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Introduction 

Background 

•Motivation 
• Initiatives 

 

Project Work Packages 

• Coarse and fine ash 

• Glass products 

• Recycled Asphalt 
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Motivation 

A NATIONAL RESEARCH, DEVELOPMENT (R&D) AND INNOVATION ROADMAP FOR 
 SOUTH AFRICA: PHASE 2: WASTE RDI ROADMAP 
 

The economic benefits of moving up the waste management  hierarchy 
 in South Africa: The value of resources lost through landfilling   
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Motivation 

Source: DEA 2012 



Source: DEA 2012 

Motivation 



Motivation 



By-product utilisation studies 

 

Coal and incinerator ash (Sasol Ash) 

Blast and steel slag (ISCOR) 

 
Mineral and quarry by-products 

Fibres from waste plastic bottles 

Reclaimed asphalt (RA) 

Background:  



By-product utilisation studies 

 

Building and demolition rubble 

Crumbed rubber for bitumen rubber 

 

Foundry sand 

Phospho-gypsum (Chloorkop) 

Background:  
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Background: Initiatives at CSIR 

Heath and Jones (1997) 

Environmental implication of using 
Sasol ash 

Heath et al. (1996) 

Fly ash + fly ash blends, lime and emulsion  

Lea (1999) 

Mine tailings, fly ah, slag 
phosphogypsum Paige-Green and Gerber (2000) 

Phospho-gypsum 

Jones (2003) 

Institute for Recyclable Materials 

CSIR-University of Pretoria 

Horak and Maree (1982) 
Slag as base in trial sections 
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• To provide coherent body of knowledge on alternative 

materials 

 

• Review available test procedures for assessment 

 

• Establish best material preparation 

 

• Explore possible modifications to improve suitability 

 

• Establish the required adaptation for use 
 

Research Programme Objectives 
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Produce 

• Materials that meet engineering properties while 
maximizing material sustainability 



Absorption 
capacity 

Product 
properties 

Particle size 
distribution 

Leaching of 
heavy 
metals 

Environmental 
barriers 

Particulate 
emissions 

Product 
type and its 
application 

Test methods Mix design 

Work Package 1: Coarse and fly ash 



Bound 
application 

Asphalt binder and 
HMA 

Cement  

Surface treatment 

Flowable fill 

Unbound 
application 

Embankments 

Granular base 

Stabilized  
base/subbase 

Work Package 1:Potential application of fly ash: 

NCHRP-435 NCHRP-435 



Work Package 1:Coarse and fly ash Application 



Work Package 2: Recycled Asphalt  

© CSIR  2011 

 

Maximum use of non-renewable resource in 
such a way that it maintains 

 Cost Effectiveness 

 Environmental friendliness 

 Mix performance (especially fatigue) 

 

 

Initiation of project: early 2017 

 

 

 

 

 

 

 

 

 

 



Work Package 2: Recycled Asphalt  

© CSIR  2011 

 

Determine effect of ratio of RA on mix 
fatigue life 

 Four point beam fatigue 

 Recovered binder fatigue parameters 
(Glover-Rowe and ΔTc 

 

 

Addition of RA rejuvenating agents 

 Re-evaluate effect on fatigue performance 

 Cost Analysis 
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Work Package 3: Innovative and optimised asphalt  
surfacing mixes for high volume roads  

© CSIR  2011 

 

Develop sustainable asphalt mix that 

utilises crushed glass (waste material) 

as aggregate replacement  

 

 

 

 Develop optimal glass asphalt mix & 

associated design guideline  

 Establish engineering properties for 

performance evaluation 

 Conduct economic cost-benefit analysis 
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Work Package 3: Innovative and optimised asphalt 

surfacing mixes for high volume roads 

• Intended outcome/impact: 
• Glass asphalt mix (product) 
• Sustainable and cost-effective product for 

roads addressing environmental issues 
• Skills development -CSIR researchers 
• HCD  (possibly, two Masters) 
• Min one article, three conference papers, one 

guideline 

Glass 

Bitumen 

Glass 

Crushed stones 
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Conventional fine  aggregates 

Fine crushed  glass 
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Waste Glass for Asphalt Production  

• On the average, 550,000 tons of 

waste glass finds its way into South 

Africa’s landfills every year, while 

only 200,000 tons of all glass 

containers (glass bottles and jars) is 

retrieved for recycling (Gauteng) 

• Substantial amount of waste 

crushed glass materials are 

available for exploitation in SA...! 
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Project Phases 

Assessment for utilisation in 
road construction 

Material Characterisation 

Physical and chemical properties 

 

Detailed laboratory studies 

Variability testing 

Engineering/durability properties 

Chemical and environmental 

 

Trial sections  
Monitor response due to HVS trafficking 

Long-term performance assessment  

Pavement Design 
Structural design guidelines  

 

National Centre for Nanostructured Materials (NCNM) 
Natural Resources & Environment 
Biosciences 

Multi-Disciplinary Expertise 



GOAL 

• To provide coherent body of knowledge on alternative 

materials 

 

• Establish the required adaptation for use 

 

• Contribute towards development of appropriate 

technical guidelines 
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