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Motivation 
• Street-works cause 10-

20% of urban costs 

• 600,000 trench road-
works in some EU capitals 

• They generate noise, dust, 
congestion, danger 

• Reducing it by 10% the EU 
social benefit is ~800€ M 

• Trenchless method is 
used only in 5% of works 



Goal 
• The goal of the project is the 

development of underground robotic 
system capable of: 

• Trenchless construction of subterranean 
small-diameter and highly curved tunnels 
for water & gas pipes, telecoms cables, etc. 

• Autonomous localization, mapping and 
navigation during its operation in different 
and complex terrains 

• Intelligent combination of the massive data 
gathered during operation to improve its 
perception and cognition abilities 

 



Approach 

• Modular urban underground robot for 
small  diameter pipes 

• Novel ultrasonic drill-tool to foster 
pulverization of the rocks 

• Tunnel´s walls 3D printed with 
additive material for wall support 

• On-board sensors & ground 
penetrating radar for autonomous 3D 
navigation 

• Hierarchical control architecture for 
intelligent decision making 
 



Impact 

• Transform the European trenchless excavation 
industry in to Intelligent Digital sector 

• Introduce the advanced robotics technologies 
for increase the competiveness of the 
companies 

• Drastically reduce the traffic congestion & 
pollution increasing, in this way, the quality of 
life of neighbors and pedestrians 

• Enabling technologies for new potential 
applications: search and rescue, mining and 
quarrying, civil applications, mapping, etc. 
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