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In this tutorial you will learn

This tutorial will go through import of profiles and various profile analyses and
explain how to compare profiles against tunnel design, or two profiles against
each other. The project structure allows easy import of the profile
measurement, its modification, and the generation of comprehensive profile
reports. Tutorial takes approximately 20 minutes.

Demo project includes tube and shaft

0 For more detailed information see manual — Amberg Tunnel — Help — Profile

module
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Demo data
Download the demo project from our home page and unzip it:

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

The folder contains a project used for this tutorial, import data and the project
with imported data and all the analysis.

Project Overview

The project contains one site with a fully created design of the Tube and Vertical
Shaft. Tube heading includes design of a several construction stages. Each tube
has an axes definition and each construction stage has theoretical profiles and
sections defined. In these two headings, all possible profile analyses are created.

Construction stage 1 (e.g., Excavation) | Construction stage 2 (e.g., Shotcrete)
Theoretical profile I Theoretical profile

Measured profile Measured profile

Theoretical profile

Measured profile

Construction stage 3 (e.g., Inner lining)

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_Profile.zip
https://ambergtechnologies.com/fileadmin/fileadmin/user_upload/amberg-technologies/downloads/AmbergTunnel2/Tutorials/Tutorial_Profile.zip
https://ambergtechnologies.com/private-area/amberg-tunnel/software-manuals
mailto:%20lhannan@amberg.ch
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How to analyse Profile measurements in Amberg Tunnel

1) Step: Import of the profiles

There are several options to import profiles to the Amberg Tunnel project.
Importing (and saving) profiles to the construction stage automatically updates
all related profile analyses.

A) Import profiles from TXT
Use this option when you have absolute coordinates of individual profiles in:

e separated text files
e all profile points in one txt file (Check Automatically separate... option)

In the Project tree go to Construction — Site: Sargans West — Tube
heading: Heading AT — Measurements — Final Tunnel— Measured
profiles (doubleclick to open)

Select Import from the context menu or from the toolbar on the top
Choose from ASCII and select all files in ... 7. Profile Measurements\Final

tunnell*.csv

@ Import measurement data wizard

Import profile data
#) from ASCII
Same format for all files
[ Automatically separate profiles with min. distance: 0.500 m
(_ from Amberg ProScan Plus
i3 from TMS Office
(i from Leica RoadRunner Tunnel
(i from internal JSON files

Extract profiles frem pointcloud
(") from ASCII (PTS, XYZ, ...)
"3 from Leica Multistation

(i from Z+F

") from FARO

"3 from PCD pointcloud file

73 from LAS/LAZ pointcloud file

Next = 2% Cancel

In the dialogue screen choose following
e Number of header rows: 0
e Delimiter: Comma
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%) ASCIl import format editar ? X

Header rows Decimal separator

Number of header rows:
Comment character: l:l

Delimiter 1000s separator
[1 Tab Comma [ | Other:

[1 space [] semicolen

Y

nong

Data preview

1 2 3

5493.316502 118.8131341
54903.253287 1193868018
3093.075525 5493325634 119.2016319
3093.168203 3493175788 1206371034
3093.061366 54903.333047 121.2696089
3092.873673 5403.615445 121.8138577
3092461228 5494.242088 1221815935
3092.266136 3494.536323 1225787481
3091.910864 54905.077324 1227699706

Next > ® Cancel

In the following screen choose data fields
o Easting
e Northing
e Height
On the next screen optionally fill in the information about profiles and Press
Import
Press Save button
As soon as you save the editor, you can see examples of results in P.3 Final
Tunnel analysis. All the profile analyses are updated in real-time.

0 Import from Amberg Applications (ProScan Plus) has the same workflow as TXT
import. As an import method select from Amberg ProScan Plus and search for the
Leica DBX job file where you stored your measurement. Measured profiles are
automatically loaded from the job.

