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REVISED CRITERIA FOR OSCILLATION TRIALS OF METRO ROLLING STOCK  
 
1.0 SELECTION OF TEST TRACK: 
 
1.1 For metro stock, for new metro systems, detailed oscillation trials shall be done over a 

minimum length of 5 kms consisting of the following test zones: 
 

i. The longest possible stretches of track consisting of straight (tangent) and such  
curves, where trial can be done at a speed 10% higher than the proposed 
maximum operating speed (with the Cd 110% of maximum Cd permitted) so as 
to obtain maximum number of readings in one run. 

 
ii. A combination of at least one curve each, if available in the proposed stretch, 

each curve of longest available length (preferably of length more than 120m) of 
the following groups of curves at speeds simulating 80%, 100% and 110% cant 
deficiency.  In case, due to operational/other reasons, design speed of a 
particular curve is not achieved on any range of curves, the clearance of vehicle 
shall be decided on the basis of performance on other curves in the same range, 
or in the next sharper range, traversed by the trial train. 

(a) Large radius curve (300m<R≤600m) 
(b) Medium radius curve (190m<R≤300m) 
(c) Small radius curve (150m<R≤190m) 
(d) Curve of radius (120m<R≤150m) 

 
iii. A station/location having facing/trailing points, if it exists in main line. 

 
1.2 For a Metro stock, detailed oscillation trials shall be done over any new section(s) that is 

subsequently added to the system, if the new section includes features stipulated at 1.1 
(ii) and (iii) above, and earlier trial has not been conducted at any such location. 

 
1.3 After completion of trials over nominated test zones, a long confirmatory run shall be 

done at maximum test speed at which the rolling stock has met the criteria. The long 
confirmatory run shall be done to obtain at least 10 readings over at least 200m sections 
at that speed. If not possible in one run, the readings may be obtained by repeated runs 
over the same section.   

 
1.4 Once performance of rolling stock has been assessed on selected test track as in 1.1 & 

1.2 above, judging performance of rolling stock on each individual curve is not needed 
and speed on curves should be determined based on radius, cant and cant deficiency 
etc. subject to such determined speed not exceeding the maximum permissible speed 
on tangent track. 
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1.5 Initial trial shall be done on the new track with new wheel profile for issue of interim 
speed certificate (ISC). For issue of final speed certificate, repeat trial will subsequently 
be done on run down track as soon as available with worn wheel profile for assessment 
of ride quality.  

 
1.6 For introduction of new stock over existing section, trial shall be done as stipulated in 

1.1, 1.3, 1.4 & 1.5 above and, if applicable, as per para 1.2 also. 
 
2.0  MEASURED QUANTITIES  

As a part of the Oscillation trials, the following quantities shall be measured: 
 
2.1 Body level vertical accelerations 
2.2 Body level lateral accelerations 
2.3 Primary suspension spring deflections 
2.4 Secondary suspension spring deflections 
2.5 Bolster swing, as applicable  
2.6 Bogie rotation, as applicable 
2.7 Lateral accelerations at bogie frame 
2.8 Riding of the vehicle over bridges and viaducts (resonance or amplitude buildup) will be 

specifically mentioned in the trial report. 
  
3.0 CALCULATED QUANTITIES 

Ride Index shall be calculated as per ORE C-116 (Using FFT).  Maximum dynamic wheel 
loading/unloading (∆Q/Q) shall also be calculated. 

 
4.0 ROLLING STOCK CONFIGURATION 

 
Usually, trials shall be done in empty and loaded condition with inflated and deflated air 
springs initially using new wheel profile for issue of interim speed certificate.  Trials shall 
be repeated with worn wheel profile on run down track, as soon as available for issue of 
final speed certificate. 

 
Unless otherwise required, the free ends of the leading coach and of the last coach, and 
also leading/trailing bogie of remaining type of coaches in between, will be 
instrumented to ensure that at least one coach of each type is instrumented during the 
Oscillation Trials. 

 
5.0 CRITERIA 
 
5.1 Ride Index, as per ORE C-116 RP 8 using FFT method, shall not be greater than 3.00 in 

inflated and deflated condition, in both vertical and lateral directions. 
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5.2 The values of acceleration recorded, as near as possible to the bogie pivot shall be 
limited to 0.27g, both in vertical and lateral directions, in inflated and deflated 
condition.  

 
5.3 A general indication of stable running characteristics of the carriage as evidenced by the 

movement of the bogie on a straight and curved track, and by the acceleration readings 
and instantaneous wheel load variations/spring deflections. 

 
5.4 The maximum dynamic wheel loading/unloading (∆Q/Q) shall not be greater than 0.50. 
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Annexure ‘A’  

PROCEDURE FOR DATA ACQUISTION FOR OSCILATION TRIAL OF METROS 

1. Test data is acquired by Digital Data acquisition Systems on computer files. The output from 
various transducers i.e. accelerometers, LVDTs etc. after being properly conditioned and 
filtered by signal conditioners, is transmitted to the data acquisition cards. Brief description 
of the recording system is given below:  
 

2. SIGNAL CONDITIONERS:  The signal conditioners are either Voltage type or current type, 
depending upon the output from the transducer. These signal conditioners feed excitation 
voltage to the transducers, balance the input / output bridge, amplify the signal from sensor 
and filter the oscillations to the required level. The signal conditioners incorporate low pass 
filters with the required cut off frequencies. The cut off rate is 18 dB/Octave. The following 
filter setting shall be used: 
 

 For acceleration recording over pivot level : Band pass filter of 0.4 -10 Hertz.  
 For recording with LVDT/Displacement Sensors and load cells : No filter 

 

3. TRANSDUCERS: Following types of transducers are used: 
 

i) For recording accelerations at floor level:  Capacitive type accelerometers having maximum 
range of 4g capable of recording acceleration upto 10 Hz are used. Accelerometers having 
range of 10g are used for bogie frame level acceleration.  
 

ii) For recording bolster swing, bogie rotation etc: These measurements are recorded by using 
Linear Voltage Differential Transformer (LVDT) capable of measuring displacement upto 
40mm and 80mm, String Pot with max range of 300mm and optical displacement sensor 
with max range of 200mm. 
  

iii) For recording of lateral forces at axle box level:  By means of load cells fitted between the 
journal end and special axle box adapter.  
 

4. A sampling rate of 200 samples/second shall be used. 


