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Abstract: Self-compacting concrete (SCC) is a type of concrete that does not require vibration for 
placing and compaction. It completely fills the formwork and achieves compaction by flowing under 
its own weight, even in the case of congested reinforcement. The homogeneity and density of hardened 
concrete are high and it has the same engineering properties and durability as normal vibrated concrete. 
The paper presents some economical and technical computations to compare SCC with normal 
vibrated concrete. Conclusions of the paper prove that economical, health and safety benefits of using 
SCC can be mentioned as the main factors in sustainability. 
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INTRODUCTION 
 
 All human activities affect the surroundings in which we live. The impact may be global, regional or local 
and may be immediate or take years. Concrete is a construction material that consists of, in its most common 
form, cement, gravel and sand, and water. Concrete is the most highly used manmade product on Earth. It is 
used to make pavements, building structures, foundations, motorways/roads, overpasses, parking structures, 
brick/block walls and footings for gates, fences and poles. Approximately six billion cubic meters of concrete 
are produced every year, which is one cubic meter per person on Earth! Concrete commands a $35 billion 
worldwide industry and employs, in the United States alone, 2 million people (The European Guidelines for 
Self-Compacting Concrete, 2005). 
 Concrete plays an integral role in shaping our environment. It is the premier construction material across 
the world and the most widely used for providing essential infrastructure for transportation, industry, commerce 
and habitation/human shelter. The benefits it brings to society are enormous. Concrete is a manufactured 
product requiring raw materials, processing plant, energy supply and transport. Like every manufacturing 
process, it is geared to improving an aspect of life by providing the appropriate material for a particular purpose. 
Inevitably, there is an environmental downside to the process. However, a responsible industry will both try to 
reconcile the advantages and disadvantages and strive to minimize any adverse environmental effects. The entire 
concrete industry is pursuing this objective. 
 Although it is generally thought that the environmentally desirable solution will be more expensive, this is 
not always so. For example, the ready-mixed concrete industry has invested heavily in systems to recycle and 
re-use water at production plants. This reduces pollution to watercourses and streams, while lowering operating 
costs and water consumption. 
 The concrete industry is also responding to current concerns about climate change and energy efficiency. 
 According to the Energy Performance of Buildings Directive (JI, T., 2006), “the residential and tertiary 
sector, the major part of which is buildings, accounts for more than 40% of final energy consumption in the 
Community and is expanding, a trend which is bound to increase its energy consumption and hence also its 
carbon dioxide emissions”. 
 
Cement Production and Environment: 
 
 The basic technology of producing Portland cement is cooking a mixture of limestone and clay –two largely 
available natural non-renewable - in a kiln at about 1500C, producing an intermediary product denominated 
cement clinker. After cooling, the clinker is finely grinded and mixed with gypsum and, frequently, with other 
finely grounded materials like fly ash and blast furnace slag, in order to produce different commercial varieties 
of cement. In developing regions the participation of cement process CO2 in the total release is higher than in 
developed ones (Figure 1), because this region are under construction and consume less energy. The energy 
matrix of each country plays also major influence this number. For instance, in Brazil the cement industry has a 
high contribution in total CO2 anthropogenic released because more than 80% of the electricity is hydropower 
and of the use of alcohol as a fuel (Humphreys, K. 2002). 
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Fig. 1: Evolution of CO2 released due to limestone decomposition during cement production for selected 

regions as a percentage of the total anthropogenic CO2 released(Humphreys, K. 2002). 
 
 The differences on CO2 release rates among different countries( Figure 2)  are due to differences in (a) 
process of production; (b) cement clinker content; (c) energy efficiency in the calcinations phase which is 
responsible for 90% of energy consumption; (d) difference in carbon content of fossil fuels. Old plants are less 
energy efficient and sometimes still use wet process, which consumes from 20 to 40% more energy (Gale, J. and 
Freund, P. 2000). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2: Evolution on CO2 release per kg of cement produced in different regions (Humphreys, K. 2002). 
 
3- Self Compacting Concrete, A Friendly Environmental Product: 
 Self-compacting concrete (SCC) is a type of concrete that does not require vibration for placing and 
compaction. It is completely filling the formwork and achieving compaction by flowing under its own weight, 
even in the case of congested reinforcement. The homogeneity and density of hardened concrete are high and it 
has same engineering properties and durability as normal vibrated concrete.    
 The 21st  century has a big problem to solve: that is to reduce the environmental problems that appeared 
during the big industrial development in the past century. This leads to important problems regarding the design 
and preparation of the building products and materials, so that finally to obtain an economic cost of the product 
and also a “friendly with the environment” during its fabrication process. Self Compacting Concrete represents a 
new building material which has an endless potential of utilization and application and it is considered be the 
greatest breakthrough in concrete technology for many decades, due to the improved performance and working 
environment. 
 The development of SCC can be assumed to be the most important one into the building material’s domain.  
 