Import from Amberg Navigator /s the easiest of all imports. Data are already
sorted into the construction stages. So, you don't have to worry about that and you
can import all measured data at once. This is done by right-clicking on the top node
of the project tree (Profile project) and choosing Import from Amberg Navigator
tablet.

The advantage of import from Amberg Applications or Navigator is that you can
reposition your measurements later if the control points are updated.
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B) Extract profiles from positioned point cloud

This option is mainly used when you have a point cloud but you are not
interested in scanning reports and you only need profile reports.

In the Project tree go to Construction — Site: Sargans West — Shaft
heading: Shaft AT — Measurements — Shaft Shotcrete — Measured
profiles (doubleclick to open)
Select Import from the context menu or from the toolbar on the top
Under Extract profiles from point cloud choose From LAS
Search for the import file ... |2, Scans\Shaft\Shaft.las
Define input parameters as follows:

e StartHS:40m

e EndHS:53m

e Interval:1m

e Profile cut thickness: 0.05 m

e Fixed number of points: 100 (Optional)

Profile characteristics

Cut thickness Cut thickness Cut thickness Cut thickness

/ Pointcloud

Interval 0 Interval i Interval

'
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(Pu3) W 0002k ---

Import and press Save button
As soon as you save the editor, you can see example of results in P.1 - As-
built analysis
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2) Step: Profile analysis

Once you bring your measurements to Amberg Tunnel project you are ready to
create/open the individual analysis

Creation of analysis

» In the Project tree go to Construction — Site: Sargans West — Tube
heading: Heading AT — Analyses
» Right-click on the Analyses node and select Add profile analysis...

v Analyses |
B P.1Ex 48 Add geotechnical analysis...
Bh P.2 Sh [ﬁ'* Add profile analysis...
B P3Fi] & Add point cloud analysis...
B P.6 - Shotcrete L1 vs, Excavi,
B P.7 Geological overprofile
B P.8 Crown check

e Analysis type: Measured vs. design
e Analysis name: Type name of your choice (Analyses are sorted
alphabetically)

0 Follows a wizard that will guide you in the process of creating the analysis. All the
parameters can be changed later in the analysis settings.

e Select the construction stage Final Tunnel where we imported measured
profiles. Click Next.

4 x
-
Selection of construction stages
Reference construction stage for display and calculations:
{1 5. Final Tunnel v
Additional construction stages for display:
- -
Select Construction stage
| 3. Shotcretelayer 1
~1 5. Final Tunnel v
Deviation unit and format
Unit: Format: Decimals in tables: Decimals in graphics:
Meter [m] ~ | | mm dedmal ~ | |3 ¢| |D s
View direction
#) With heading direction (" Against heading direction
Stationing mode
® Heading stationing (_) 30 tunnelmeter
Calculate volume
#® Always (" Only if distance along profile is less than 2.00m
Next Cancel
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e We will not set any filter at this moment. Click Finish.

» On the top browse the tabs Front view, 3D, Preview to see all the views
e Use CTRL or Shift to select multiple profiles and see all selected

profiles in the 3D view

Frontview D Preview

p
e

» Export Graphic report
» Open Settings and explore Filters, Geometrical data filters and
Measurements options.

AMBERG

TECHNOLOGIES

n  Window Help

Settings

| s @aifreaee e sfz) |

Graphical
report

» Explore other types of the analysis that were already created in the project
Below is list of all the types and where to find them in the project.
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Types of profile analysis

A) Measured vs Design

This analysis serves the purpose of comparing measured profiles against the
tunnel design of individual construction stages.

It is used as an as-built documentation, calculation of volumes of excavated
material, control of under/over break.

See analysis in
Tube heading — P.7 Excavation vs. Design or P.2 Shotcrete Layer 1 vs Design
Shaft heading — P.7 - As-built analysis

B) Measured vs Measured

The purpose of this analysis is to compare two measured profiles from different
construction stages. For example, to derive the thickness of the shotcrete layer
you need to compare Excavation vs Shotcrete.

