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In this tutorial you will learn

This tutorial will walk you through the process of creating the project,
establishing, and validating the tunnel axis.

Tutorial takes approximately 20 minutes.

o For more detailed information see manual — Amberg Tunnel — Help — Base module
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Demo data
Download the project from our home page and unzip it:

https://ambergtechnologies.com/fileadmin/fileadmin/user upload/amberg-
technologies/downloads/AmbergTunnel2/Tutorials/Tutorial Axis definition.zip

The folder contains data for import and a final project created in this tutorial.

@ File View 3Doveniew Window Help
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Project Overview
The individual steps are also described in a video tutorial below.

https://www.youtube.com/playlist?list=PLdAutjltd]9BjCkcUMDesV4mQu6-mgYHB

Download & Install

Please download the software from the following link. You will be just asked for
contact information, so we can reach out to you later if you have any further
questions.
https://ambergtechnologies.com/private-area/amberg-tunnel/software-manuals

Demo license

You can contact support.tunnel@amberg.ch to get a 1-week demo license.



https://ambergtechnologies.com/fileadmin/fileadmin/user_upload/amberg-technologies/downloads/AmbergTunnel2/Tutorials/Tutorial_Axis_definition.zip
https://ambergtechnologies.com/fileadmin/fileadmin/user_upload/amberg-technologies/downloads/AmbergTunnel2/Tutorials/Tutorial_Axis_definition.zip
https://www.youtube.com/playlist?list=PLdAutjItdJ9BjCkcUMDesV4mQu6-mgYHB
mailto:%20lhannan@amberg.ch
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How to create a project in Amberg Tunnel

Once you start Amberg Tunnel with a valid license or a demo license, the
process of creating the project can start.

1. Step: Project creation File View Wi”TC‘W Help |
W) =5 00 % 2 4
Find the top bar menu and go to File - Project tree g x
New Project ¥ @ Myproject
The project creation wizard will appear. . g Lo ovene
Press Next. v AP Construction
Fill in the Project name "My project" and v
press Next L e e
Add the construction site “West" and press E: Axes
Next (You can also add sites later.) > @ Design
You can add a Tube and Shaft headings :2 ;T:Sm' peints
already. But we will do it later. Press Next. > %, Measurements
Fill the information about your company =, Analyses
and add the logo (This can also be defined - ;ddissiiaﬂhead'”g’5h3&1
later.) Press Next. Custom report templates
Specify the path to the folder where the > [ Geotechnics
project will be stored (e.g. ..\1. Project z g :2:':;:;
creation\My project) and press Next and @ Scan settings (Tunnelscan)
Finish

0 The folder will store all project-related files including automatically created
subfolders and configuration files.

The new Amberg Tunnel project has been created.
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Amberg Tunnel project can contain multiple sites. Each site can contain multiple
tubes and shafts. Each tube or shaft has 1 axis. This allows you to manage

complex tunnelling projects within one Amberg Tunnel project.

Amberg Tunnel Office Project

Tube A Control points Tube B Shaft C

Creation of a site in the project

We have already created 1 site during the project creation. You can add another
site if you want.

» Inthe Project Tree — Construction (Right-click) — Add construction site
» Specify the name (West2) and press OK

Creation of a heading in the project

Under each site you can have one or more tube or shaft headings. We will now
create one tube and one shaft in the West heading.

> Right-click on the Site node (Site: West) — Add Tube heading
> Specify the Name (Tube 7) and press OK

Let's repeat the steps for shaft.

» Right-click on the Site node (Site: West) — Add Shaft heading
> Specify the Name (Shaft 7) and press OK

o A tube can be any tunnel including tunnels with a steep slope.
A shaft is always vertical.
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Window Help

Property window

If you want to change the name, make a comment, or archive S

some of the created items (Site, Heading, Construction stages, N S

Tasks, Analysis) later, you can do that in the property window. T it

» To show the property window, go to the @ contetpins
Top bar menu - View - Property window N
Select (Left click) any of the listed items ] ;ddzsai"hﬁiﬁmm
Make some changes in the property window. R Custom reportemplats

> [ Geetechnics
> &= Navigator
> [EF Inspection

Scan settings (Tunnelscan)

Property window g X
Property Value
v General
Comment N/A
Tubetype | Tube
Archived O Ne
Visible in ov... @ Yes
Easting 0.00000 m
Northing 0.00000 m
Height 0.00000 m
¥ Medification
Date of crea... |07,

Last modifi... |07,
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2. Step: Axis definition and validation

Once you have created a heading the next step is to define the tunnel axis. An
axis is the most important part of the tunnel design in Amberg Tunnel. The rest
of the tunnel design is referenced to the axis.

