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ALWAYS GOOD ADVICE. 
ALWAYS WELL LOOKED AFTER.

To offer real added value - that is our claim. At GLM, you receive not only high quality 
measurement technology, but also the appropriate software - from a single source!  
This is unique in the market. 

Contact us!

Have any questions about our services or need assistance with a measuring project?  
We are always there for you.

Southern Germany Branch
Bannwaldallee 46
D-76185 Karlsruhe

Phone:	+49 721 92 121 600
Fax:	 +49 2302 30 399 51



MEASURING RAILWAY 
VEHICLES AND COMPONENTS

Technique and strategy -
Measuring, analyzing, and documenting with Sokkia, 3-DIM PC-Basic and Excel

Simply measurably better

Railway
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The bandwidth of vehicles in the rail sector is large. It 
ranges from steam locomotives to rail maintenance vehic-
les, cargo wagons, suburban and underground commuter 
trains, regional shuttles and traction vehicles to high-speed 
trains. All of these vehicles must satisfy a shared require-
ment: Exact dimensional accuracy.

For this reason, more than 100 3D measuring systems ins-
talled by GML are by now in use in the workshops of heavy 
maintenance and repair facilities (C plants), in combination 
plants, and in production operations. Increasingly, this sys-
tem is also used for on-site maintenance and repairs.

HIGHEST PRECISION
FOR EACH MEASUREMENT REQUIREMENT

Exact dimensional accuracy - this is a chal-
lenge all rail vehicles face nowadays. Rely on 
GLM as a partner with more than 100 installed  
3D measurement systems in railway compa-
nies throughout Europe!

The high-precision 3D measurement systems capture the 
geometry of the vehicle frame, wagon body or bogie. Sha-
pe and position of various elements thus can be checked 
for geometrical properties (such as parallelism, flatness, 
squareness) and actual dimensions can be compared to no-
minal dimensions. The resulting dimension is documented, 
taking into account allowable tolerances as well as other 
metadata (such as bogie type, locomotive number, service 
level). This is done both for functional as well as safety 
reasons.

This is based on a variety of standards and guidelines, such 
as DIN 27202-10, RIL 984.0300, EN 13775 and VPI02. The 
3D measurement system is used for the following purposes, 
among others:

	 •	 Measuring during and after production
	 •	 Measuring in case of revision (maintenance)
	 •	 Measuring after an accident

	 - Deformation of a chassis or bogie
	 - If necessary, before and after the repair

The innovative instruments technologies of our longstan-
ding partner SOKKIA have been in use at GLM for more 
than 20 years and are continually further developed.
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MANY TASKS – ONE TOOL

THE DESIGN OF THE 3D MEASURING SYSTEM

The optical 3D measuring system consists of three main components: the measuring head (industrial tachymeter with inte-
grated distance measurement), the measuring and evaluation software and the targets. The expected accuracy is between 
+/- 0.1 mm to +/- 0.5 mm depending on the task. The operation of the 3D measurement system is easy to learn (usually 
in one to three days) and requires only a single operator. Easy to transport, the system can be used in various locations 
(workshop - frame measuring, washing or painting facility - bogie measuring, track - accident measuring).

The software
It records the measured values via 
Bluetooth. Furthermore, the refe-
rence system is laid out and dimensi-
onal calculations are carried out in the 
program. In the fi nal step, the data is 
output to the desired format (e.g, as a 
measurement sheet or an Excel fi le).

The instrument
The industrial tachymeter forms the 
heart of the 3D measuring system. The 
instrument is designed as a precision 
tool for rough workshop operations. 
The high measuring accuracy is en-
sured through periodic checks in own 
authorized workshops as well as inde-
pendent calibration services.

