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Work design, health and safety

• Australian Strategy for Work Health and Safety 2012-2022

• Health and safety by design

– Hazards are eliminated or minimised by design

– Structures, plant and substances are designed to eliminate or minimise 

hazards and risks before they are introduced into the workplace.

– Work, work processes and systems of work are designed and managed 

to eliminate or minimise hazards and risks.

• In construction there is emphasis on the first of these (CHAIR, safety in 

design reviews et), but not so much emphasis on the second.

“Workers’ general health and wellbeing are strongly influenced by their 

health and safety at work. Well-designed work can improve worker health.” 

(Safe Work Australia, 2012)
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Theories of construction 

accident causation

Evidence-informed Construction 

Accident Causality Model

(Haslam et al., 2003, p. 59)



Designing safe and healthy products and processes
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· Safety in the manufacture, transport, installation and 

commissioning of the product

· Safety in maintaining the product

· Assumption that constructors can control any hazards

· Designing safe processes requires construction knowledge

· Safety in use of the product

· Safety in operating the product

· Safety in the structural integrity of the product

· Traditional designers more comfortable with product designProduct

design

Process

design



Five year benchmarking study – safety in design

• Research Partner: Center for Innovation in Construction Safety and Health 

at Virginia Tech.

• Funding body: US Centers for Disease Control/National Institute of 

Occupational Safety and Health

• Scope: Data collection

– 23 construction projects (9 in Australia, one in NZ and 13 in US)

– 288 interviews were conducted (185 in Australia and 103 in the USA)

• Research-to-Practice report

– How can we ensure that WH&S are better considered in “upstream” 

decision-making, i.e. in project planning and design?

– How can we measure and improve the quality of WH&S and better control 

WH&S risks?
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Timing of risk control decisions (US, NZ, and Australian 

data)
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Construction knowledge
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Key finding

The construction contractor’s 

position in decision-networks was 

significantly higher in cases with high 

quality risk control outcomes.

High quality outcomes  = 14.2

Low quality outcomes = 5.4
control solutions.



Process knowledge transfer
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Research to Practice Report
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A tool to evaluate and compare risk control outcomes
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Average HOC score 2.13

Average HOC score  4.25



Image-based tool
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Exploring stakeholders’ perceptions of WHS risk
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Differences of perception
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Infographics to aid safety in design
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Site level detail
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Panel level detail
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Evaluation workshop
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Upstream safety issues
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Designers’ comments

• “I suppose at a glance you can see the whole environment. Whereas when 

something’s in writing you just focus on the one issue and not the whole 

environment. It’s a much more global thing”. 

• [The infographics] brought to the fore the risks and got you to look a bit 

deeper into a situation…because people do have different backgrounds, 

different ways of looking at things.”

• “[The infographics] may make a difference to somebody who’s less 

experienced…and provide some trigger for them…They don’t think about all 

the possibilities. They’ve got a narrow field of expertise on which to draw 

from.” 

• “I think at that stage of a project…when we don’t have everything fully 

resolved, these things will be very useful for a project team to look at to try to 

understand some of the issues the builder will encounter when they are 

actually erecting and constructing the scene.” 
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Context is important – understanding the way work is 

done

• “To place a straight ladder at the 

1:4 ratio just doesn’t work, you 

can’t get a body in there as well 

because it blocks off the access 

and you have to contort yourself 

to actually get in [to the ceiling 

space].”

• The routine violation of the SOP 

(gap between procedure and 

practice) was identified
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Standard operating procedure 

required a straight ladder to be 

placed at a 1:4 ratio, 

and extend 900mm beyond the 

step off point.

To use an A-frame ladder

workers had to stand on the top 

rung and haul themselves into the 

Ceiling space 



Design of work

• Good design can eliminate or minimise the major physical, biomechanical and 
psychosocial hazards and risks associated with work. Effective design of the overall 
system of work will take into account, for example, management practices, work 
processes, schedules, tasks and workstation design. 

• Safe Work Australia, 2012b, p. 7
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Designing work to reduce WMSD

• Construction involves frequent exposure to 

awkward body postures and movements, e.g.

• lifting, 

• bending, 

• twisting, 

• kneeling (often for over extended time periods). 

• 20 per cent of serious workers’ compensation 

claims in construction are for back injuries

• Body stressing accounts for 37 per cent of 

compensation claims in construction

• Musculoskeletal disorders are linked to work 

disability and diminished mental health

• Up to two thirds of construction workers retire 

early due to work disability (Arndt, 2005)
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Seven high risk tasks have been identified for analysis

• shotcreting, 

• jack-

hammering, 

• steel fixing, 

• cable pulling, 

• hole drilling, 

• concrete 

cutting, 

• shovelling

Shotcreting

Jack- hammering



High risk tasks for MSDs

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjs_4Dd6cLPAhUDp5QKHYjtAHwQjRwIBw&url=http://macksteelfixing.com.au/company_information/&psig=AFQjCNFquL3_N3-iQZGJMwYFdT5lJTuAAQ&ust=1475728088173847
http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi06uDT39HPAhVGKWMKHaXuC2QQjRwIBw&url=http://www.reinforcedconcretecutting.com.au/&psig=AFQjCNHHE05XR46AfIAw1KMGy2x9QMSKdA&ust=1476240744849562


What we are doing

• Inter-disciplinary team of construction WHS, sports and exercise scientists, 

bio-mechanists and ergonomists – even fashion and textiles!

• Undertake a baseline assessment of tasks using observational and video 

techniques combined with advanced motion sensing technologies (Xsens

motion tracking technology)

• Using a participatory ergonomics approach, develop alternative ways of 

performing these tasks

• Implement changes in a site-based environment and re-assess the tasks

• Develop practical guidance and video-based training materials for industry 

dissemination and impact



Example of bending forwards

Back-front angular position of the lower back (shown by vertical line) while 

standing upright



Back-front angular position of the lower back (shown by vertical line) with back 

bent



Questions?

For more information please visit

http://www.rmit.edu.au/research/research-institutes-centres-and-

groups/research-centres/cwhsr/

The Research to Practice report can be downloaded from

http://www.rmit.edu.au/research/research-institutes-centres-and-

groups/research-centres/cwhsr/publications/
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