The tunnel axis is created from a horizontal and vertical alignment, from these
two elements the 3D curve is calculated.

In the Project tree go to Construction — Site: Site West — Tube
heading:Tube 1 — Axes (Right-click) - Add heading axis

Enter the name “Tunnel axis” and press OK
Expand the created axis

0 There can be only 1 axis per heading.

Horizontal alignment
Open Horizontal alignment (double-click)

Select Import from the toolbar on the top or right-click in 2D graphic view
and find Import

‘a@E s o

bl P 30 guerview % Horizontal alignment of axis Tunnel axis £
1.00 foom in Ctrl++
foom out Ctrl+-
Loom all
0.90 Reload editor F3
Import... 1
Export...
Text report...
0.20 Graphic report...

Choose ... \1. Axis\Heading Axis HA.dxf and press OK

0 In the DXF file definition there is no variable for a clothoid definition but only for straight
and arc elements. If you have an alignment with a clothoid element, then this element is
segmented into small straight lines. During the import, you can convert these straight
lines back to a clothoid element.
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In the dialog window press the Automatic convert button and observe how
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the list of elements is shortened as the short straight lines are converted into
clothoids. Now all the possible clothoids are found and created.

Set the Stationing start to -422.029m
Press OK
Press the Save button

Import axis from DXF x
DXF element preview
N Stationing Stationing Length [m] Type Easting Northing Easting Morthing Radius Radius Azimuth Azimuth
start [m] end [m] 9 e start [m] start [m] end [m] end [m] start[m] | end[m] | start [GON] end [GON]
1 -422.03 -146.94 275.092 Arc 677531383 245197085 677,693.953 244983745 354.000 354.000 133811 183.282
2 -146.94 -16.63 130305 Arc 6776939853 244983745 677704648 244854585 362.000 362.000 183.282 206.198
3 -16.63 5837 75000 Clothoid =~ 677704649 244854585 677692231 244780.656 362.000 0.000 206.198 212793
4 5837 159.22 100850 Straight 677692231 244780656 677672102 244681835 N/A N/A 212793 212793
5 159.22 15970 0484 Arc 677672102 244881835 677672006 244681361 -750.002 -750.002 212793 212752
6 159.70 564.96 405,257 | Straight 677672006 244681361 677591374 244284207 N/A N/A 212752 212752
7 564.95 565.47 0515 Arc 677591374 244284207 677591.272 244283702 1600029 1600029 212749 212770
8 56547 735.64 170,161 Straight 677501272 244283702 677557362 244116953 N/A N/A 212772 212772
9 735.64 797.64 62000 Clothoid =~ 677,557362 244116853 677545703 244,056.063 0.000 -804.000 212772 210,589
10 797.64 112852 330.888 Arc 677545703 244056063 677551192 243727.064 -804.000 -804.000 210.589 187.287
Stationing start: (@ Convert to dotheid | | (% Autematic convert Cancel
IR File View Horicontsl signment of sxis dais 1 Window  Help. &%
ibBEBR BEDNRIARISEDES S
Puoject tree 8 x| 1% vormneal sgumentof sz axe 1 )
~ B My project
M 30 overview
& Structure
v & Construction
v 9 st West
& 3 modelfiles
¥ O Tube hesding Tube |
v e
v B 245,000.000000
B Herzontal Alignment
i Vet Alignment:
@ Design
% Cartrol points
A, Tesks
N\ Messurements
B analyes
% Shalt hesding: Sheft 1
0 Addemen 264.540.000000
R Custom report templstes
i Geotechnics
£ Navigtor
? Inspection
& Scan settings (Tunnelscan)
244,90 000000
-
|
+
75 500 000000 &75,000 008800 §78.520.000000 477,000 300000 &77.500 000000 75,000 200000 &78.500 000800 §78.000.000000 70,500 300000
eIl | RN gt o= gt method s ] ot I ahs R D wmemln]  Swbegern] | Asmten [N e
1 20 e Stort,erd, stz 0 MBIGTOIM0 TLEOS0NS 2ASELNS 334000
2 166837 rec Start, e, 52 i 24435450488 262000
Property window e x L -36632 75,000 | Cothod Start, startad 2 4 362,000 0.000 206.1%
Propeny Vit . 3,360 staont St e HATHAS GTIETLONTE 2448010050
~ Genenl s 30209 sec Start, a2 24468120510 ETATISONS 244,681.33081 50,000
Name A 1 o 139738 swaht Stort, et JA4BEI 33000 77501 5418 24428420681 v
Comment WA 7 44958 e Start,erd, sta 20 24428420680 161 MR 16000
Valdotion L 02E/2004 : ssam Swacht Sart, et 242870 G201 204,116 v 2
~ — £l nse3s 6200 | Cotrod St startan 24411685350 0000 om0 mem
: 0 e sec Start,ar, 01 STED 24405606300 ETLSSNI9NG 241T2T0643 504000
~ Modfication
Smspit @ idd W Delete
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0 Make sure there are no warnings and errors in your created axis (azimuth, stationing,
positioning). They are displayed in the last 3 columns and highlighted with a warning sign