The targets
They are used to identify uniquely the 
point. The target refl ects the measuring 
beam back to the tachymeter. Special 
targets are also equipped with offsets 
to allow even faster recording of mea-
surement points. Logging a point wit-
hout targets is used when measuring 
side walls (Y32), for example.
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Preparation

The vehicle or bogie to be measured is placed in the correct 
position. Objects with rigid frames are positioned on four 
supporting points in a horizontal plane. Corner force weig-
hing is used for tension-free positioning of vehicles with 
structures subject to torsion. The reference position can be 
established with the help of the 3D measurement system.

THE STEPS

Measuring

The instrument is attached to a tripod. The measuring 
points are marked with targets or scanned. The industrial 
tachymeter can be accessed directly via laptop or a mobile 
data logger. The exact sequence depends on the particular 
task. Here, different ways of working have been establis-
hed.
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Automated Measuring and Analysis

The design data has been entered to the software 3-DIM PC-Basic. All the points to be 
measured are shown on the laptop display. The system automatically measures the majo-
rity of points. After all the points are measured, automatic functions (macros) carry out all 
calculations. At the end, the user receives a completed measurement sheet.

Automatic evaluation

The required data records are entered into 3-DIM PC-Basic or 3-DIM Observer. All required 
points are measured by the user. The definition of the coordinate system is carried out by 
the user. Further calculations are performed automatically (dynamic evaluation). The docu-
mentation is carried out with the help of Excel.

Free measuring

All required points must be identified and measured on the object - the data target records 
are not entered. The determination of the coordinate system as well as other calculations 
are performed by the user. The documentation can be carried out with Excel.

Example: Three-axle freight wagon bogie with leaf springs
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ANALYSIS AND DOCUMENTATION

Graphical measurement sheet

All calculations are performed automatically in 3-DIM PC-Basic. The dimensions are shown 
in a graphical measurement sheet. Should a value be outside the allowed tolerance, this 
will be highlighted in red.

In Microsoft Excel

The calculation program Excel and the analysis program 3-DIM PC-Basic are linked via 
interface. This allows you to use the GLM software database from within Excel, which faci-
litates the process of documentation for measurements of vehicles or bogies and provides 
an alternative to the graphical measurement sheet.

Manual

On the graphical interface, you can continue to dimension measuring points as well as view 
the metadata such as the position of X-Y-Z or dimension. This view is printable as a PDF 
file if desired. 

Example: Passenger coaches
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REFERENCE LIST – SERIES

GLM Lasermeßtechnik GmbH has been a successful system supplier and service provider 
in the field of rail vehicle measurements since 1992 and draws on extensive experience 
during the measurement of new or known types of rail vehicles.

DIN 27202-10, Ril 986.1100, DIN 25043, DIN 27204-9, DB Schenker Ril 900.0070, DB Schenker Ril 984.0200, DB Schenker Ril 
984.0300, EN 13775, VPI 02

OVERVIEW OF THE GUIDELINES AND RULES applying to a measurement

BR 101, BR 110, BR 111, BR 112, BR 113, BR 120, BR 127, BR 139, BR 140, BR
141, BR 145, BR 146, BR 151, BR 152, BR 155, BR 161, BR 181, BR 185, BR 189,
BR 253, BR 294, BR 458, BR 885, V 150.1, Bombardier 957.1

BR 403, BR 406, BR 805, BR 806, BR 807, BR 808, BR 411, BR 407
VT35, VT368, VT440, VT441
BR 568, BR 5022

Traction units/locomotives

passenger coaches, 
regional/commuter, transport

ICE
Regio Shuttle
More

LD30, LD36, LD42, LD43, LD52 GP200, RS1.2, DG715/716 
Heavy supporting vehicles, gang trolley, track car trailer, tamping machines ballast plough, 
material wagons, motorized tower wagon, railroad excavators, catenary machines

Bogies of railway 
maintenance vehicles

EXTRACT FROM LIST OF REFERENCES

GLM is qualified by the Deutsche Bahn supplier management for product group 412 06010 
„Engineering services rail vehicles.“