It is used to document the layer thickness and volume of used material.

See analysis in
Tube heading — P.6 - Shotcrete L1 vs. Excavation

Project: Profile project Site: Sargans West Heading: Heading AT CS: 1. Excavation S0 148

HD- With HD ﬂ TUNNEL
CS: Tilted
. Tunnelbau AG
HS: 2.006 m Musterstr 21
TM: 2.006 m Switzerland
CH: N/A
P.6 - Shotcrete L1 vs. Excavation
HS: 2.006 m
Measurement
Surveyor: Admin
Measurement date: 25/11/2014 11:46
Instrument: MS50 1" R2000 (367474)
Profile name: Excavation
Block: N/A
Original meas urement
COriginal CS: 3. ShotcretelLayer 1
| Criginal profile: Shotcrete 1 ScanProfile
N Hs: 1999 m
Processing
Underprofile Area: 0.000 m*
) Qverprofile Area: 18.562 m*
1.48m Average Deviation: 1264 m
Average Overbreak Dev.: 1.264 m
Average Underbreak Dev.- N/A
1.30 m Design data of construction stages
Reference CS Theoretical profile  Trans.slope
# 1. Excavation Excavation Typ1  0.0%
1.38m Additional CS weoretical profile  Trans. slope
= 2 Arch ARCH TYPE 1 00 %
3.ShotcreteLayer 1 Shotcrete Type 1 00%
m 5. Final Tunnel Final Tunnel Type 1 0.0 %
Y3 m R
Created with Amberg Tunnel 2.0 version 2 25 10494 (64 bit) Amberg Technologies AG +41 44 870 92 22 AMBERG /1
Creation date: 12/01/2024 14:01 Trockenloostrasse 21 support.tunnel@amberg.ch ‘ TECHNOLOGIES
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C) Geological over profile

This analysis is based on measured vs design analysis with additional settings to
visualise and calculate areas that are beyond the excavation limit.

It is used when tunnelling contract states who is responsible/paying for which
type of overbreak. Geological over-profile areas can be computed for drill & blast
or TBM headings according to the Swiss norm SIA198.

See analysis in
Tube heading — P.7 Geological over profile

Project: Profil ject Site: Sa West Heading: Heading AT CS:1.E ti S 1:85
e ol ! LEELS UGS eading: Heading xcavation HD: With HD ﬂ TUNNEL
CS: Tilted
HS 148 m Uimorcs 21
TM: 14.999 m Switzerland
CH: N/A

P.7 Geological overprofile

HS: 14.999 m
Measurement

Surveyor: Admin
Measurement date: 19/04/2018 11:06
Instrument: Faro ()
Profile name: Excavation
Block: N/A
Processing

Measured Area: 52427 m?
Reference Profile Area: 39.043 m*
Underprofile Area: 0.014 m?
Overprofile Area: 13.398 m*

Geol. Qverprofie Area:  7.207 m?
Geol.Overprof. Offsetd: 0400 m
Geol Overprof OffsetD: 0.500 m
Meas. Circumference: 28.429 m
Average Deviation: 499.349 mm

Design data of construction stages

|415mm

i
N Reference CS Theoretical profile Trans.slope
T ' 418 mm B 1 Excavation SeassoTp 1 Senita 2 () 0 o
65 rl’vm 273 mm . e
. 2mm
@ m{n‘ ) A S o B = i
L= £ £ £ g ]
EEEEEEEEEEIFEREEL BT
Elp2dgsnEg REICT88 A0
——————————————————— Remarks
Created with Amberg Tunnel 2.0 version 2.25.10494 (64 bit) Amberg Technologies AG +4144 870 92 22 AMBERG 11
Creation date: 12/01/2024 14:07 Trockenloostrasse 21 support_tunnel@amberg.ch ‘ TECHNOLOGIES
8105 Regensdorf / Switzerland www.ambergtechnologies.ch
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Special analysis, which is independent of the construction stage and works only
on the circular tunnel shapes. This analysis will calculate the best-fitting circle
from the measured points and give you the best-fitting centre, radius, and
deviation of the measured points. It can be also used in the Drill&Blast tunnels
for validating arcs' radius.

