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THE WAGONS 
 

 
 

 Permanently coupled double platform 
wagon.  

 Designed and build by TAFESA* (Spain): 
• 1997/2005 - TRANSFESA: 642 wagons 
• 2009 - COMSA: 30 wagons 
• 2009 - RENFE: 75 wagons 
 

*- Closed in 2014. 

Approved to run on international traffic in 
most of Europe, from Portugal to Turkey, 

including the Channel Tunnel. 
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BACKGROUND 

From 2014 onwards there have been several derailments in Portugal involving these wagons. This 
led NIB PT to investigate the events.  

Typically, the derailments occurred at low speeds (at or below 30 km/h) and involved only the 
derailment of one axle. 

It was found that the derailments were always associated to a twist defect on the track (either 
above or below the allowed limits). However, during the investigations it was also found that 
suspension elements showed evidence of fracture with clear signs of fatigue.  

In some cases it was possible to determine that the suspension of the derailed axle was fractured 
before the derailment and thus was a causal factor in the derailment; in other cases it is still not 
possible to determine if the suspension was fractured before or because of the derailment. 

NIB PT has also been informed that derailments with these wagons also occurred in other 
countries, in similar circumstances. 

During the investigation it has come to light a fundamental issue in the design and 
authorization/certification process of these wagons which results in a safety risk that evidence 
suggests is not being adequately controlled. 

While the investigation report is not finished, the intention of this document is to make the issue 
known so that the relevant interested parties can take what actions they consider adequate to 
control the risk and avoid recurrence. 
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WAGON SUSPENSION 

The wagon suspension is as follows:  

 

UIC double link suspension 

UIC parabolic spring for bogies 
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WAGON SUSPENSION 

The design documents [Tafesa, 1997] declare that: 

  

 
 

Suspension: 
Double link suspension with 5-leaf parabolic spring for 22,5 ton per axle,  
according to annex 9b of UIC 517 leaflet. [Note: 1989 version] 
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WAGON SUSPENSION 

 
UIC 517 [1989] annex 9b refers to a 
parabolic spring for bogies: 
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WAGON SUSPENSION 

For two axle wagons, UIC 517 [1989] defines the following: 

 

  

 

Spring in annex 9b is not 
included 

Dynamic tests and stress 
calculations for other springs  
(i.e. the spring in annex 9b) 



Rail Accidents Unit 

Office for the Prevention and Investigation of Accidents 

in Civil Aviation and Rail (SIA/NIB PT) 

WAGON SUSPENSION 

According to 1.1.2, for using annex 9b springs on 2-axle wagons the following should be done: 
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WAGON SUSPENSION 

During the authorization process of the wagons, for justifying the exemption of dynamic tests for 
compliance with UIC 432 and UIC 518 leaflets, the designer declared that “the wagons comply 
with section 4 of UIC 517”. 

Section 4 of UIC 517 leaflet states that: 
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WAGON SUSPENSION 

Annex 4 of UIC 517 leaflet defines the double ring suspension components: 

 

  

 

Spring in annex 9b is not 
included; only if subjected to 
tests according to Annex 15 
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WAGON SUSPENSION 

Conclusions: 

 

 Running gear suspension does not comply with UIC 517 standard for 2 axle wagons; 

 Parabolic spring for bogies could be used only if subjected to tests prescribed in UIC 517 Annex 
15 (annex M  in present version of leaflet); 

 Wagon could not be exempted from dynamic tests for compliance with UIC 432 and UIC 518 
leaflets 
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WAGON AUTHORIZATION/CERTIFICATION 

Designer declared that the suspension complied with UIC 517 and that, because of that (among 
other criteria), it was exempted from dynamic tests. 

Based on this, the wagon type was authorized by the Spanish network and authorities and, based 
on cross-acceptance principles and mutual agreements, authorized in many other countries, 

Subsequent batches were all authorized based on the (full or partial) type continuity principle. 

A Spanish notified body issued TSI compliance certificate for the wagon type in 2009. In what 
regards the suspension, the verification report states that “suspension complies with section 4 of 
UIC 517” based on the designer declaration, with no check being done. 

A Portuguese notified body issued in 2010 an evaluation report for the purpose of CE compliance 
certificate for the wagon type. In what regards the suspension, the report states that “suspension 
complies with section 4 of UIC 517” based on the designer declaration, with no check being done. 

The original authorizer of the wagon and the NoBos later involved did not identify that the 
running gear suspension was non-standard and that supplementary tests and analysis were 
required. 
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CONSEQUENCES 

 

 From the evidence gathered during the investigation, it was found that the suspension 
elements are heavily stressed, reaching levels near the limit strength and resulting in their 
premature failure due to fatigue. 

 The dynamic behaviour of the wagon, under certain operating conditions, exceeds the limits 
allowed by the applicable standards and regulations. 

