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Business Areas of Amberg Technologies
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TUNNEL SURVEYING
Amberg Tunnel
Surveylng for tunnelling prof

Tunnel / Shafts / Mining

Rail / Metro Underground Space

Track Planning & Design Tunnel Excavation Guidance

Ballasted Track Construction Profile Measurements & Stakeout

Slab Track Construction & Maintenance Undulation

Track Geometry Assessments Layer Thickness control

Scanning & Clearance Gauging Surface Inspection
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Geological Prediction during
Tunnel Excavation

In-Situ Data Acausition
Scientific Data Analysing

Risk Managment
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Tunnelling Europe — 2023

7 / | Percorso complessivo NLTL

= Tratta approvata da appaltare

Projects in execution e N SEam e

HS2 — High Speed 2
e 51 km Tunnels — 4 new stations

TELT — Tunnel Euralpin Lyon Turin
e 57.5 km Base tunnel — Total 164 km of

Grand Paris — Four new line for Paris
150 km of tunnels — 68 new stations

* Rogfast - 25 km of new twin tunnel ' TR -
65 km tunnel / Drill & Blast ! e R el
' AMBERG
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What have they in common?

* Highly mechanized

- TBM / special machines

« Special Excavation Solutions

 Injection / ground freezing

« Highly skilled workforce

* New technology / BIM ....

AMBERG
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Where are the bottle necks?
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Tunnelcrew | ' People & Knowhow
...... people with knowhow!
....... people with tunnelling expertise!
' AMBERG
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How to overcome those challenges

%
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Amberg Navigator - Surveying Simplified

Outsource Survey to Production

Amberg Navigator — THE On-site survey tool for the tunnel crew (engineers)

" AMBERG
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 Isthe personin charge competent?

« Can llock the settings /tollerances?

g novalue

« Survey data—where are they stored? I -

3.0 50 cm

£ Export te Amberg Navigator Tablet... ‘

) Import from Amberg Navigator Tablet... )
',w?/

,A AMBER
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Peace of mind — How do we reach that stage?

 One skilled / experienced tunnel surveyor
* Project/ Task / Q-checks / Reporting

« Motivated tunnelling crew
- Foremean with basic knowledge
- Easy knowledge transfer

« Predifined tasks / tolerances
* No space for errors
« Graphical indicators

" AMBERG
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Amberg Tunnel
How does it fit in a construction workflow?

" AMBERG
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Workflow

1 .\

S ——
Office Preparation Field Survey Office Deliverables
Amberg Tunnel Office Amberg Navigator Amberg Tunnel Office
*Project setup *Automatic positioning -Efficient data evaluation
Design — Axes, profiles *Execute, predefined tasks -3D Visualization - profiles, scans,
-Control points definition -Stake out, profiling, convergence geotechnics reports
*Define tasks for field crew *Results shown in real time Over/underbreak, volumes
*Transfer data to field *Export measured data *Flexible exports

" AMBERG
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Amberg Tunnel — Product portfolio

e - o 5 i EEE]
Project: AT105-EN19_Phma  Site: Site West Heading: Rail Tunnel CS: 1. Excavation g W HD TUNNEL
Tited Construction Company

Tunnel Consiruction Company
HS: 234508 m Mo 51

™ Z4eMm E10

cH WA

Amberg Tunnel

P-3. Excavation vs. Shotcrete

HS: 234.596 m
Weasurement

unveyor wi
Woasuromant date: 13.00.2000 12:48
Instrument Leica1200 ()

Task definition Analysis / Reporting Geotechnics :c‘f:"-""mm
. Oniginal profile: st

Processing

Underprofiio Area.  0.000m*
Overprafils Arsa: 10925
Aaraga Divalion: 436,219 mm

Tunnelscan Pro

Design data of construction stages

@ Reference CS Theoretical profile  Trane. sicps
2 ® 1 Ewomion  Exawibon Tyl 00%
Profile Plus Tunnelscan Plus Geotechnics Plus
Remarks
Navigator Office Profile Basic Tunnelscan Basic Geotechm-« Basic Sam J.\AMBERG

W AMDRGIECANIOGS. ch

Project definition

Amberg Tunnel 2.0

O ==

Tablet - Total Station - Laser Scanner - Sensors
o Task Execution
s Amberg Navigator
2
@
= Onboard Applications
E Amberg Proscan & Setout
Total station - Multistation
21 April, 2023 Amberg Tunnel - Tunneling & Sales Training — A 11 S " TECHNOLOGIES




Amberg Tunnel
Tunnelling Methods

" AMBERG
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Tunnel construction methods

Tunnel boring machines (TBM)
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hod / Sequential Excavation Method)

Drill & Blast

Pipe Umbrella

Roadheader

Others

" AMBERG
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ektorlos...

