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2D vs 3D tunnels with soil springs

Structural analysis gives importance to the uncertainty of loadting on the structure. Hence, it conducts the
member design for the largest member foradtained by combining various results systematically
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2D vs 3D tunnels w/ ground elements

Ground analysis focuses more on the uncertainty of construction step and material jtgef important to understand
physical state inside the ground. As a result, solid elements need to be useri&ling to reflect the ground shape and
construction situation; and noHdinear anisotropic material&and insitu stress states need to be considered to reflect th

actual onsite conditions as much as possible.
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WHY model Tunnels in 3D FEM?

Ground displacements associated with tunnel excavations occur in vector directiods X

thus toaccurately represent ground behaviauring tunnel excavation processes,
detailed 3D numerical analysis is vital.

Modeling tunnels in 3D is becoming more attractive because of
limitations of the 2D modelingand because it captures the
response of tunnel excavations more accurately.
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Work flow for FEM analysis
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Construction stage analysis

3D Analysis considering construction stages when constructing Open Cut Tunnel
Stability during construction stages applying SIG placing method for reviewing the appropriateness and stability of foundation
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Static to Sequential Excavations

Open static model

Terrain and strata 4 tunnel lining segments
w/tunnel and rock bolts
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Static Results for ground and support structures

Results
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Show CS stages

Construction Stage Set
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Show CS stages of model

Define Comnruction Stage
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Show CS stages of model

Detine Canstruction Stage
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CS Analysis Case

Analysis Case Setting

Title Construction stage

Description Analysis Control
Solution Type Construction Stage ™ Output Control
Construction Stage Set Tunnel Excavation stages v

Analysis Control X

General Nonlinear Age

Water Pressure

Automatically Consider Water Pressure

Initial Stage

Initial Stage for Stress Analysis 1:nitial v |
[+7] Apply K0 Condition
[T cut-off Negative Effective Pressure

Initial Stress
[]estimate Initial Stress of Activated Elements

Final Calculation Stage

(@ End Stage (O) Middle Stage 1zinitial
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Construction stage analysis
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Wizards
(Modeling Assistants)



Wizard

l- {8 stage Set
8 Smulsts Stzge 8 Vokime Data Export
| Stage

Wizard for easy construction stages setup " ..

Define multiple construction stages [T ]
« Construction stage analysis settings (> = 2 stages) bl D il
- Parametric multiple analyses in a single file for material / property / excavation Comeee oem (e
method / construction method L
- No need to create multiple models for different conditions
- Optimal construction method and construction sequence extracted B

Ring cut excavation Bench cut excavation ':
. -
” . Pp—
il - o
L R I R B
Comparison of results between different excavation methods in the same model file Comparison of bending compressive stresses in shotcrete
between different excavation methods
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Wizard

A Use CS wizard to efficiently define the construction stages.
A Remove and Activate sets in SequUeNCe. wuuwwm
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Wizard

Stage Simulator

Check the defined construction stage as a
video. It can be used in analyses that
Incorporate construction stages (Static/Slope
analysis, Seepage/Consolidation analysis).

NibAS



