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Background 

Throughout the world, the cement and concrete industry is moving increasingly in the 
direction of using concretes that contain a minimum of clinker from Portland cement in 
the final product. This trend is driven by economic and environmental considerations 
and it will gain momentum over time as a direct result of environmental demands that 
are already partially reflected in some of the laws and regulations that have economic 
implications. The carbon dioxide law is the first forerunner of this trend, and it alone 
has already created a serious upheaval in the cement and concrete industries. 

Reducing the clinker content in cement can be achieved in two principal ways; one is in 
the cement industry through the manufacture of cements blended with mineral 
additives, such as fly ash, slag and limestone, who will perform as cement replacement 
and may even perhaps improve some of the properties of ordinary cement; the other is 
in the ready mix concrete industry through the production of mixtures in which the 
mineral additive is added as a separate component into the concrete mixture, in addition 
to reduced quantity of cement in appropriate proportion. Both of these approaches are 
accepted today. Each has advantages and disadvantages and their use is mainly 
dependent on the availability of mineral additives of the right quality and stability over 
time, as well as the technological flexibility of the concrete manufacturers. For both 
forms, an advanced quality-assurance system is required along with a high level of 
manufacturing processes and control, to enable the proper choice and use of mineral 
additives whose quality and availability can be expected to vary over time.  

Technologically speaking, the optimization of minimizing the amount of clinker in the 
concrete needs to be based on a comprehensive approach that takes into consideration 
the interaction between three factors:  

• The clinker itself 
• The mineral additives (to the cement and concrete) 
• The chemical additives aimed at assuring the required characteristics of the 

concrete dependent on the ratio between the materials in the mixes.  

UNesher Cement Industries U is working to advance the use of 32.5 cement, which has a 
clinker content of approximately 65% (up to 30% limestone, with the balance of ash and 
other additives), as is accepted in the European construction industry, compared to the 
42.5 cement common in Israel today, which contains approximately 80% clinker (up to 
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10% ash, up to 10% slag and limestone). In order to introduce the new cement, it must 
be tested to prove that it can meet the performance required in structural elements and 
modify the Israeli standard accordingly.  

The UNational Coal Ash Board U (NCAB) seeks to assure the optimal use of coal ash by 
classifying its efficiency as an alternative for clinker in accordance with the types of 
cements applied in concrete today and in the future, and to give expression in the 
concrete standard to this classification. The previous study conducted for the Coal Ash 
Board found that the quality of the cement has an intrinsic impact on the contribution of 
ash in strengthening the concrete. The use of CEMII cement was not necessarily 
detrimental to activation of the ash relative to the use of CEMI in concrete while in 
mortars it was the other way around. This led to questioning of the effectiveness of the 
test methods of current standards.  

UConcrete manufacturers U are supposed to design the mix and choose the most suitable 
mineral additives, based on the quality of the various raw materials, including the 
cement and ash, and the coefficient of exchanges between them. In the absence of a 
proper correlation, the cement manufacturers use ash mainly as a filler to replace sand, 
and thus do not take advantage of the potential for the use of ash as a replacement for 
clinker.  

Subjects of the study  

The study will include two main parts:  
1. The efficiency of coal ash as an additive in concrete, especially in terms of strength, 

with the aim being to evaluate the efficiency coefficients and to adapt them to the 
types of cement, types of ash and the existing and anticipated additives. In this 
context, the following issues will be examined:  
a. The sensitivity of the efficiency of the ash to the composition of the cement;  
b. The effect of the physical properties of the cement and ash on the efficiency of 

the ash – Is there any advantage in cement that is coarser and of lower quality?  
c. The informed use of the quality features of the ash to predict the efficiency of 

the ash in cement, including infrastructure for the development of new tests for 
this purpose.  

2. The durability of 32.5 cement concretes, with and without ash, tested for the quality 
of structural concrete, addressing issues of fresh concrete and hardened concrete 
durability.  

Scope of Study  

Create a shared technological basis for all the industries involved (cement, coal ash, 
concrete) in order to leverage strategies that each of the industries could advance 
separately for its own economic benefit, while at the same time minimizing detrimental 
effects on the other to avoid conflicts. This will be achieved through the development of 
a shared understanding at the scientific-technological level and the advent of an 
infrastructure for the needed changes in the standards.  
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In this context, the responsibility for commissioning the various parts of the study will 
be divided between the Coal Ash Board and Nesher as follows:  
NCAB – the efficiency of coal ash 
Nesher – 32.5 cement.  

The study will be carried out by the National Building Research Institute of the 
Technion, and will be monitored by a steering committee consisting of professional 
representatives of the three parties: the Coal Ash Board, Nesher and the Association of 
Readymix manufacturers. The characterization tests of the materials will be carried out 
by the Nesher laboratories, the Geoglogical Survey Institute and an external testing 
laboratory as needed. At the recommendation of the steering team, some of the tests of 
the activity indices of the fly ash will be carried out in a European lab. Additional tests 
will also be commissioned by the Coal Ash Board to characterize properties beyond the 
current study.  

Timetable 

Consolidation and organization – 2011-2012 
Execution of the study – 2012-2013 
Summary, conclusions and recommendations – 2013 

The researchers  

UThe National Building Research Institute, Technion U – The central institution in Israel 
for the study and advancement of knowledge in the science of construction. Its 
contribution to the construction economy is reflected in studies on infrastructure, the 
development of advanced construction technologies, applied studies and solutions to 
problems in the construction industry. The studies of the institute represent a basis for 
construction standardization, and its members serve in central positions on the standards 
committees of the Israel Standards Institution.  
UProf. Arnon BenturU – An expert in construction materials, the exploitation of waste and 
byproducts, the durability of construction materials and buildings; has been involved in 
the study of coal ash for the Coal Ash Board for many years, addressing issues of the 
efficiency of the use of coal ash in concrete and the advancement of standardization for 
this purpose.  
UProf. Amnon KatzU – An expert in the recycling of materials in the field of construction, 
concrete technology and the environmental assessment of buildings.   
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