INFO: Messe Refl
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Amberg Navigator — On The Job Site

3 Categories of Tunneling tasks

Navigation Profiling Scanning

a

Setting Out Excavation Control Quality Control

" AMBERG

TECHNOLOGIES



Amberg Tunnel — Navigator / Application

Tablet (Laser Scanner [ Leica MultiStation |~

ety

« 11

-

AMBERG
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Navigator Tasks — Setting Out

Navigation

13 Individual Set-Out Tasks

Pipe Arch

Blast umbrella

pattern

Infrastructur
e

Drill Rig Tunnel saw Formwork

Contour

Tunnel disc

Dome face

" AMBERG
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Navigator Tasks — Excavation Control

Profiling
7 Individual Excavation Control Tasks

Layer thickness

b e N By A B
I . T |
! S ¥ S <

Point check

. S b | ) NS \; Jii "."‘. N | .
Single Profile free Measure absolute Pole Documentatio
point n

V.

AMBERG
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Navigator Tasks — Quality Control

;.

Area scan Line scan Blast Round
Scan

" AMBERG

TECHNOLOGIES



Amberg Tunnel / Navigator - What is the value?

Time saving — on the duration of the project a fast ROI

Error free - Peace of mind throughout the project

Consistency — Pre-set workflows for daily routine

Cost saving — on a three shift construction only one surveyor needed

2

" AMBERG
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Amberg Tunnel = All iIn One Plattform

. Amberg Tunnel 2.0 (64 bit) [C:\Users\phmatter\Documents\100_ATunnel_Sales_Box_2020\3_DemoData\EN\PROJECT\1. Project-EN\Project 1.at2prj] - [3D overview]
5 File View 3Doverview Window Help

i B @ | BB D& &ai

Project tree

v @ an
@
&
v &

05-EN19_Phma
3D overview
Structure
Construction

> T Site: Site Demo
v B Site: Site East

v 9 Shaft heading: Shaft 1
Axes
& Design
@ Control points
v & Tasks
v @ 1. Excavation
@& Check excavation
v & 2. Shotcrete
Blast Pattern
43 Bolting
& Check shotcrete
) Critical Areas
& Geotechnical 3D Points
& Profile measurement
v % Measurements

%f} Geotechnical measurements
@ 1. Excavation
v € 2. Shotcrete
@ Construction progress
) Measured profiles
& Point clouds
<& photos
v, a Analyses
B G-1.3D Convergence Shaft
B P-2. Shotcrete vs. Design
BB S5-1. Shotcrete
A S-2. Undulation

> P Site: Site West
> [§ Addresses

Custom report templates
[BE Location codes (Geotechnics)

[§ Measurement point types (Geotechnics)

48 Position task settings (Navigater)

2 Machine management (Navigator)

i v
Options. 8 x
Layers
Layers
Structure axis [4 Theoretical sections
Heading axis Plane grid
Construction progress [ ortho images
[ Construction sites Tube names
[A Tube heading names

Select all Deselect all

21 April, 2023
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Amberg Tunnel — All-in-One Plattform

Project tree

v [ AT105-EN19_Phma
P 3D overview
> @ Structure
v @ Construction
> T Site: Site Demo
» ' Site: Site East
~ B Site: Site West

A=

v

W

Tube heading: Rail Tunnel
El: Axes
¥ B Heading Axis Maintunnel Rail
2% Horizontal Alignment
amil Vertical Alignment
Design
v Construction stages
> [ 1. Excavation
> [ 2. Arch
> [ 3. Shotcrete
> [ 4. Innerlining
> [ 5 Train
o Geotechnical cross sections
¥ Control points
%, Tasks
> @ 1. Excavation
> & 2. Arch
> @ 3. Shotcrete
> & 4. Inner lining
@ 5. Train
%, Measurements
%] Geotechnical measurements
> @ 1. Excavation
> 4 2, Arch
> @ 3. Shotcrete
> @ 4. Inner lining

