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• Why low-carbon materials matter

• What do we mean by low-carbon materials?

• Pavement Engineering at Stellenbosch University

• Innovations and Engineering Trade-Offs

• Collaborations and Opportunities

Content

Low Carbon Materials in the Built 
Environment
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• BE contributes ±40% of global CO₂ 
emissions

• Infrastructure is particularly material-
intensive

• Shift from operational → embodied 
carbon

Why Low-Carbon Materials Matter

Framing the Problem

(Ashtiani et al, 2024)

(KPMG, 2023)
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• Materials with reduced embodied carbon across lifecycle

• Three broad strategies:

• Material substitution – e.g. clinker replacement, bio-based 
binders

• Material efficiency – doing more with less (optimised design, 
thinner sections)

• Circularity – reuse and recycling (RAP, reclaimed aggregates, 
waste streams)

Avoid → 

Reduce → 

Substitute → 

Offset

What do we mean by low-carbon 
materials?
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• Reduce material intensity, lower processing energy, or 
extend service life

• High acceptance

• Cement and lime stabilisation

• Rubber-modified bitumen

• Reclaimed asphalt (RA)

• In-situ recycling

• Context-dependent acceptance

• Warm mix asphalt (workability)

• High modulus asphalt (quality control, design experience)

• Recycled concrete aggregate (variability, guidelines)

Adopted practice 

is SA

What do we mean by low-carbon 
materials?

(Wirtgen, 2023)
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• Pavement and Geotechnical Research Laboratory

• Take a virtual tour on the Department of Civil 
Engineering’s website

SANRAL Chair

Pavement Engineering at SU
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Stabilisation

• Cold in-place recycling

• Low-carbon Cement Alternatives

System-level

• LCA

• Best-practice guidelines

Binders:

• Modelling Rheology

• Bio-based Extenders

• Valorisation for Modification

Aggregates and granular materials

• Alternative Aggregates

• Marginal Materials

What are we doing about sustainability in the BE?

Pavement Engineering at SU
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Binder Rheology

Pavement Engineering at SU
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Bio-Binder Extenders

Pavement Engineering at SU
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Alternative 

Aggregates

Pavement Engineering at SU

Monotonic Triaxial Results

Exposure Type Friction angle (°) Cohesion (kPa)

Immediately Tested 48 240

Water exposed 41 352

Carbon Dioxide exposed 44 260
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Marginal Materials & 

Alternative 

Stabilisers

Pavement Engineering at SU
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Cold In-place 

Recycling

Pavement Engineering at SU
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Social Life-Cycle 

Costing

Pavement Engineering at SU

People and 
Functionality

Engineering 
Performance

Environmental 
Impact
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• International Society for Asphalt Pavements

• University of Nottingham

• University of Antwerp

• TU Delft

• TU Wien

• Industry Partners

• SANRAL

• SABITA

• Much Asphalt

• BVi Consulting Engineers

• … and many more

Past, Present and 

Future

Collaborations and Opportunities
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Thank you · Enkosi · Dankie

PavementEngineering@sun.ac.za 

mailto:PavementEngineering@sun.ac.za
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