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Building and construction information modelling (BIM) for 
decision making is a vital means for the analysis of complex, 
integrated and multi-disciplinary systems such as mecha-
nized tunnelling in urban areas. Both the planning and the 
design phase require analysis, modelling, numerical analy-
sis, and visualisation with consideration of widely differing 
scales (from cm to km). The current state-of-the-art tunnel 
design process is cumbersome and involves significant ma-
nual, time-consuming preparation and analysis as well as 
excessive computing resources. To fulfil the requirements of 
both information and numerical modelling on different level 
of details (LoDs), we propose SATBIM, an integrated plat-
form for multi-level information modelling, structural ana-
lysis and visualisation of the mechanized tunnelling process.  
Hence, SATBIM ensures a seamless workflow during the de-
sign tasks while minimizing the analysis time.

A concept for parametric modelling of shield-bored tunnels 
within existing environment is presented, developed using 
the BIM tools Revit and Dynamo, and employed as the basis 
for structural analysis on different LoDs. To this end, each 
system component (soil with excavation, tunnel lining with 
grouting, TBM and buildings) is developed in the information 
model for different LoDs, making use of parametric model-
ling by means of Revit custom object families and Dynamo, 
a visual programming environment for Revit. Based on the 
resulting Tunnel Information Model (TIM), a corresponding 
numerical model for each component at each LoD is develo-
ped, considering proper geometry, material representation, 
interfaces and the construction process. Finally, the results 
of the numerical simulations and their impact on the existing 
environment are visualised within the TIM to enable compre-
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hensive and quick understanding of 
effects of design actions on the sta-
bility and safety of the existing envi-
ronment.

The software is organized in a highly 
modular way in order to provide high 
flexibility, not only for further extensi-
ons, but also to be adaptable to chan-
ges in the simulation software. The 
SATBIM platform enables practical, 
yet flexible and user-friendly gene-
ration of the tunnel structure for ar-
bitrary alignments on different LoDs, 
supporting the design process and 
providing an insight into soil-structure 
interactions during construction.