> @ 5. Train

» Analyses

>
R

Tube heading: Road Tunnel

Tube heading: Ventilation Tunnel

> {0 Addresses
> Custom report templates
[BE Lecation codes (Geotechnics)

ZLoom in picture (Ltrl++) I 1

21 April, 2023

Amberg Tunnel Office Project

Control points

Tube B

Shaft C
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Adding value to your scan data F,\ AMBERG
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Amberg Tunnel — Navigator / Application

Tablet (Laser Scanner [ Leica MultiStation |~

ety

« 11

-

AMBERG
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Navigator Tasks — Quality Control

Area scan Line scan Blast Round
Scan

" AMBERG

TECHNOLOGIES



Amberg Tunnelscan — Data import

% Reposition point cloud data 1/: ‘ - (2 [
Features oy s e ——TE—— T ——
A 9078000 18095700 22090500 09.022016 00:00:00 000049 0.00020 0.0004
F2 900 04500 22086700 09022016 00:00:00 -0.00012 -0.00 00056
& 50592100 700 22090000 09.022016 00:00:00 -0.00037 0.00093 -0.00079

= |Import of point cloud data
= Leica MultiStation |
= |Leica RTC360 E—__E._”**m S e
= Leica BLK360 G1/ G2 -
= Z&F
= FARO
= PCD/LAS/LAZ

= ASCII (PTS. XYZ, ...)
= Reposition of APM™ measurements

= Reposition of instrument resection

= Export of point cloud to *.pts

" AMBERG
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Amberg Tunnelscan — Data import

' B Point cloud Awﬁs_m1m1on4m_511_o' ‘ =25 |
Features

= Visualise point cloud in 3D
= Reflectivity Scan
= True colour Scan

= Intelligent filters
= Distance from Scanner
= Section based filter
= Resampling

| Point cloud filters

Distance filter

Active

Maximum distance: 10.00000 m D
@ Filter outside (") Filter inside

Planes filter

= Copy & paste of point clouds data

[¥] Active
Lower plane HS/TM: 1'840.03483 m D
Upper plane HS/TM: 1'852.70017m [

@ Filter outside (") Filter between

" AMBERG
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Amberg Tunnelscan - Positionig

Positioning methods g —
= APM™ Method "

% Reposition mu
= B&W targets registration o
= Multiple targets 9 an
= Position of scanning data with o
checkerboards or sphere targets o
= Supported scanner data for positioning e
= Leica RTC360 .
= Z&F
= FARO « »
= Leica BLK360 G1/ G2 oot | [t ] [

AMBERG
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HD: with HD
CS. Tilted

P VI S S S: 168
i a TUNNEL

[T PO V'Y P

Prri--—% AT4ns ruan me o

Amberg Tunnelscan Basic

= Merge the scans automatically *

= Display result in 2D / 3D maps

= Calculate volumes ; | Nzﬁ
= Print reports E %
= Export profiles | W : iy
= Export PTS files for BIM Systen : o

- %

Cre:
Creano

- " AMBERG
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Amberg Tunnelscan — Blasting round scan

Amberg Tunnelscan Plus

= Merge scans areas from different
construction stages

= Document the stages with a few clicks

= Create reports for:

Applied shotcrete volumes
Coloured 3D / 2D map view

Extract profiles

Export profiles / analysed pointcloud

" AMBERG
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Examples

= Final tunnel scan 2D results

= Final tunnel 3D results

TCUser phmsmer Docements 10 ATamnel S
Migh et mage pein lous nabyus 516 image il T

BED&RAX 6 @S
2.%) Biresn

= Shaft scan results
= Layer thickness result
= Undulation / surface smoothness

= Cloud2Cloud registration

= High Resolution Image

F, AMBERG
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HS2 — High Speed 2 - UK

" AMBERG
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Without Amberg Navigator, what implications would it have?

