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CIVIL ENGINEERING: Unit for Construction &) s
Materlals (UCM)

«  Sustainable & Alternative Construction Materials
*  Behaviour of Fresh and Young Concrete
» 3D printing of concrete

«  Fibre reinforced, Self-compacting and high-performance
concrete

*  Geopolymer concrete

Hempcrete

*  Masonry Modelling and Regulation

*  BIM for Construction Materials Circularity
«  Nano technology and materials

*  Cement production and compatibility

«  Concrete admixtures and waterproofing

«  Alternatives for cement and steel reinforcement
WWW.sun.ac.za/ucm




. q StellenbOSCh forward together
O p u a l o n g row UNIVERSITY sonke siya phambili
IYUNIVESITHI saam vorentoe

UNIVERSITEIT

Only Sub-Saharan Africa set to sustain rapid population growth

j G I O b a I g rOWt h Total population by sustainable development goal region (bn)
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[ Extraction of earth’s resources on the rise with population
Increase

Global resource extraction 1980-2030
(projections 2010-2030 based on 'business as usual' scenario)
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60 000
MUNICIPAL SOLID WASTE 45,0%
Bottom - Non recyclables 12,9%
Ash : - Metals 10,0%
0000 E“:;"'" - Organics 92%
Fly Ash - Paper 5,6%
< : - Plastics 42%
m ------ T e, N D - Glass 31%
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; COMMERCIAL/INDUSTRIAL 17,2%
Fi : - 3.7 MILLION | : ;
30 000 ¥ Organics H i - Commercial Organics 38%
Ash “J08MT . TONNES /2015 / ~ |
108MT ; - Commercial Non-organics 31%
GENERATED - Industrial Organics 21%
- Industrial Non-organics 8,2%
s0000 — WA . ANy 20 . 0 s -
OTHER 6,7%
- Dewatered sewage sludge 51%
48% - E-waste 12%
10 000 - Tyre 0,3%
AGRICULTURE 1,8%
- Agriculture residues 13%
5 - Abattoir waste 0,3%
HAZARDOUS GENERAL - Forestry residues 0,3%
521MT 55.6 MT
Figure 5: The City of Cape Town waste generated characterisation
Figure 2: Total waste generated in South Africa in 2017 by classification in 2015
Source: Modified from South Africa Stote of Waste Report 2018 (DEA, 2018) Source: DEDAT (2016)
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3000 000 ® CCT LANDFILLED
» CCT STOCKEPILED / CHIPPED
® PRIVATE LANDFILLED
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Figure 6: Waste landfilled / stockpiled at Cape Town landfills between 2016 and 2020
Source: CCT online dota portal and engagements with private sector
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Cement replacement materials
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Conventional cement-based concrete

» SCM-based concrete
> LC3-based concrete

Zero cement-based concrete

» Geopolymer concrete
> Alkali-activated concrete

3D printed concrete
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Research at SU  steroses

. Waste burnt clay bricks as fine aggregate in

concrete
60
— W7days © 14days EM28days ®60days
z
2 ©
cr
=
&
2 30 |
@
=
%
&
| I I I
=
o
o
0
0 25 S0 75 100
a) Clay Brick Waste [%0]

Engineering | EyobuNjineli | Ingenieurswese



Research at SU q Stellenbosch

IIIIIIIIIIII
IIIIIIIIIIII

forward together
sonke siya phambili
saam vorentoe

. Waste steel slag as fine aggregate in concrete
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] Waste SCBA and SF as SCM in concrete
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d Waste plastic (RESIN8 & PET) as fine aggregate in concrete
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Concrete mixes
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. Waste plastic in bricks
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Research at SU  sterose

. Waste plastic (RESIN8) in 3DPC
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. CDW as fine aggregate in concrete
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