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GRP System FX

The concept of the modular GRP System FX enables 
the GRP 5000 to be used as the basis for system expan-
sions.

Upgrade options

Modular system components supplement the GRP 5000 
to form: 

  GRP 3000 – 
  The versatile 
  system for rail-
  way surveying

  GRP 1000 – 
  The precise and  
  robust track
  measuring system
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Efficiency due to modularity

The modular design of the GRP 5000 from Amberg Tech-
nologies enables the system to be easily transported direct 
to the work site. Speed of deployment and the kinematic 
measuring technique enable measurements to be effici-
ently integrated into railway network operations. There is 
no requirement for costly support infrastructure.

Further information about the GRP System FX from Amberg 
Technologies are available from your local distributor or by  
e-mail: rail@amberg.ch

GRP System FX
The «all in one» railway surveying solution
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Visual tunnel imaging

Today, modern scanning methods allow 
rapid and thorough examination of tunnel 
walls and thus make a crucial contribution 
to quality assurance and to the documen-
tation of tunnel structures.

Tunnel scanning

By tunnel scanning we mean the digital 
„sampling“ of tunnel walls. The purpose 
of scanning is to survey the tunnel geo-
metry in detail and to localise and define 
defects and damage in the wall surface. 
For example, fine cracks, underbreak and 
overbreak, or spalling are all localised and 
logged. Modern tunnel scanning provides 
quality control and therefore ensures long-
term structural quality. It has increased 
in importance, particularly in conjunction 
with the greater requirement for tunnel 
structures and tunnel refurbishment. 

In recent years, scanning methods and 
systems (hardware and software) have 
been developed that employ new infor-
mation and surveying technologies, allowing fast, comple-
te scanning and evaluation of the collected data. 

For example, a reliable scanning system was developed 
by Amberg Technologies AG and successfully employed 
by their geoengineering services division. The department 
offers tunnel scanning for projects in both railway and high-
way engineering. The system is discussed briefly below.

About the system technology 

In principle, a scanning project can be divided into the 
three steps project definition, on-site surveying and data 
evaluation (data processing, data analysis and mapping). 
Whilst defining the project the surveying quality is speci-
fied and the time required for the survey estimated. Project 
data–for example on the axis geometry and the clearance 
envelope–and their allocation to tunnel sections are defi-
ned in the GRP Office software module.

The on-site surveying system consists of a survey car, 
scanner (Leica HDS4500 scanner) and a software module 
(GRP ScanControl with touch screen) for data collection. 
To scan, the system is pushed through the tunnel, the 
speed of travel depending on the required resolution. The 
scanner records around 10,000 data points for each rotati-
on, that is, their angle, distance and grey scale value.
The appropriate software modules can be utilised in their 
turn for the subsequent data evaluation: the GRP Rail-
Cloud PROFESSIONAL module, for example, is used 
for data processing and analyses, and the TunnelMap™ 
application, also developed by Amberg Technologies, for 
damage mapping. TunnelMap™ also allows statistical 
evaluations, offers graphical representation options and 
includes CAD design interfaces. 

Follow-up inspections are often carried out in the tun-
nels in addition to scanning. In this regard TunnelMap™ 
also allows „screen inspections“ (use of a portable touch 
screen) with „field access“ to the maps as well as the abi-
lity to refresh with new on-site inspection data.

Tunnel scanning records the conditions of surfaces, exactly, quickly and comprehen-
sively, and is made possible by the use of modern information and surveying techno-
logies. 

Scanning data 
are visualised 
with the help 
of special 
software. Scan-
ning is highly 
detailed. The 
geometry and 
grey scale value 
of every pixel is 
recorded by the 
scanner. Even 
the smallest 
irregularities 
in the surface 
– e.g. cracks 
greater than 
0.3mm or clea-
rance problems 
– are visible.

Exemplary scanning in tunnels on the new Nuern-
berg–Ingolstadt high speed line 

The Nuernberg-Ingolstadt line forms part of the German 
railways (Deutsche Bahn (DB)) high speed network and 
will go into operation in summer 2006. In order to log any 
shortcomings in the tunnel construction with high preci-
sion, DB decided on comprehensive scanning. Following 
a request for proposals, which was implemented as a 
competition, and in conjunction with on-site system tests, 
Amberg Technologies AG was awarded the scanning con-
tract. 

The contract comprised 9 tunnel structures with a total 
length of 27 kilometres and a total concrete surface area of 
670,000m². Among other things, cracks ≥ 0.3mm needed 
to be logged, as well as over- and underbreak and irregu-
larities in the surfaces of joints and installations. Provision 
of a software solution for follow-up tunnel inspections was 
a further requirement. Scanning was to take five days; a 
further four weeks were available for data evaluation. 
Scanning was carried out using the GRP 5000 scanner 
system. The survey car was equipped with an electronic 
drive for this project, providing a constant travelling speed 
of around 600m/h. Comprehensive logs were compiled on 
a five millimetre grid. The TunnelMap™ application was 
used to map damage and other objects, as well as for car-
rying out follow-up inspections. Surveying, evaluation and 
logistics placed especially high demands on the various 
specialists involved in this project.

The tunnel structures were scanned between June 6th 
and 10th, 2005 by Amberg Technologies AG. Around 400 
gigabytes of data were scanned. The subsequent map-
ping was carried out by Amberg Engineering AG specia-
lists using TunnelMap™.

Scanning provides the requisite data for the documentation and in-
spection of structures and consequently contributes significantly 
to quality assurance. Precise damage inventories can be compiled 
using the TunnelMap™ software solution developed by Amberg 
Technologies.

Left: Grey 
scale image, 
compiled 
from scanner 
data (tunnel 
arch at the 
tunnel portal).

New high 
speed line 
Nuernberg–In-
golstadt: 9 
tunnels with 
a total length 
of 27 km were 
scanned in 
only 5 days. 
The line is 
already in 
operation.
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