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ABSTRACT 
 

New edition of the Egyptian Standard Specifications 4756-

1/2005, for different types of cement has been issued recently following 

the European Specification EN 197-1/2004 for common cements. These 

specifications contain different categories of cements including Portland 

blended cements (Designated by CEM II) which compose mainly of 

Ordinary Portland Cement (OPC) with a percentage varies from 65 to 94 

% and pozzolanic materials or inert fillers with a percentage varies from 

6 to 35%. One of the popular types of the Portland blended cement is 

Portland Limestone Cement (PLC) where Ordinary Portland Cement is 



blended with finely grounded limestone which is considered as 

chemically inert filler. Blending of limestone powder with OPC has 

beneficial effect on reducing the amount of energy needed for 

manufacturing the cement and consequently reducing the cement cost 

and producing more environmental friendly cement. The limestone 

powder is inert and does not add to the cement strength, however,   

owing to its physical properties, it has some advantages on the concrete 

properties including workability, capillarity, bleeding, and cracking 

tendency. Compared to OPC concrete, the PLC concrete may have 

comparable short term strength, but its strength development with time 

under different exposure conditions and long term performance need to 

be addressed. 

 

Based on the new specifications, many of the local cement 

manufacturers have been producing PLC. Properties of these types of 

cement depend on the manufacturing method and composition of 

limestone which changes from one location to another. As a new type of 

cement in the local market, it has not to be used in producing concrete 

before evaluating the long term performance of the concrete. Therefore, 

this research has been initiated to study the long term performance and 

high temperature resistance of the concrete produced by Portland 

limestone cement. The main variables to be covered in the current study 

include cement and limestone contents and exposure conditions. The 

long term characteristics of the concrete to be considered are strength 

development under different exposure conditions, resistance to sulfate 

attack and reinforcing steel corrosion, and high temperature resistance. 

 



From the analysis and discussion of the test results obtained in the 

current research, it is concluded that for the same cement content and 

water/cement ratio the compressive strength for PLC concrete is less 

than that of OPC concrete and the reduction in compressive strength is 

proportional to the limestone content. However, to attain comparable 

compressive strength with OPC concrete, PLC concrete should contain 

higher cement content and lower water/cement ratio. It is concluded that 

if the compressive strengths of both PLC and OPC concretes are 

comparable, PLC concrete is as good as OPC in both short and long term 

characteristics. On the other hand, compared to OPC concrete, PLC 

concrete has lower drying shrinkage and comparable high temperature 

resistance. Therefore, it is concluded that PLC can be used in producing 

plain and reinforced concrete provided that the cement content and 

water/ cement ratio are modified to achieve the specified compressive 

strength. 

 

Keywords : Compressive Strength, Corrosion Resistance, Drying 

Shrinkage, Pozzolanic materials, Durability, Long Term Performance, 

Fly Ash, Silica Fume, Ordinary Portland Cement (OPC), Portland 

Limestone Cement (PLC), Sulfate Attack and Fire  Resistance. 
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