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Because boring is not 
boring: an application of 
muography in civil 
engineering 
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1. Grand Paris Express 
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2. Tunnel Boring Machine
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3. First try out: looking at a TBM from the side

05/05/21 REINFORCE webinar | www.reinforceeu.eu 4



4. Mobile detectors: stereoscopy 3D
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2-D Muographies
Apparent density

3-D reconstruction 
3D density estimate

TBM-ground 
situation



5. 3D reconstruction inputs
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Digital Elevation 
Model (DEM)

TBM navigation data

Building footprints Model



6. Example of 3D density estimates
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7. Validation on known targets 

05/05/21 REINFORCE webinar | www.reinforceeu.eu 8



8. Arriving in futur station « gap » (Anomaly)
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Anomaly detection alert
Massive weakening detected

Density chart



9. Conclusions
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(1) The results are promising. Many improvements 
are still ongoing.

(2) 3D reconstruction techniques applied to 
moving TBM are still in their infancy. :

+ TBM specific detectors are designed
+ 3D algorithm needs to be refined (prior 
information integration, speed …)

Thank you for your attention !
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