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2. Case Study Applications 

SHM and Damage Detection

SHM & Sensors

Building Management & Sensors

IFC Schema



Case Study Applications – SHM and Damage Detections 

McGuire BM. Using building information modeling to track and assess the structural 
condition of bridges (Doctoral dissertation, Colorado State University. Libraries).
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Case Study Applications – SHM and live Sensors

Structural Performance Monitoring Using a Dynamic Data-Driven BIM Environment
Juan Manuel Davila Delgado, Liam J. utler, ; IoannisBrilakis,, M.ASCE; Mohammed Z. E. B. 
Elshafie, and Campbell R. Middleton



Case Study Applications – Building Environmental Sensors

Chang, K.-M.; Dzeng, R.-J.; Wu, Y.-J. An Automated IoT Visualization BIM Platform for 
Decision Support in Facilities Management. Appl. Sci. 2018, 8, 1086.



Case Study Applications - Building Environmental Sensors
Chang, K.-M.; Dzeng, R.-J.; Wu, Y.-J. An Automated IoT Visualization BIM Platform for Decision Support in Facilities 
Management. Appl. Sci. 2018, 8, 1086.



Case Study Applications – SHM and Live Sensors

IFC Schema  Extension
Theiler MI, Dragos KO, Smarsly K. BIM-based design of structural health monitoring 
systems. InProceedings of the 11th International Workshop on Structural Health 
Monitoring, Stanford, CA, USA 2017 Sep 12 (Vol. 12).

Case Studies



3. Lighthouse Asset Management with BIM

Case Studies



Kish lighthouse





Kish lighthouse – Damage Detection & Visualisation



Rocking about annulus or Base

Pressure Signal

Kish lighthouse – Structural Issues



Building Sensors
Pressure
Vibration
Cracking

Environmental 
Sensors

Wind
Wave
Tides
Temp

Database 
Storage

Dynamic BIM

DYNAMO
Key Schedules

Virtual Sensors



Dynamo – Graphical programming interface that enables automation, 
integration and processing of data within the BIM environment

Uses Nodes and Elements 

Visually Orientated



Some Case Study Applications

Lidar Wind Sensor

Dublin bay buoy

External Sensors

In-situ Wave Gauge

Remote Database

BIM Environment

Geophone Sensors

Pressure Sensor

BIM

Sensor Nodes

Sensor Network



DYNAMO

O’Shea, Michael & Murphy, Jimmy. 
(2020). Design of a BIM Integrated 
Structural Health Monitoring System 
for a Historic Offshore Lighthouse. 
Buildings. 10. 131. 
10.3390/buildings10070131. 



4. Next Steps….

Add more sensors

Decarbonising Lighthouses with BIM integrated analysis Kish, Fastnet and Tuskar

Humidity
Thermal performance

Energy Consumption
Renewable Sources



GEOBIM – Monitoring Historic  Retaining Structures 
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Using the Model to undertake
3d Printing 

Examining FOS for Stability

Scale model for tank testing

1:60 Scale 1:200 Scale


