations of a building’s lifecycle, deterioration and required renewal profile can also be derived 

using this platform. Ultimately, the widespread adoption of HBIM for heritage buildings will enable 

continuous updates of maintenance operations and support lifecycle forecasting, enhancing the 

preservation and management of historic structures. 

 

References 

 
ANASTASI, G., LO RE, G. & ORTOLANI, M. WSNs for structural health monitoring of historical buildings.  

Human System Interactions, 2009. HSI '09. 2nd Conference on, 21-23 May 2009 2009. 574-579. 
 
CHENG, H.-M., YANG, W.-B. & YEN, Y.-N. BIM applied in historical building documentation and 

refurbishing.  The International Archives of the Photogrammetry, Remote Sensing and Spatial 
Information Sciences, Volume XL-5/W7, 2015,  25th International CIPA Symposium 2015, 31 August 
– 04 September 2015, Taipei, Taiwan, 2015. 

 
CERIOTTI, M., MOTTOLA, L., PICCO, G. P., MURPHY, A. L., GUNA, S., CORRA, M., POZZI, M., ZONTA, 

D. & ZANON, P. Monitoring heritage buildings with wireless sensor networks: The Torre Aquila 
deployment.  Information Processing in Sensor Networks, 2009. IPSN 2009. International 
Conference on, 13-16 April 2009 2009. 277-288. 

 
LOGOTHETIS, S., DELINASIOU, A. & STYLIANIDIS, E. 2015. BUILDING INFORMATION MODELLING 

FOR CULTURAL HERITAGE: A REVIEW. ISPRS Annals of the Photogrammetry, Remote Sensing 
and Spatial Information Sciences, Volume II-5/W3, 2015, 25th International CIPA Symposium 2015, 
31 August – 04 September 2015. Taipei, Taiwan. 

 

OLATUNJI, OLUWOLE ALFRED, AND MOHAN KUMARASWAMY. "A review of BIM adoption by the Australian 
construction industry." Smart and Sustainable Built Environment 4.3 (2015): 267-287. 

 



 

 

WU, H., POZZI, M., ZONTA, D., ZANON, P., CERIOTTI, M., BRUNO, F., MOTTOLA, L., PICCO, G. P., 
MURPHY, A. L., GUNA, S. & CORRÀ, M. Long term wireless ambient monitoring of heritage 
buildings.  SPIE 7647, Sensors and Smart Structures Technologies for Civil, Mechanical, and 
Aerospace Systems 2010, 76470K (March 31, 2010); doi:10.1117/12.848006, 2010 San Diego 
Californica. International Society for Optics and Photonics, 76470K-76470K-12. 

 
 

Figures 

 

Figure 1 Sydney Opera House FM/BIM streamlining 

 

 

 

 

 

 


