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Concepts of 3D Tunnel

 Procedure

e 2D mOde“ing of cross Cross section plane
section plane
e 2D mesh generation of cross 2D mesh
- 3D mesh
section model —
/1
e 3D extension in third
direction (‘z-planes’ and |l

‘slices’)
 Staged construction and

excavation of geometry parts
per plane or slice
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Concepts of 3D Tunnel

e ‘Planes’ and ‘Slices’
yf

- rear plane

N~ X
L~ z-planes
slices

front plane

15-noded wedge elements
(comparable with 6-noded i

elements in 2D)

WAy
‘\'{\ al
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Creation of a 3DT model

 Input like Plaxis V8
o Extension using z-planes

3D Mesh generation
O " B pdd | & Insert | & Delete |
| o i Slope in z-direction: m :
I Flane Z-coordinate E3
[rn]
Fear plane 0.000
I I Plane H 2.000
Plane G 4.000 ‘
‘ Plane F E.000
| Plane E E.500
Plare D 8.000
I I Plane C 8.500
Plane B 10.000
Plane & 12.000
I Front plane 14.000
y ki
E= + dof Generate | Cancel |
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Creation of a 3DT model




Creation of a 3DT model

 Calculations
» All phases defined by means of Staged Construction
Indicate per ‘slice’ or “plane’:
 (De)activation of soil and structures
» Changing material data sets
 (De)activation of loads
« Contraction

e Volume strain
» (Water) pressure

Top view option
Full 3D preview
Partial geometry option to look inside model
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Creation of a 3DT model

Staged construction definition — top view window

laxis 3D Tunnel 2.0 - 3dtdemo.pl3 (Phase 1: <Phase 1>)* i [m] 3]
Elle View Geometry Materials Generate Help

BEEE xe0a acalBxoe
< Geomety input "Ev I | T'ﬁ_"’H.’E‘fﬁﬂ B Bscoy ‘ == Update

Front plans, 2 =14 | Glice 1, 2(14,12)| Plane &, 2= 12| Sice 2 2(12.10)| Plane 5.2 - 10| Slics 3, Z(10.65)| Plans C,Z - 85 § Sice 4. 2B55]}| Plane 0.2 -8 | Slice 5 Z(B.65] | PlansE.2 - 65 | Slics 6. Z(656) | PlansF.Z 5| Sice 7.2(64] | Plans 6.2 -4 | Sics 6.24.2)| P ¥ ]

200 800 -7.00 BO0 500 400 300 200 100 o.00 1.00 200 .00 4.00 2.00 6.00 7.00 8.00 @00 10,00 11.00 1200 13.00 1400 1500 1600 17.00  18.00  18.00

e 0 @
24 |27 |26

[Point number and cooidinates

‘Pixe\s £ 1063 x 22 Units : 14.000 x 11.000 m Current selection : None 4
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Creation of a 3DT model

Preview staged construction phase — partial geometry
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Creation of a 3DT model

e Output and visualisation

e Visualisation in full 3D and in 2D cross
sections

« Separate output for structural elements
 Partial geometry option

\
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Creation of a 3D model

ﬁi‘Plaxis 3D Tunnel Output - [load1.001]

% File Edit “iew Geometry Deformations  Streszes  Window  Help

=171 x]

o]
o |

Input Calc

Frant F'Ianel F'IaneAl Flane B | Flane Cl Flane [ | Plare E | Fiear Plane 2D |

[ |20 Parellel planes [viewpoint [116.10, 82.47 , 195.45)
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Creation of a 3D model

Plaxis 30 Tunnel 2,0 Qutput - [Lesson 5 Phased excavation.033]

- =%

- =%

Anows

Help

Wwindow

Stresses

Deformations

ki

BEoe ®a a

Plana L| Plana M | Flane M | Flana 0 | Plans P| Flane Q | Plana R| Plana 5 | Flana T| Flane L | (Subplans U1) | (Subplane U2) | (Subplans L3) | (Subplans U4) | (Subplans LE) | (Subplans UR) | (Subplane L7) | (Subplans U8) | Fear Flans
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Deformed Mesh
Extreme total displacement 33.08*1 09m

(displacements scaled up 100.00 times)

[Viewpoint (256.31 , 58.37 , 299.01)

[30 Paralel planes
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Creation of a 3D model

Plaxis 3D Tunnel 2.0 Output - [Lesson 5 Phased excavation.035] — = 5]
[‘-i—: Ele Edit View Geomemy Deformations Stresses Window Help _ =] %]

EE=|leae a0 e 3

Plane A| Flane B | Plane c| Flane D | Flane E | Flane F Plane G | Flane H | Plane | | Plane J | Flane K| Plane L| Flane i | Plane N | Plane O | Plane P| Flane @ | Flane R| Flane & | Plane T| Flane | (Subplane U1) | (Subplane UZ) | (Subplane U3) | Sud|»

Deformed Mesh
Extreme total displacement 33.0841073 m

(displacements scaled up 100.00 times)
| |-13.400 , 7.280 , -34.C[3D Parallel planes [iewpoint (256.31 , 58.37 , 299.01) [
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Creation of a 3D model

Plaxis 3D Tunnel 2,0 Qutput - [Lesson 5 Phased excavation.035 - Plate forces /displacements]

F‘, Ble Edt Yew Deformations Forces Window Help

=1=2[x]

= =]

@-‘BE@F% megf\-% Shadings -

Plane L | Plane b | Flane M| Flane 0| Flane P | Plane 0| Flane R | Flane S | Flane T | Flane U | (Subplane UT) | (Subplane U2) | (Subplane U3) | (Subplane U4) | (Subplane US) | (Subplane U} | (Subplane U?) | (Subplane US) | Rear Plane |~
p p pl p p p pl p

10 3m]

Fin

34.000
32.000
30.000
28.000
26.000
24.000
22.000
20.000
18.000
16.000
14.000
12.000
10.000
8.000

6.000

4.000

2.000

0.000

-2.000

Total displacements (Utot)
Extreme Litot33.08410 3 m
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Creation of a 3D model

xis 30 Tunnel 2.0 Gutput - [Lesson 5 Phased excavation.035 -- ©ross Section A - A%] —|= il
le Edt Wew Deformations Siresses Window Help — |5!| X|

‘@,‘BE@F%Q 5.55% Shadings -

Flane L | Plane i | Flane M| Flane 0| Flane P | Plane | Plane R | Flane S | Plane T | Flane U | (Subplane UT) | (Subplane U2) | (Subplane U3) | (Subplane U4} | (Subplane US) | (Subplane UE) | (Subplane U7) | (Subplane UG) | Rear Flane |
[2l [2l I# [¢! [2l @l I# [2l

Total displacements Utot
Extreme Utot 12584103 m
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