* More surveyor needed — a rare specie these days!
« ..would need 16 site based 3 office based surveyors!
« More intensive input and on-site support needed

* At least 50% more cost on the survey side

What is the greatest benefit using Amberg Navigator?

- Don't need surveyor at the face
« Short learning curve — Easy knowhow transfer within team
« Split work Production using Amberg Navigator

« Survey team creating the process and hand over to production

" AMBERG
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e

v Your digital tunnel survey team

v Free up your resources

v' Cut your survey cost
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What are the main benefits for a contractor / user?

= All-in-one platform — one source based information = minimising errors in the field

Efficient workflow — time saving/same platform - competitive advantage

User friendly — no need of surveyor in every step - economies on expensive staff

«Real-time» processing — seamless workflow - reduced production costs

40 years of tunnel survey - we’re the leader in our niche - comply with todays standard

" AMBERG
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....more information

= www.ambergtechnologies.ch

= Youtube

POSITION TASKS —
AMBERG
NAVIGATOR TASKS

" AMBERG

TEOHNOLOGIES

Position Tasks - Amberg
Navigator Tasks - Amberg...

58 Aufrufe - vor 3 Monaten

GENERAL OVERVIEW ACQUISITION -

[ .y = RAW DATA :[

AMBERG NAVIGATOR | j - 4 ; QUALITY CHECK

TASKS , b Amberg TSP Ease J/

£ EAR

(AR 3:34 g : : IVERSARY. PR
General Overview - Amberg Don't follow hope - predict Amberg TSP Ease 40 Years Anniversary Amberg Tunnel Movie EN
Navigator Tasks - Amberg... your geology! Acquisition - RDQC Amberg Technologies

180 Aufrufe + vor 4 Monaten

188 Aufrufe * vor 3 Monaten 51 Aufrufe « vor 3 Monaten 96 Aufrufe - vor 3 Monaten 84 Aufrufe « vor 3 Monaten

OVERVIEW - PROJECT CREATION - | PROJECT CREATION - | PROJECT CREATION - | PROJECT CREATION -
PROJECT TREE CONTROL POINTS BLOCK DEFINITION TRANSVERSE SLOPE gIE-IgTOIglE“TICAL

Amberg Tunnel Movie DE

31 Aufrufe + vor 4 Monaten

PROJECT ICREATION :

THEORETICAL
PROFILE

' “ AMBERG

TRCHMOLOGIES.

Project Creation -
Theoretical Profiles -...

159 Aufrufe + vor 4 Monaten

21 April, 2023

Amberg Tunnel 2.0

82 Aufrufe - vor 4 Monaten

(A 57| LA 36 || LA | AR (A

TECHNOLOGIES.

Interface - Project Tree - Project Creation - Control Project Creation - Block Project Creation - Project Creation -

Points - Amberg Tunnel 2.0 Definition - Amberg Tunnel... Transverse Slope - Amberg... Theoretical Section -...

110 Aufrufe + vor 4 Monaten 88 Aufrufe - vor 4 Monaten 42 Aufrufe - vor 4 Monaten 58 Aufrufe - vor 4 Monaten 95 Aufrufe - vor 4 Monaten

PROJECT CREATION - PROJECT CREATION - OVERVIEW - INTERFACE - SOFTWARE
HEADING AXIS SITES & HEADINGS PROJECT TREE 3D OVERVIEW INSTALLATION
& LOADING A DEMO
PROJECT
(A 5 (AR s P\ AMBERS ; A ] 45
Project Creation - Heading Project Creation - Sites and Interface - Project Tree - Interface - 3D Overview - Software Installation &
Axis - Amberg Tunnel 2.0 Headings - Amberg Tunnel... Amberg Tunnel 2.0 Amberg Tunnel 2.0 Loading a Demo Project -...

92 Aufrufe - vor 4 Monaten 13 Aufrufe + vor 4 Monaten 107 Aufrufe + vor 4 Monaten 335 Aufrufe + vor 4 Monaten
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http://www.ambergtechnologies.ch/

Amberg Technologies

= 40 Years dedicated to our customers success

= The first choice for Rail and Tunnel Survey

= We develop close to our customers

= We are a passionate about what we do

" AMBERG
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" AMBERG
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