at the start of the line.

Vertical alignment

The vertical alignment will now be imported from an xml file.

Open Vertical alignment (double-click)

Select Import from the toolbar on the top or right-click in the 2D graphic
view and find Import

Choose ...\1. Axis\ Heading Axis VA.xml and press OK

Press the Save button

i File Niew Vertical alignment of asis uis | Windew  Help

BERBS0NA4UEDRESS

Projecties 8 of s s 1 0]

Manual definition
If the only axis definition available is a PDF, or the design needs to be manually
edited, you can always do so in the editor.

Find the Add, Split and Delete button in the right-bottom corner. These

functions allow you to create and edit the axis.

The table contains the columns Type and Input method. These columns
contain dropdown menus with various geometry types and input methods that
can be selected.



Validation of created axis
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Most of the time in a project you receive a tunnel axis defined in LandXML
format together with an Excel table with derived absolute coordinates along it in
a specific interval (1m, 5m, 10m). Now to export these points in the same
interval from Amberg Tunnel we will use Axis calculator.

In the Project tree go to Construction — Site: Site West — Tube

heading:Tube 1 — Axes — Right-click —» Click on Calculator

v @ Construction

v EF Site: West

£ 30 model files
w ¥ Tube heading: Tube 1
v B Axes

v B

v Design

Axis 1

Calculator

1= Ho }' Delete
il Vel EF Derive alignment from existing axis...

b,

-

Select Interval point calculations from the tool bar on the top or right-click

somewhere and find

Interval point calculations

Select Regular interval points and

use the following parameters

e StartHS:0m

e ENdHS: 100 m

e Interval: 1 m
Press OK

Absolute and relative coordinates are
derived from the input parameters.
Now it can be exported it to DXF or

CSV.

Right-click anywhere inside 2D

graphic view or table

Choose “Export DXF” or “Export to

text file” and save the file

& Interval point calculation

Stationing
Settings

Stationing mede:

Points

[ single point on axis

[] stationing list from fila

[ Astis vertex points

Offsets
Settings

Projection mode:

Offset values

Auis extent info:  -442.03 - 1,108.52 m

HStng

"} 3D tunnelmeter (TM)

(#! Heading stationing

-442.03 m

Regular interval points  Start HStng: |

0.00m |

End HS5tng: |

100.00 m |

Interval: |

t.00000000 |

(#) Tilting with longitudinal slope (3D)

Always vertical (2D)

Horizontal offset (X): |

0.000m |

Vertical offset (Y): |

0.000m|

Slope

Transverse slope:  '#/ None

(_) From CS

A cs1

+ 0K *® Cancel

0 You can also select the data in the table and copy & paste them to Excel directly (without

using the export function).




