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Systems Engineering

Definition of SE:
‘A transdisciplinary and integrative a
pproach to enable the successful
realisation, use, and retirement
of engineered systems,
using systems principles and
concepts, and scientific,
technological, and management
methods.’
INCOSE
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The Paradigm Shift
Look at the whole not just the parts!







The Construction Industry
The Milestone



‘The Grenfell Tragedy’

Grenfell Tower fire,
72 deaths

North Kensington,
London

June 2017



‘We must also begin thinking about buildings as a system so that we can
consider the different layers of protection that may be required to make that

building safe on a case-by-case basis.’

The Report



Key issues underpinning the system failure

• Ignorance – regulations and guidance are not always read by those
who need to, and when they do the guidance is misunderstood and
misinterpreted.

• Indifference – the primary motivation is to do things as quickly and
cheaply as possible rather than to deliver quality homes which are
safe for people to live in.

• Lack of clarity on roles and responsibilities – there is ambiguity over
where responsibility lies.

• Inadequate regulatory oversight and enforcement tools – the size or
complexity of a project does not seem to inform the way in which it is
overseen by the regulator.



New Solutions
Lessons Learned



Modern Methods of Construction

‘Greater use of offsite
manufacturing can deliver

efficiencies and higher quality
and safer solutions with lower
GHG* emissions quicker than

traditional construction
methods.’

*Greenhouse Gas emissions



Key Safety Advancements

• H&S issues minimised due to the lightweight nature of the product
and the speed of erection.

• The process removes a lot of trades from site. One of the biggest
H&S risks on sites is working at height – moving that into a factory
environment makes it a lot safer.

• Better safety onsite as well because we use cranes to erect it, so we
have fewer falls from height, fewer manual handling issues, and fewer
trips and slips as a consequence of having fewer materials onsite.



Some Concerns

• Flammable materials – in modular timber frames fire is a concern.
• How do volumetric structures perform in terms of robustness, design life

and durability, especially in case of natural disasters?
• Adaptability – off-site volumetric modular spaces may be harder to alter,

extend or reconfigure and there may be risks in relation to fire safety or
structural stability when alterations are made.

• Design of interfaces between volumetric units, and between off-site and
non-off-site elements.

• Transportation, storage, effect of lifting and placement and protection of
volumetric elements being assembled on site.

• Regulatory framework needs to become ‘future-ready’.



Residential and Offices



Supermarkets



A Case Study
The Grange University Hospital



Hospitals



*Building Information Modelling
Level 2 is distinguished by collaborative working, and requires "an information exchange process which is specific to
that project and coordinated between various systems and project participants"









Future Steps
More Case Studies





‘One Team’
Approach



Further read

1. Digitally enabled modular bridges [WSP, Network Rail A-Team Alert]
2. Offsite brings weight to the case for rail overbuild [WSP]
3. Delivering greater efficiency, less carbon and increased safety [WSP]
4. Could rail achieve more with offsite? [WSP]
5. Industrial Strategy: government and industry in partnership
6. Department of Business, Energy & Industrial Strategy
7. Station Design Principles for Network Rail
8. Modular construction: From projects to products
9. DfMA & LoR
10. The Construction Playbook
11. SMRs
12. Offsite and Modular Building Market Research



Conclusion
Safety is a systems issue
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