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Abstract:

In order to avoid the usage of temporary constructive steel frames, Züblin has been working on 
the design of a new supporting system for openings in  tunnel linings; it is a high-performance 
coupling system for tubbings. One model of this new coupling system was built and tested in the 
laboratory. Its response exceeded the expected peak load by far in the laboratory test. 
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Based on that, a fi nite element model was 
carried out to simulate the experiment. The 
main goal of this simulation was to get a 
better understanding of the coupling sys-
tem mechanical behavior. It was calculated 
with two different fi nite elements programs; 
Tochnog and Abaqus. Moreover the concrete 
was calculated with two different material 
models as well; the material constitutive 
subroutine developed by Züblin (UMAT) and 
the concrete damaged plasticity theory pro-
vided for Abaqus. 

First, the two concrete constitutive law were 
calibrated and tested with a single element 
calculation. It was done through an iterati-
ve process both constitutive laws until they 
were equivalent.  After that, simulation con-
cepts were tested  with the calculation of a 
simpler reinforced concrete structure. Finally 
coupling system was calculated with diffe-
rent discretization. Results were analyzed 
and compared with experimental results.
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