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Types of tunnel by construction method:

Cut-and-cover construction: the tunnel is excavated from above, the void structure 
is installed and the trench is backfilled. Variants include top-down construction and 
immersed tunnel construction.
 This method is typical of shallow urban locations, such as metro systems.

Mined construction: excavation takes place entirely underground without opening 
the surface. This includes classical methods such as the New Austrian Tunnelling 
Method (NATM), shotcrete construction and cyclic drill-and-blast excavation. The 
support system, typically comprising shotcrete and anchors, is adapted to the 
behaviour of the ground and installed progressively.
 This method is suitable for deep alignments and variable ground conditions.

Shield tunnelling (TBM): involves fully mechanised excavation using a tunnel boring 
machine. Depending on the ground conditions, an earth pressure balance shield, a 
slurry shield or an open rock TBM may be used.
 This method is particularly economical for long, uniform tunnel drives.
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Model definition

• Tunnel structure: bedded beams, shells or volume elements

• Ground model: bedding/ springs or continuum

• Connections: contacts, hinges via coupling elements, rotational 

springs, or nonlinear springs

For preliminary design, an embedded beam line is often used. 

For more complex boundary conditions or spatial effects, a 3D 
continuum model is generally more appropriate.

Source: https://www.mdpi.com/2076-3417/10/3/1084

Source: EANG, DGGT, 2014
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• Joint between tunnel segments in the longitudinal direction of the tunnel

• Hinges between tunnel segments in the circumferential direction

Image source for this slide: 
“Recommendations for the design, 
manufacture and installation of segmental 
rings,” DAUB, 2024.

Couplings in support modeling



Ground pressure simplified as a superimposed radial load

In tunnel lining design, the rock pressure acting on the segmental ring is simplified as a 
superimposed radial load composed of a uniform isotropic component and a cosine-shaped 
deviatoric component.

Image source for this slide: “Recommendations for the design, manufacture and installation of 
segmental rings,” DAUB, 2024.
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3.1 Continuum model dimensions and boundary conditions according to EANG

3.2 Volume loss

Source: "Numerical analysis in geotechnology", DGGT, 2014

Source: https://mediatum.ub.tum.de/doc/1138070/file.pdf

Unintentional void or material loss during excavation is a direct indicator of expected settlement and of the 
risk of damage to adjacent structures. 
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Next features
• Plane Strain model type
• Material models

• Cam Clay Model
• Jointed Rock Model

• Spring supported pile foundations
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Free Online Services

90-Day Full Trial 
Version Download

Explore All 
Our Services

DLUBAL COMMUNITY

3D MODELS TO DOWNLOAD

GEO ZONE TOOL

CROSS-SECTION PROPERTIES
Experience the full power of 
our structural analysis and 
design software with a free 
90-day trial. Get access to all 
programs and add-ons 
without restrictions.
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