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Seats Background

Å M100 seat is a pedestal and wall mounted design, developed for Wabtec. Tested in

2013 at MIRA and passed all requirements of GM/RT2100 Issue 5.

Å H200 is a development of M100 for HITACHI Rail Europe. Developed in 8 months,

passing the injury and integrity tests in 2014.

Å M101 uses a combination of both previous designs and learnings from simulation and 

tests. 

Å Each seat passed injury and integrity requirements of GM/RT2100 Issue 5 first time.
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GM/RT 2100 Issue 5

Å New requirements for rail vehicle structures

Å Document mandates requirements for the design and integrity of rail vehicle 

structures for both primary and secondary structures, including interior 

crashworthiness.

Å Conflicting requirements between seat strength and passenger injury.

Å At time of development, no other seats had successfully met requirements.



NAFEMS World Congress 2015  | 21-24 June | San Diego | California | USANAFEMS UK  Conference 2016  | 15-16 June | Telford | UK

Previous test 
knowledge

Material Data

Concept CAD & 
CAE scoping 

studies

Master 
CAE 

model

Design Design Design

Simulation Simulation Simulation

Test

Methodology



NAFEMS World Congress 2015  | 21-24 June | San Diego | California | USANAFEMS UK  Conference 2016  | 15-16 June | Telford | UK

Modal 
Analysis  / 
Durability

Rearward 
& Forward 
Integrity

Forward 
Injury

Abuse Load 
Cases

Fatigue 
Load Cases

Methodology 



NAFEMS World Congress 2015  | 21-24 June | San Diego | California | USANAFEMS UK  Conference 2016  | 15-16 June | Telford | UK

1.5kN Forward
1.5kN Forward

Injury

50%ile Rearwards

Integrity

95%ile Rearwards

100mm Lateral

2kN down

1.5kN Rear 1.5kN Rear

2kN down

1.5kN Grab Handle
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Å All projects use finite design and 

simulation resources. 

Å GRMôs approach has been to prioritise 

load-case development 

ï Red ïChecked & developed daily

ï Amber ïChecked weekly

ï Green ïDesigned in from start


