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Innovative processes

» new seismic probing systems for TBMs
» tunnel face scanner

» mobile multi sensor systems for inspection

» new low cost 3d-deformation laser scanners

+ TBM steering optimization software

» decision support system for cyclic tunneling

» Underground Construction Information System
= new data visualizations, Virtual Reality, ..

» new computational methods for prediction
« new numerical simulation software

» coupled DEM-FEM-BEM technigues

« new matenal madels for rock and soil

» knowledge based systems (Al-techniques)
« fuzzy logic techniques

Innovative technologies Maintenance and service

- very big diameter TBM's (> 15m)

- decreased dependency on ground
- new disc cutters, tool wear monitoring, ...

« intelligent road headers (steenng software,..)
» automation of shotcreting (robots,...)

« new shotcretes, new concrete segments

« new types of additives, foams, explosives, ..
« new safety concepts (sensor networks)

» new sensors for structural state monitoring

- non-destructive, automated, longterm stability
- minimal interference with operation

» new mobile data recording systems

« new robots for inspection and service (IRIS)

» ESITml (Europ. Stand. Integrity of Tunnels-ml)

= maintenance management tocls

X &X : Klaus Chmelina. (2005). TUNCONSTRUCT EZHME AJ{| YHEHXZ(STSI X7H2)
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