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“Waste is the evidence we are doing 

something wrong. 

 

Landfilling means we are burying the 

evidence. 

 

Incineration means we are burning the 

evidence” 

-Anon 
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Legal landfills are few and far between…….. 

• 98 000 000 tonnes of waste generated 
• 600 000 tonnes recycled 

 
• Statistics show it takes > 5 years ( +1 year to build) if no 

public interventions. Currently 10 years 
 

• Example: CoCT waste disposal currently spending 
70% of their budget on operations 
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Around 20-30% of landfill 
sites are  builders’ rubble 
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Why does SA not divert to alternatives??? 

•  Supply and quality 
 

Virgin materials is not always better 

• Cape quarries clay content 
• New borrowpits take longer than 9 months to get approval 

It has monetary value 

• CoCT at cost of landfilling at R400/t, cost savings will be R224 
million from diverting 60% of material from 2015 baseline data 
in 1 year…….. In perspective Capex for CoCT 2016/17 = R237 
million 

• Cost savings could be 95% of capex budget for 2016/17 

• Illegal dumping – R350 million per year 



Global recycling of rubble Global recycling of rubble 
Introduction 

Origins self-
cementation 

Structural 
behaviour 

Conclusions 

Problem Statement 

Durability 
Practical 

considerations 

CDW  

=  

Construction demolition 

waste 
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Recycled concrete 

aggregate and 

masonry 

= 

RCA +RM = RCM 



Global recycling of rubble Global recycling of rubble 
Introduction 

Origins self-
cementation 

Structural 
behaviour 

Conclusions 

Comparing the South African situation with other  countries 

Durability 
Practical 

considerations 

Surface 

Asphalt Layer  

(20 - 50 mm)   

  Base 

Unbound high quality 

 crushed aggregate  

(100 - 300mm) 

Subbase 

Cemented mixture   

(100 - 300mm) 

  Subgrade 

Soil fill and unbound  

Mixture  (Natural and 

 selected) 

Asphalt 

layer 

> 100 mm  

(asphaltic layer(s)   

  Subbase 

Unbound/hydraulically 

bound 

Capping Soil fill 

  Subgrade Soil fill 

South Africa Industrialised Countries 



Origins of self-cementation Global recycling of rubble Global recycling of rubble 
Introduction 

Origins self-
cementation 

Structural 
behaviour 

Conclusions 

Phase 1 

Durability 
Practical 

considerations 



Origins of self-cementation Global recycling of rubble Global recycling of rubble 
Introduction 

Origins self-
cementation 

Structural 
behaviour 

Conclusions 

Summary 

Durability 
Practical 

considerations 

RCA-New Unexposed RCA-G1

Stress-strain
form

month
10

e f,1 63%< e f,0

Ultimate
strain

decrease

month
10

month
10

0.0015           0.00095

e f,1 68%< e f,0

0.0025           0.00170

e f,1 88%< e f,0

0.0025           0.0022

Monotonic

s
d
,f

s3 s3 s3

PH/ 

Phenolphthalein/

Intensity 28000

13.1

0

10.9

-

-

±
18

5%
 (a

)

±
14

1%

±
12

3%

11.9

s
d
,f

s
d
,f

pH/ 



Origins of self-cementation Global recycling of rubble Global recycling of rubble 
Introduction 

Origins self-
cementation 

Structural 
behaviour 

Conclusions 

Layout >> Phase 2 
 >> DSR comparison 

Durability 
Practical 

considerations 

Figure 9.12 Combined illustration of guidelines 
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Figure 9.12 Combined illustration of guidelines 
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Figure 9.12 Combined illustration of guidelines 
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𝜎 𝑡 = 𝜀(𝑡) ∙ 𝑅(𝑡) ∙ 𝐸(𝑡) 

Shrinkage >> Theory 
 >> DSR comparison Assumed for stabilised but smaller 
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Shrinkage >> Houben Model 
 >> DSR comparison 
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Figure 9.12 Combined illustration of guidelines 
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Figure 9.12 Combined illustration of guidelines 

• Response of material changes 

• Origin of self-cementation varies  

• Bound and unbound response 

• Limits on stress ratio for Unexposed 

• RCA susceptible to carbonation 

• Moisture addition important 

• RCA susceptible to shrinkage 

• Cement must be added to mitigate shrinkage 

• Less cement needed 

• Unbound form, performs superior to 
conventional materials 
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Figure 9.12 Combined illustration of guidelines 

• Uptake of RCA and RCM in the next five years will be 
significant 

• Trial sections are being built in the next few months. 
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Figure 9.12 Combined illustration of guidelines 

• Uptake of RCA and RCM in the next five years will be 
significant 

• Flexibility of using material in other applications 
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