Lecture No. 11

Subject:
Blended Portland Cements

Objectives of Lecture:

· To define and classify the blended Portland cements
· To briefly explain the various types of blended Portland cements

· To explain the major advantages of using blended cements over the Portland cement

Blended Portland Cements
· Blended Portland cements are produced by intimately and uniformly blending Portland cement with pozzolanic (e.g., fly ash, silica fume) and/or cementitious (e.g., ground blast-furnace slag) materials

· ASTM C 595 classifies the blended cements into five types but the following types are commercially produced

Portland Blast-Furnace Slag Cement-Type IS

· This cement is produced either by inter-grinding the granulated blast-furnace slag of selected quality with Portland cement clinker or by blending the separately ground blast-furnace slag with Portland cement, or produced with a combination of inter-grinding and blending

· Blast-furnace slag content of this cement is between 25 % and 70 % by weight

Portland -Pozzolan Cements-Type IP, P and I(PM)

· These cements are made by inter-grinding or blending the fine pozzolan with Portland cement (or Portland blast-furnace slag cement)

· The pozzolan content is between 15 % and 40 % by weight for types IP and P while Type I(PM) requires less than 15 % pozzolan

· A pozzolan is defined as a siliceous or siliceous and aluminous material, which in itself possesses little or no cementing property but will, in finely divided form and in the presence of moisture, chemically react with lime (liberated by Portland cement) at ordinary temperatures to form compounds possessing cementitious properties

· The reaction between a pozzolan and lime (calcium hydroxide) of the cement is called the “pozzolanic reaction” 

· The pozzolanic reaction results into the formation of a secondary C-S-H, as follows, which make the pore structure of concrete dense

C3S (of Portland cement) + H 

→ C-S-H (primary) + CH
(lime)

Pozzolan + CH (lime liberated from PC) +H 

→ C-S-H (secondary)

· Portland Pozzolan Cements generate low heat of hydration as compared to Portland cement. The heat of hydration goes on decreasing with increase in pozzolan content as shown in the following Fig

· Portland Pozzolan cements slowly develops the strength and therefore the initial strength is lower but ultimate strength is either same or even more than the Portland cement, as shown in the following Fig   

· Type IP is used for general construction

· Type P is used in construction where high early strengths are not required

· Type IP(M) is also used for general construction

Major Advantages of Blended Cements over Portland cement

· Blended cements are found to be cost and energy saving, and resource-conserving cements

· Due to low heat of hydration the blended cements are extensively used in mass concrete construction

· Blended cements give a dense concrete due to formation of a secondary C-S-H (if mix is well designed and concrete is properly cured), and therefore may be used in concrete to improve its durability performance 
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