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Document research

Geopolymer concrete is developing into a future choice of cement within the building industry because of its improved properties in all aspects of performance but also in its sustainability. The main aim of this research is to demonstrate the incredible potential of geopolymer concrete in modern day building projects. Concrete is one of the most used materials in construction around the world usually fashioned using Portland cement.  The high energy usage in the process of creating Portland cement creates a considerable amount of waste and Geopolymer concrete may prove to be more sustainable as well as energy efficient.
Findings 

1) Literature review 
In this it was shown that geopolymer cement has far greater abilities in all aspects of performance and manufacturing than ordinary Portland cement. 
2) Methodology / Case studies 
This showed what hypothetical primary research and used the multiple case studies to provide examples on the innovative uses of geopolymer cement in the civil engineering industry. 

3) Limitations to the study 
Not being able to conduct my own planned primary research has been a disadvantage due to the inability to access resources due to the recent Covid-19 pandemic.
End conclusion
Based on the evidence and research it is concluded that geopolymer concrete has a substantial potential to be used within the construction industry. Several key properties of this material have been investigated and evaluated providing very high attributes overall with regards to things such as durability, quality, sustainability and application within the civil engineering industry. The actual production of the ready mixed geopolymer concrete itself represents a successful implementation of a theoretically very challenging product.

With regards to the sustainability of geopolymer concrete it absolutely has the potential and requirements to decrease global carbon dioxide emissions significantly where as OPC concrete does not have any means of reducing its emissions on the same kind of scale due to its chemical release of carbon dioxide through the heating of limestone during manufacturing.

Objectives of the dissertation – 

1. Determine the differences between Portland cement and Geopolymer cement.
2. Examine the evidence to evaluate whether Geopolymer cement has greater potential in the construction industry
3. Evaluate different case studies and professional opinions and make recommendations for use to the Construction industry.

Main research aspects of dissertation - 

1) Behaviour and properties comparisons 

2) Case studies on applications in the field-
· Water tank  
· Boat ramp   
· Pre-cast decking 
· Retaining wall

3) Case studies on testing for quality, durability, strength and sustainability-
· Durability of geopolymer concrete box culverts
· Comparison of bond strength between geopolymer concrete and OPC concrete for plain reinforcing bars
· University of Queensland, Australia geopolymer building 

4) Anticipated potential methodology with subsequent hypothetical analysis (The concrete cube compressive strength test). 
Figure 3. The evidence-based pyramid (NAGT 2020) 

Clinical Scenario
Figure 1. Pre-Cast Geopolymer concrete floor panels (Geopolymer Institute 2020)
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Figure 2. Geopolymer cement equation (IN 2020)

Is Geopolymer cement Concrete better than Standard Portland Cement concrete in durability, quality, sustainability and application within the Civil Engineering industry? 


Geopolymer cement vs Ordinary Portland cement
By Aidan Swan
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