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PROBLEM STATEMENT (GENERAL)

Population
growth and
urbanization

* Population to reach |0billion by 2050 Glastonnes
* 667% of people would be urbanized 400
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Concrete High consumption of non-metallic B R,
; materials
|ndUStr)' * Leads to high embodied energy & carbon Global material usage and Projection in the year

2060
* concrete consumption responsible for about 9% of the total greenhouse gas emissions (OECD, 2018).

* Cement mass is responsible for approximately 96% of the carbon and other greenhouse gas emissions
Schokker et al, 2010
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PROBLEM STATEMENT (LOCAL)
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High cost of cement is a local problem that needs

urgent attention for Ghanaian people

to reach |Omillion tonnes by
2025
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MOTIVATION OF THE STUDY
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OBJECTIVE OF THE STUDY

To use Ghanaian processed low grade calcined clay as cement

substitute for concrete

* Mechanical properties
* Compressive strength

* Flexural strength

* Transport mechanism
*l VPV
e RCPT
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e Embodied carbon
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OBJECTIVE OF THE STUDY

To use Ghanaian processed low grade calcined clay as cement substitute for
concrete

-Compressive -Volume of -Concrete
strength Permeable

-Flexural voids

strength -RCPT
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MATERIALS

POTABLE

Portland Pit sand High Potable
cement aggregate range water
42.5N (20mm) water (Tap

reducer water in
(PCE) the lab)
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METHODS
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RESULTS AND DISCUSSION

Compressive strength
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RESULTS AND DISCUSSION

Achieving the characteristic strength
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RESULTS AND DISCUSSIONS

VPV at 28days

0.8
0.7 0.646
So 06 0.537 0.540 0.374 0.535
= 0.472
Z or
& o
0.3
0.2
0.1
0
0% 10% 20% 30% 40% 50%

Clay pozzolan content in concrete mix

22/07/2021 Global Partnership for Sustainable Construction and Resource Efficiency



RESULTS AND DISCUSSIONS

RCPT
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RESULTS AND DISCUSSIONS

Embodied Carbon of concrete

Key points
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CONCLUSIONS

* Binder made using 50% cement and 50% pozzolan obtained compressive
strength of approximately 32, 34 and 30MPa at 28, 56 and 90 days respectively.
The results obtained at all curing period meet the 30MPa grade concrete

* The VPV of the clay pozzolan concretes were lower than the control by
between 10 and 26%.Thus shows that there is pore size refinement due to
pozzolanic action

* The embodied carbon of the different concrete mixes progressively reduced
with increasing pozzolan content in a cubic meter of concrete. OPC concrete
mix had the highest embodied carbon of approximately 399kgCO,eq whereas
the 50% concrete mix had the least of approximately 222kgCO,eq
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CONCLUSIONS

* Beyond 28 days i.e 56days, all the pozzolan concrete mixes )
were located in the low region (1000-2000C) at . This
indicates that clay pozzolan concretes will resist chloride
attack much better than the control y

~

* 40 and 50% pozzolan concrete mixes fell in the range of very
low chloride permeability characterization (100-1000C) at a
90days. This shows that 50% pozzolan is suitable to stop
chloride attack in concrete than 100% cement concrete y

22/07/2021 Global Partnership for Sustainable Construction and Resource Efficiency 16 i



MEDA ASE PAAA
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