 The relevance of these facts depend on the magnitude and type of forces exerting in the 
wheelsets’ suspension, being critical factors for its importance the track geometrical defects 
and the associated running speed, as well as the loading of the wagon. 
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CONSEQUENCES 

High stresses and fatigue in suspension components 
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CONSEQUENCES 

High stresses and fatigue in suspension components 
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CONSEQUENCES 

High stresses and fatigue in suspension components 

Tensile stress in top fibre of upper spring leaf Evidence indicates that the suspension 
elements are subjected to heavy stresses 
and that the fatigue limit is reached much 
sooner than expected. 

The spring develops high tensile stresses 
both in the normal flexing plane and in the 
transversal plane of the leafs. 

On a normal run with an instrumented 
wagon, NIB PT observed that the maximum 
permitted stress of 1350 MPa on the top 
fibre of the upper spring leaf was nearly 
reached, indicating that in some fibres of 
the metal this value is frequently exceeded 
when combined with the bending stress in 
the lateral plane. 

NOTE: The dynamic test data was taken on a commercial run 
with a wagon loaded at 20,6 t/axle, so it is not representative of 
all operating conditions of this type of wagon. 

 

 

 

  

 

Tensile stress in side fibre of upper spring leaf 

Location  [km] 

Location  [km] 

1350 
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CONSEQUENCES 

Dynamic behaviour 

Measurements performed during the 
investigation, indicate that the dynamic 
behaviour of the wagon exceeds the 
normative limits for lateral and vertical 
accelerations, at least when running on 
track close to immediate action limits. 

On a normal run with an instrumented 
wagon loaded at 20,6 t/axle, NIB PT 
observed that the vertical accelerations 
attained maximums of +0,9g and -0,7g, 
meaning that there are wheel loads 
applied to the track well above the 
dynamic coefficient expected, as well as 
reductions in the vertical wheel load that 
can favour a derailment by the 
corresponding increase in the Y/Q ratio. 

(A full test report is available from NIB PT [in portuguese] 
and will be included in the investigation report, but can 
be supplied by request to any interested party.) 

 

 

 

 

  

 

Carbody lateral acceleration 

Carbody vertical acceleration 

limit 

limit 

limit 

limit 

Location  [km] 

Location  [km] 
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OTHER ASPECTS 

 

 Evidence collected from the investigation suggests that the wheels in the inner wheelsets (i.e: 
those wheelsets near to the permanent coupling) tend to have a higher wear rate in the flange 
and rolling surface than the extreme wheelsets. 

 Observations made in the stub buffers and permanent coupler have detected high wear and 
there have been some occurrences of permanent coupler fracture.  

 These two observations combined, suggest that the interface between the two vehicles that 
constitute the wagon is heavily strained and that it may influence the tracking behaviour of the 
double wagon when negotiating curves. 
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SAFETY ISSUES THAT NEED TO BE ADDRESSED 

In the investigation report, NIB PT, among others topics, will recommend that the following safety 
issues need to be addressed: 

 The suspension and the safety of the wagon against derailment should be rechecked 
accordingly to the original requirements in the applicable standards, as the original statement 
of compliance with section 4 of UIC 517 has proven inaccurate; 

 According to the results of the tests above and taking into consideration the return of 
experience from the years of use of these wagons, measures relating to operation conditions, 
changes in the design and/or the maintenance plans, should be put in place to minimize the 
risks of derailments due to premature suspension failure and/or dynamic behaviour of the 
wagons; 

 The possible influence of the inner coupler arrangement in the tracking behaviour of the wagon 
should be studied, taking in to account the experience of maintaining these wagons; 

 At least for safety critical aspects, NoBos should effectively check the accuracy of information 
and declarations provided by the submitter, and not just making a processual verification of 
documentation. 
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SAFETY ISSUES THAT NEED TO BE ADDRESSED 

The reduction of the period between maintenance cycles and frequent visits to the wagons already 
systematically taken by at least one of the wagons’ ECM appear to have reduced the risk associated 
to fractured suspension elements. But these measures are only experimental attempts to control 
one risk, not based on a clear understanding of the factors involved, and do not supress or address 
the root issues here presented. 

Considering the potential Union wide relevance of the findings here presented and the fact that, 
while Directive 2016/798 is not transposed into National Legislations, some of the organizations to 
whom the recommendations should be addressed are out of the scope of NIB PT because of being 
in another Member State, it was felt that the findings contained in this document should be known 
to relevant parties through the mechanisms available at the European Union Agency for Railways 
even before the publication of the investigation report, so that appropriate measures can be taken, 
if considered needed by the responsible organizations. 

These have already been transmitted to NSA PT, PT IM and PT RUs using these wagons. 

 

NIB PT is available to provide further explanations if needed. 

 

END 

 

 

 

  

 


