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Aim

• Consolidate published and ongoing work from Newcastle 
University in HF in the Freight Yard

• Raise the profile of this critical area for freight, and human 
factors



Motivation

• Critical importance of rail freight

• Safety (for people, for delivery)

• Condition of freight vehicles on the 
network
• Importing risk onto the network

• Human performance is key to freight 
tasks

• Lack of systematic analysis



Activities

Incident analysis 

(2021)

Observation, 
interviews, 

workshop (2022)

Site complexity 
analysis (2023)

Scoping review 
(2025)

Physical tasks (2023 
- ongoing)

Observation and 
engagement 

(2024 - ongoing)

RAIB report 
analysis (2025 - 

ongoing)



Freight yard

• In the UK 

• £8bn industry; 75% growth by 
2050

• c500+ sites

• c15000 operational wagons

• c3000 train moves per week 
between sites

• Unknown moves within sites 

Role of groundstaff

• Stabling trains 

• Preparing wagon and wagon 
loads

• Inspecting / checks wagons and 
whole trains

• Coupling and uncoupling

• Movements within the yard



Factors shaping work

Organisation

CognitivePhysical
• Coupling activities
• Working in cold / heat
• Lighting
• Slips and trips; walking on 

ballast

• Planning and replanning work 
for groundstaff

• Checking activities
• Remembering procedures
• Usability of planning and 

rostering tools

• Safe working culture
• Rostering and resourcing
• Shift-work and fatigue management
• Cooperation between third-parties in 

the freight yard



Scoping review

• Scoping review on rail freight 
ergonomics / human factors – 
159 returns; 10 more from own 
sources and citations

• After deduplication and review 
around 15 look at the freight 
yard

• There isn’t much! 

• Yard work is highly variable
• Location is key; country is key

• Time pressured work
• Flexibility

• Highly tacit work – the importance 
of observation; cognitive task 
analysis

• Less systemic and formal 
methodology (eg HRA)



Physical tasks – 
The humble handbrake

• Secures the wagon

• Secures the whole 
train depending on 
SSOW

• Failure to apply
• Runaways

• Failure to release
• Flats and derailments



Operation

• 250N force
• Inconsistent

• Faulty mechanisms

• Large differences in diameter (20cm – 60m) 

• Large difference in height (50cm – 150cm)

• Multiple turns

• REBA scores indicating risk (5 – 6)
• But other operations have higher REBA scores

• Importance of technique

• Variation in the same yard; on the same train





Where did the ergonomics go?



Observations of work

• Fluid combination of multiple tasks

(based on observational work in 2022 / 2023) 

Versus

• Set sequences of complicated tasks, high volume of 
actions

(recent observational work + structured walkthrough)
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Scrap metal 
loading site



* *** *
4 km

• Only the scrap metal bay is lit and covered
• Poor quality walking routes and ballast



LOCO12

Receive the train

Set traps

Comms with driver



LOCO66

Comms with driver

Get under buffers

Release air

Uncouple brake pipe and store

Uncouple wagons and store

Out from under buffers

Potential handbrake

Visual check

Comms with driver 
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Comms with driver

Get under buffers

Couple brake pipe 

Couple wagons

Out from under buffers

Potential release handbrake

Visual check

Comms with driver 



Adds up to…

• 11 coupling / uncouplings
• 22 comms with driver

• 22 stoops under buffers

• 22 brake pipe coupling / 
uncoupling

• 22 movements of coupler (25kg)

• 11 visual checks 

• Multiple?? potential release / 
apply handbrake

• 3 propelling moves

• 13 points (250 Ns per go)

• 12 level crossing operations

• 19 significant changes of 
location



6LOCO 6

Roll-by check!



Current adaptation
• Short-term changes
• Multiple types of equipment and 

process (eg multiple types of wagon 
in the same yard, or same train) 

• Constrained site with complex 
moves

• Few decision support tools
• Different supervisory structures
• Comms, esp during challenging 

shunt moves (reverse, or 
‘propelling’ moves)

• 24/7 operations 

What would 
help you?
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Time



Future adaptation



Future

State of 
science

(New/deeper 
knowledge, 

shared 
knowledge)

Understanding 
human work 

(TA, CTA, HRA)

Adaptation

(Systems, 
envelopes)

Design and 
change

(Standards, 
guidance, 
processes)

Being 
responsive

(Value, impact, 
funding)
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