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• “Study of work”
• “User - centered design”
• “Human factors in design”

“Ergonomics (or human factors) is the scientific 
discipline concerned with the understanding of 
interactions among humans and other elements of a 
system, and the profession that applies theory, 
principles, data and methods to design in order to 
optimize human well-being and overall system 
performance.”  - IEA



 Physical ergonomics

Physical ergonomics is concerned with human
anatomical, anthropometric, physiological and
biomechanical characteristics as they relate to
physical activity. (Relevant topics include working
postures, materials handling, repetitive
movements, work related musculoskeletal
disorders, workplace layout, safety and health.)



 Cognitive ergonomics

Cognitive ergonomics is concerned with mental 
processes, such as perception, memory, reasoning, 
and motor response, as they affect interactions 
among humans and other elements of a system. 
(Relevant topics include mental workload, decision-
making, skilled performance, human-computer 
interaction, human reliability, work stress and 
training as these may relate to human-system 
design.)

https://ourimages.anglo.local/webgate/source/detail.html?assetId=183042&lang=en


 Organisational ergonomics

Organizational ergonomics is concerned with the
optimization of sociotechnical systems, including
their organizational structures, policies, and
processes. (Relevant topics include communication,
crew resource management, work design, design of
working times, teamwork, participatory design,
community ergonomics, cooperative work, new
work paradigms, virtual organizations, telework,
and quality management.)



South Africa Mine Health and Safety Act, Act 29 of 
1996

 Section 5, Employer to maintain healthy & safe mine 
environment

 Section 11, Employer to assess and respond to risk

 Section 12, Employer to conduct occupational hygiene 
measurements

 Section 13, Employer to establish system of medical surveillance



 Section 21, Manufacturer’s and supplier’s duty for health and 
safety.

“21.(1)(c) Any person who designs, manufactures, erects or 
installs any article for use at a mine must ensure, as far as 
reasonable practicable, that ergonomic principles are considered 
and implemented during design, manufacture, erection or 
installation.”

‣ Ergonomic principles?

‣ What is defined as “good, sound and acceptable” ergonomic 
design?

‣ Responsibilities?



“The driver’s compartment shall be of ergonomic design to 
maximize driver comfort”

‣ Appears in equipment specifications without any detail of what is 
required to ensure “driver comfort”

‣ Is “driver comfort” the correct, or only indicator?

‣ Are phrases such as this only used to transfer responsibility from 
the Mine to the Manufacturer?



 2000 - SIMRAC GAP 704
“The ergonomics of locomotive design in the gold and platinum
mines in South Africa”

A report of this study provides recommendations and a range of
data that can be used to improve the ergonomics aspects and
the design or selection of mining locomotives

 2003 – SIMRAC SIM 02 05 04
“Ergonomics of mining machinery and transport in the South
African mining industry”

A report of this study provides recommendations and a range of
data that can be used to improve the ergonomics aspects and
the design or selection of mining machinery and vehicles



 2003 - SIMRAC Health 702

“A prospective study to assess the prevalence and work-related 
risk factors in the development of musculoskeletal disorders in 
the South African mining industry”

A report of this study provides findings on the prevalence of 
work-related musculoskeletal disorders (WMSD) in the South 
African mining industry and identify work-related factors that 
may pose a risk of WMSD developing.
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‣ Observations, measurements & interviews
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1 Access and egress
2 Seating
3 Cab interior workspace
4 Controls and displays
5 Operator’s field of view

6 Cab climatic conditions
7 External and internal lighting
8 Noise
9 Vibration
10 Physiological indicators

‣ Selected ergonomics aspects



 Basic observations

- Workplace conditions (noise, heat, visibility, etc.)
- Excessive physical demands (repetitive actions, etc.)
- Exertion of forces (manual handling, etc.)
- Work related musculoskeletal disorders (back pain, etc.)
- Workstation design (reach distances, seating, etc.)
- Awkward posture
- Labelling, signs and placards
- Increased mental demand (lack of motivation, etc.)
- Shift and night work



‣ Measurements
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Seating
Back support?Comfort? Cold? 

Vibration?

Vibration?
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Work positioning
Awkward?

Field of view?
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Cab interior workspace & layout
Distance between 
displays and eye?

Arrangement & 
size?
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Controls and displays
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Operator’s field of view



 Diesel engine emissions
 Noise
 Heat
 Vibration
 Illumination



 LHDs poses a certain level of risk in terms of ergonomic 
stressors.  

 In most cases these risks are not identified as part of the HIRA 
process, and for those few that are identified, the risks are not 
understood or assessed.  

 Inadequate legislative framework for ergonomics and a lack of 
enforcement contribute to the overall risk posed by the 
problematic mine ergonomics.   

 Most mines have limited access (if any) to Ergonomist to assist 
in the development of on-mine ergonomic programmes, as has 
Government, in order to develop national policies and a 
legislative framework for ergonomics. 



‣ Workforce size and workforce composition
‣ Dynamic nature of work, activities & workplaces
‣ Static nature of work
‣ Extended, 12h shifts
‣ “Danger of a little knowledge”
‣ Simple, practical tools are available, but is not used.  

Why?
‣ Research models and tools for mining



• Legal compliance based monitoring
• Low hazard understanding
• PPE
• Medical surveillance
• Ergonomic risks are not as serious as safety risks 

and other health risks such as dust & noise
• Reactive systems (‘damage model’)
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• Knowing the hazard (anticipating and 
identifying).

• Understanding the risk (quantifying).
• Managing the risk (control at source, elimination, 

substitution, process change etc.)
• Monitoring
• Review (audit, management review)
• Continuous improvement



• Demystify ergonomics
• Proactive engineering and operational control solutions
• Role of Supply Chain   
• Legal compliance not the only objective
• Capitalize on existing health & safety management 

systems
• Asset optimization
• Alignment with other occupational health programmes



 Programme based standard
◦ Multidisciplinary approach

 Engineering and Manufacturer/Supplier focussed
◦ Engineering problems need engineering solutions

 Roll-out
◦ Ergonomic assessments
◦ Training and education
◦ Monitoring & surveillance
◦ Research
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Resources Elements Relationships Implementation plan

• $$$

• People
skills development
skills retention

• Infrastructure

• Equipment

• Materials

• Risk assessment

• Exposure assessment

• Education & training

• Controls

• Monitor & review

• Quality assurance

• Record keeping

• Other disciplines

• Authorities

• Employees

• OEMs

• Experts

• Change management

• Communication

• Time frame
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 The absence of a national policy and a legislative
framework on ergonomics should not be a reason to
ignore the potential ergonomic risks associated with
mining.

 Companies should develop in-house ergonomic policies
and give expression to these policies in ergonomic
programmes and in-house ergonomics skills
development.

 The application of sound ergonomic principles in mining
has the potential to enhance the effectiveness and
efficiency with which tasks are carried out, and also to
eliminate significant occupational health and safety risks
whilst contributing to increased productivity.
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