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Why Low-Carbon Materials Matter (Ashtiani et al, 2024)
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What do we mean by low-carbon @l Stellenbosch | s

materials?

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)
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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

oo \Wirtgen, 2023)
Context-dependent acceptance
Warm mix asphalt (workability)
High modulus asphalt (quality control, design experience)
Recycled concrete aggregate (variability, guidelines)
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SANRAL Chair * Pavement and Geotechnical Research Laboratory

* Take a virtual tour on the Department of Civil
Engineering’s website
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What are we doing about sustainability in the BE?

Binders: Stabilisation

* Modelling Rheology * Cold in-place recycling

* Bio-based Extenders * Low-carbon Cement Alternatives
* Valorisation for Modification System-level

Aggregates and granular materials * [CA

* Alternative Aggregates * Best-practice guidelines

* Marginal Materials
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Binder Rheology
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Bio-Binder Extenders

Stellenbosch

UNIVERSITY
IYUNIVESITHI
UNIVERSITEIT

forward together
sonke siya phambili
saam vorentoe

Ot Bind Visual Appearance of Asphalt Briquettes after
P ]?:nTenLn = Average Total Rut 100 000 MMLS Cycles
(% m/m) (ol Top View of Middle Top View of Middle
Section Section Wheel Path
8 ==

HMA 4.98 10.97
LMA 5.59 15.35
HMA-LF 5.06 5.49

* Standard HMA

= LMA

HMA with Lignasuljehate

Filer .=

Profiled width (mm)

100 150 200 250 300
- 5

0 - _‘q.;':'_. \ gr'\"_- “&
_ N 0"
E . &

4 b

E s \ i
+ T ot
E = ‘

4 5
Cumulative Load Applications 10" 15

~
-=-Standard HMA ‘\V.--o‘"

HMA with Lignosutfonate Filler



Pavement Engineering at SU

Alternative

Immediately Tested

Friction angle (°)

Monotonic Triaxial Results
Exposure Type

Cohesion (kPa)
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A 48 240
gg regates Water exposed 41 352
Carbon Dioxide exposed 44 260
G
RCA Granular and Stabilised Subbase with Granular Base S
G
. Thickness I.mtlal Modt:|Iar Critical Analysis
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Marginal Materials &
Alternative
Stabilisers
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Comparison of CBR at 100% Compaction
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Cold In-place
Recycling
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Pavement Engineering at SU

Social Life-Cycle

People and
Costing .

Functionality

Environmental Engineering
Impact Performance
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Collaborations and Opportunities Stellenbosch

Past, Present and * International Society for Asphalt Pavements
Future :

* Industry Partners
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