This Is Due To The Benefits That This Concrete Offers: 
- The technology of producing SCC can be considered as an energy conservation process, since the electricity 
consumption for vibration it is eliminated; 
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- The mix of SCC incorporates industrial wastes, such as: fly ash, silica fume, quarry dust etc; 
- Use of SCC increase the lifetime of the construction moulds, reduces the necessity of skilled workers; 
- SCC can be used for all types of structures due to the fact that it can be pumped at long distances without any 
of its segregation (Atkins, H.N., 2003). 
- From the contractor’s point of view, costly labor operations are avoided improving the efficiency of the 
building site; 
- The concrete workers avoid poker vibration which is a huge benefit for their working environment; 
- When vibration is omitted from casting operations the workers experience a less strenuous work with 
significant less noise and vibration exposure (Okamura, H. 2003) 
- Faster placement with less labor; 
- Very good finishing surfaces of the elements made with SCC, which is a cut in remedial costs; 
- SCC is believed to increase the durability relatively to vibrated concrete (this is due to the lack of damage to 
the internal structure, which is normally associated with vibration). 
 When concrete is being placed, it is usually compacted by vibration. The damaging effects of vibration on 
the hands are reduced by using mechanized vibration methods. Through innovative developments such as self-
compacting concrete (SCC) the concrete industry continues to try to limit those health hazards. SCC is placed 
without the need for compaction using vibrating pokers, which can cause a painful condition known as “white 
finger”. Self compacting concrete technology eliminates the use of vibrating equipment and so minimizes the 
risk of injuries or harm caused by exposure to continuous high frequency noises and mechanical vibration.SCC 
is manufactured using “superplasticisers” and by increasing the amount of fine aggregates in concrete (Parande, 
A. K., 2008). 
 SCC is normally developed to meet the specific requirements of a particular construction need, therefore it 
needs to be specified on a performance requirement. Performance-based specifications assume the use of 
proprietary concrete, where a concrete producer assures the performance subject to good practice in placing, 
compacting and curing and for which the producer is not required to declare the composition. 
 European guidance on SCC provides very good directions on how to specify SCC properties for specific 
applications. Figure 3 shown below is a table that illustrates examples of SCC classes and applications. 
 

 
 
Fig. 3a: Properties of SCC for various applications(2005). 
 

 

 

 

  
 
Fig. 3b: SCC classes (2005). 
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 For the computation of the sustainability of the Self Compacting Concrete (IURES, L., 2010) took into 
consideration the cases of a reinforced concrete column subjected to a bending moment and a compression axial 
force (see Table 1). The concrete class, as well as column’s dimensions, for the three types of elements, has 
been chosen in accordance with the laboratory tests results on hardened concretes presented in the Table 2. On 
the other hand, the columns dimensions have been established for obtaining the same bending moment 
resistance. 
 The CO2 emission, in kg, has been calculated from data presented into (Bob, C. and Bob, L., 2009) 
researches. It can be noticed that SCC it is a little more expansive than the ordinary vibrated concrete; this is due 
to the use of superplasticisers and fillers. The noise emission into a prefabrication plant for ordinary concrete as 
well as for Self Compacting Concrete was presented by paper of (Tigges, C., 2009). The sustainability index S1, 
for ordinary concrete, as well as the sustainability index S2, for SCC was computed with respect to UHPC and 
according to (Bob C. and Bob, L., 2010): 
 

 
 
 
    
 
 
 
 
 

Table 1: Characteristics of hardened concretes. 
 

 
 

Table 2: Main characteristics of the reinforced concrete columns. 

 
 
Conclusion: 
 The most important benefit of SCC is the increase in durability. The uniformity of an SCC mixture reduces 
the permeability and enhances the overall durability of the concrete. This, in turn, enhances the lifespan of the 
SCC compared to conventional concrete (Corinaldesi, V. and G. Moriconi, 2005) thereby reducing the 
environmental footprint on a unit time basis. 
 The use of SCC has been adopted by a large number of precast operations. This has been done primarily 
due to the economic benefit of SCC. The self-consolidating property eliminates the need for vibration, which 
reduces the labor requirement for SCC placement. In some cases, the labor requirement can be half that for 
conventional concrete (Baumgartner, J., 2003). The energy consumption associated with vibration is also 
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removed. Additionally, the formwork is no longer subjected to stresses of vibration, which can reduce formwork 
initial cost, maintenance costs, or both. These benefits apply to precast operations as well as cast-in-place 
operations. 
 Another benefit associated with the elimination of vibration is the noise reduction. This improves the 
working environment and safety. This can increase employee productivity by reducing noise-induced and 
vibration-induced illnesses (Daczko, J. A., and M. Vachon, 2006). Additionally, operations located within or 
near residential or commercial centers may experience less noise-based negative feedback from the neighbors. 
 The aesthetic quality of SCC formed surfaces allows the bare concrete to be the finish surface. Additional 
material, such as paint, is not needed. This in turn reduces maintenance requirements and improves air quality. 
 Additional environmental concerns can be addressed using benefits already highlighted for the economic 
and social aspects of sustainable development. The reduction in energy consumption can be directly translated 
to reduced fossil fuel usage. On top of the reduction in energy due to elimination of vibration, the rapid 
discharge rate of SCC allows for shorter dwell times of trucks on the job site. Again, this directly translates to a 
reduction of fossil fuel usage. 
 The industry “has suffered from an image of being dirty, noisy, and environmentally unfriendly” (Glavind, 
M., 2005). SCC in combination with the sustainable principles of concrete in general can be used to refute this 
image and show that SCC is the choice for sustainable development. 
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