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Smart materials coming to a building near you

The future of the construction industry has arrived as the use of 'smart building materials' continues to grow and provide
solutions to issues that are inherent to the sector, including the high cost of materials and the impact on the environment.

Products such as self-healing concrete, pollution-absorbing bricks and self-
assembling structures which change their shapes to meet their functions are
already being integrated on limited scales in the northern hemisphere. Such
solutions add value to the entire life cycle of projects, from pre-design to
construction to long-term maintenance.

Given the importance of the construction sector to the South African economy
– and our industry’s reputation for innovation – we should expect these trends
to soon become part of mainstream design and construction locally.

Construction sector's ecological footprint

Concerns about the construction sector’s contribution to global greenhouse
emissions and pollution are well documented. At the recent COP26 climate
conference in Glasgow it was again noted that the high levels of carbon
emissions should be addressed through higher levels of utilisation of
renewable products and energy efficiency. Put simply, our industry must
change the way in which we produce and consume.

To reduce its ecological footprint the construction sector must move from a linear to a circular approach. For centuries the
process has been linear. We extract natural resources, we process them, we turn them into construction products, and
when they are no longer needed, we discard them. This is often referred to as “take, make, and dispose”.

In a circular economy, extraction and waste are kept to a minimum and materials are used – and reused – as long as
possible. This keeps construction materials in a closed loop to retain their maximum value.

By adopting these solutions, industry can extend the life cycle of products, recover waste to give it a second purpose as
new products and, thus, ensure a more sustainable production model. Old buildings are being converted for new usages
and when they are demolished, the materials are being reused in the construction of new buildings.

In addition, clients, consultants, and contractors are increasingly making smart choices by incorporating energy-efficient
features in both the design and construction stages to ensure higher levels of recycling of waste generated during the
building process. However, it is often difficult to decarbonise many of the materials used in construction because
greenhouse gas emissions are created in the production of materials such as concrete.
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Thus, many companies are coming up with innovative solutions to bring a new generation of building materials to the market
and introduce such products into the mainstream of construction. Such materials are engineered to be stronger, ‘smarter’,
self-sustaining, and kinder on the environment.

One such innovation is self-healing concrete which is achieved by adding bacteria to the concrete which then produce
limestone when exposed to water and air. The limestone seals the cracks and prolongs the lifetime of the concrete
structures. “Breathing bricks” are already used in which the material acts as a vacuum cleaner to separate polluting
particles and deposit them in containers at the base.

Much research has been conducted in the field of structures that are 3D printed and then self-assemble into a pre-defined
structure. Such components then change their shape when exposed to heat, light or water.

Many of these practices and projects are still in the initial stages of applications and may only be used by larger and
resource-rich companies. But the rapid advances in innovation experienced in recent years indicate that they will soon
become part of mainstream construction, also in South Africa.

Emerging, small enterprises take note

It is important that emerging contractors and small enterprises take note of the shift towards sustainable products and focus
their attention on niche industries which will enable them to increase their share of construction business.

Government, too, should recognise the potential for transformational change inherent to a circular approach to
construction. The public procurement processes and the regulatory environment can become progressive instruments to
incentivise the shift towards sustainable construction.

One can envisage a situation in which municipalities might in the future require developers to submit circular economy
strategies as part of their planning applications.

The cidb can play a catalytic role in these processes. Already our B.U.I.L.D. programme provides a framework to advance
the concept of sustainable construction and positions the cidb as an entity which promotes best practices through our role
in public sector purchasing.
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