See analysis in

Shaft heading — P.2 - Circularity
Tube heading — P.8 Crown check

8105 Regensdorf/ Switzeriand

Project Profile project  Site: Sargans West  Shaft heading: ShaftAT CS: Shaftdesign Project Profileproject Site: Sargans West Heading: Heading AT CS: 3. ShotcreteLayer 1
P.2 - Circularity - HS: 29.999m n TUNNEL P.8 Crown check - HS: 4.500 m n TUNNEL
Measurement Proces sing Measurement Proces sing
Surveyor: Meas./deal Ciraumference: 89112 m/83.043 m Surveyor: o Meas Mdeal Circumference: 5.093 m/ 5087 m
Instument ) Max. devition 0150m svumen: Faro (30} Max, deviation: 0028 m
Tt lbau AG
Frofie name Min_devaton D140m Musteren 24 Frofile name Shotoreke 1 SoanFrofie Min. devaton 0035m [irmelbau 4G
Chainage: NA Average Deviation: -0.000 m Switzeriand Chainage: A Average Deviation: 0000 m Switzerland
Siock NA gate 12/01/2024 11:07 Block NA sate 240472019 14:33
\\‘ 2630 m
LSP (0012 0.055 m]
Lse ez fm1 131 m)
Least square point - o [Perrp———
XL 2012m Easting: ez o oot m Easting 2100248 m
iH: 2.01m Northing: 244843807 o e Northing o sss sz
| Calculated radius: 10.98% m Height: 541401m
Calculated radius: 2618 m Height: 120,462 m
D Eastina Iml | Northina Iml | Heiant Iml_| _HS Iml TWiml__| LIml_| i im] | Deviation fml
2sine | forine m Hean o o o . Lesalen T D Easting Iml | Northing ml | Heiantiml_| _HS fml TMIm | XL im | i iml |Deviation iml
677751204 | 244638521 | 541383 30.007 30007 1086 118 0.150
T T BT 59591 YTl T YT i 3.100.292| 5499386 118386 4.497 4497 002|095 0537
Srrrezos 2edss s cerels 9985 o BRI R i2E 3100226 5459587 118378 4502 4502  0120] D053 0530
S7i7os 208 244 sezees | oetz So03 T B T V128 3100.198| 5.499701] 118383 4493 44m| 0237 D9 0527
677.753.682 | 244.660.601 | 541405 29.995 29.995| 1582| 10.961 0.121 2133 13:.[: ::x iz ::: :‘; :;‘33 :;‘;? ’E i; ﬂ :i ’: :3:
677751.936| 744638507 | 541400 30.000 30000 0364| 1133 0117 000t s 1| ioase ey el oam| os e
677,752,321 | 244,638502| 541400 30.000 30000 0021] 1138 1.118 = =
677.750.621] 244.638602] 541,300 30.010 30.010] -1.479] 1038 0114 :ﬂggm ::‘;;;:' 11:-;32 :i?a :ig ﬁ':i: j':g; ::g;
677.746.480| 244640412 541393 30.007 30007 5.820]| B8 0113 sl camam ioan Ve ol oeel o e
677.746.178| 244640610 541395 30.005 30.005] 61z2| 8030 0112 2 : = =
— 3100.090] s.s00061] 118382 4486 44%| 0613| D9m 0455
Remarks
Created with Amberg Tunnel 20 Amberg Tedhnologies AG +4144 87082 22 AMBERG 145
wersion 2 25,1048 4 (84 bit) Trockenioostrasse 21 support tnnel@amberg ch A\ tecunoLociss ‘Created with Amberg Tunnel 20 Amberg Technologies AG +4144 87082 22 AMBERG 174
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