
Lecture #1 

 
Station 1 - Cement & Concrete Constituents 

 

● Cement is an important constituent of concrete which is the final product. Concrete has 

a variety of constituents such Lime Mortar. 

● Some general characteristics of concrete include the fact that it is a highly porous 

material as well as one which is affected by time. As concrete ages it grows in strength 

as water found in the concrete mix evaporates; this also makes the material significantly 

less porous. 

● Concrete has a high compressive strength ranging from 20-45MPa for ordinary concrete 

and 45 - 120 MPa for high performance concrete. 

● Concrete has a low tensile strength. This can be found by dividing compressive strength 

by 10. 

● Concrete can deteriorate if exposed to an aggressive environment.  

● The Concrete mix contains - 7 to 14% Cement, 60 to 70% Aggregates, 14 to 22% Water 

and less than 2% of chemical admixtures. 

● Cement is a highly dense material thus contributes to the weight proportion. Cement is 

also the most expensive material in the concrete mix. 

● Cementitious Products – Grout/Paste (Cement + Water), Mortar (Paste + Soft 

Aggregates) & Concrete (Mortar + Coarse Aggregate) 

 

Station 2 - Cement Production 

 
● Portland Cement is manufactured with two processes- 

1.) Clinker - this material is developed when limestone and clay are burnt together. 

2.) Portland Cement - this material is developed by grinding clinker and a small 

amount of gypsum. 

● Clinker requires the key raw materials of Lime which is found in limestone along with 

Silica, Alumina and Iron Oxide which are found in clay. 

● The development clinker involves burning Limestone Powder and Clay in Kiln. During a 

variety of different temperatures reactions will occur -  

1.) 750C - No Reaction 

2.) 950C - Decarbonation 

3.) 1350C - Formation of Alite (C3S) 



4.) 1450C - Formation of Bellite(C2S), Aluminate(C3A) & Ferrite (C4AF) 

5.) Cooling - allows the product to stabilize and also contributes to production of the 

above products. 

● The manufacture of clinker is an energy consuming process. 

 

Station 3 - Cement Chemistry 

 
● Clinker consist of 80% Silicates and 20% Aluminates. 

● Alite 65%, Belite 15%, Aluminate 7% & Ferrite 8%. 

● Portland Cement is created through the addition of Gypsum which is mandatory in 

preventing flash set and allows for easier transport. 

 

Station 4 - Cement Sustainability  

 

● Problems with sustainability and cement include - Limestone mining, Transportation of 

materials, Decarbonation of Limestone which releases 440kg of CO2 per ton & also the 

burning process of 1450C which requires high amounts of energy. 

● Cement can become more sustainable through the use of SCMs which will limit the use 

of cement in concrete and is replaced by a by-product of another material. 

● Some SCMs include - Fly Ash, Slag and Silica Fume. 

● Fly Ash can replace 20 - 40% of cement in concrete. 

● Slag can replace 60% of cement in concrete. 

● Silica Fume can replace 5 - 10% of cement however can increase the strength of cement 

as the smaller particle size increases the overall surface area. 



Lecture 2  

 
Station 1 - AS3972 - Cement Types -  

 

General Purpose Cement - 

 

● Type GP - General Purpose Cement 

● Type GB- Blended Cement  

● Type GL - General Purpose Limestone Cement 

 

Special Purpose Cement -  

 

● Type HE- High Early Strength Cement 

● Type LH - Low Heat Cement 

● Type SR - Sulphate Resisting Cement 

● Type SL - Shrinkage Limited Cement 

 

● Australian standards permit manufacturers 7.5% of mineral additions in order to reduce 

the clinker content in cement. The minerals that can be present include - Limestone, Fly 

Ash and Iron Blast Furnace Slag.\ 

● GP cement in Australia can also include 5% of “Minor Additional Constituents”. These 

can include inorganic natural mineral materials and organic materials derived from the 

clinker manufacturing process.  

● GP Cement consists of - 

- Clinker Mineral Additions (<7.5%) 

- Minor Additional Constituents (<5%) 

- Gypsum 

 

● Additions to cement are added with Gypsum. 

● GL cement consists of 8-20% limestone and can assist with the goal of sustainability as it 

limits the amount of limestone which enters the kiln and needs to be burned.  

● GB Cement consists of GP Cement along with SCMs. These can include Fly Ash and/or 

Slag (>7.5%) or Silica Fume (<10%). This can lower the carbon footprint of cement 

manufacture however it can also improve concrete properties. Silica fume for example 

increases long-term strength, improves durability (environment) and allows for chloride 

and sulphate resistance.  


