
SALAMANDER
Measuring trolley for rail roughness and 
corrugation

The SALAMANDER trolley is a self propelled, remotely 
controlled device intended for contactless measuring 
of rail roughness and corrugation. 
It is used for assessment of the rail head 
surface as a background for noise environmental 
research as well as for grinding works.
Fully compatible with EN 13231-3 and EN15610.



The SALAMANDER trolley is able to measure a series 
of continuous track sections of typical length of hundreds 
metres, evaluate the acquired data and compute the results 
in real time according to the standards EN 13231-3 
and EN15610.

TROLLEY DESIGN
SALAMANDER consists of a measuring unit driven by electric 
engine and external control computer for Android OS 
(smartphone, tablet or notebook).  Both parts are linked by WiFi 
wireless or Ethernet cable. The device can be pushed manually 
as well as self-propelled driven by engine depending on selected 
work strategy. The laser sensors with the necessary drive 
and electronic units transfers the acquired data to a computer. 

The correct position in the rail is ensured by wheels and rollers 
on both sides and a transversal beam equipped with springs. The 
wheels and rollers are designed in such way do not activate axle 
counters. The position of lasers across the rail head is precisely 
adjustable by bolt in wide range of 10-70mm referring field edge 
of the rail. 

The complete trolley is lightweight and compact. It is very easy 
to remove the trolley and return it to the track in a few seconds. 
It is therefore possible to take the measurement on the track 
during uninterrupted traffic. For transportation, the trolley is easily 
dismountable into two basic parts that can be placed into robust 
plastic transport box with wheels. 

MEASURING PRINCIPLE
Two versines instrumented by high precise laser sensors 
are applied for the measurement that can be taken any speed 
of range 0 - 7,2 km/h. The speed of measuring being kept 
by engine is selected by operator before measurement start.
Measuring software:
 The computer of SALAMANDER is supplied with data acquisition
and data processing software for Android OS.
The basic steps of signal processing being performed are as 
follows:

•	 filtering of outlying peaks (spike filter),
•	 filtration by 375 mm wheel radius filter (pits filter)
•	 calculation of corrugation signals in particular wavebands 

D1-D5
•	 calculation of Peak-to Peak values and its percentage 

exceeding the standard limits
•	 calculation of average spectrum with 50% overlap
•	 calculation of the third-octave spectrum and its 

comparison with TSI limit
Measuring software stores the acquired data in form of files 
in special format to the hard drive of control computer. It 
also images the course of the measured signal, table of peak 
to peak percentage and third-octave spectrum during the data 
acquisition.
After the measuring, collected primary data are transferred 
from the measuring computer into any PC computer. Evaluation 
software for Windows OS offers all comfort for data presentation 
in form of interactive graphs, graphs and reports print out to PDFs, 
GPS map localization of the measurement place etc.    

Manufacturer:
Komercni zeleznicni vyzkum, spol. s r.o.
U Kaplicky 1199, PRAGUE 6, CZ-165 00
tel./fax.: +420 233 920 185 
cell.: +420 604 830 199
e-mail: jturek@kzv.cz, web: www.kzv.cz

For easier transportation the trolley can be easily fold

THE BASIC TECHNICAL DATA
Mass of the basic parts:         12 kg + 6 kg
Total weight:         18 kg
Transport box dimensions:      1140 mm x 643 mm x 419 mm
Battery operation time:        4-8 hours
Battery:            Li-Io 25,2 V; 252 Wh
Measuring speed:        0-2 m/s
Speed by engine: selectable   0,25; 0,5; 0,75; 1,0 m/s
Engine:          24V; 40 W
Scanning interval:        0,5 or 1,0 mm
Sensor resolution:        0,2 μm
Accuracy 2 σ:    
  D1 (10 - 30 mm): 0,2 μm
  D2 (30 - 100 mm): 0,2 μm
  D3 (100 - 300 mm): 0,5 μm
  D4 (300 - 1000 mm): 3,0 μm
  D5 (1000 - 3000 mm): 10,0 μm


