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Abstract 
 

This paper presents an experimental study on the properties of concrete containing ceramic wastes and rice 
husk ash. The ceramic industry inevitably generates wastes, irrespective of the improvements introduced in 
manufacturing processes, in the ceramic industry, about 15% -30% production goes as waste. In India during the 
milling of paddy about 78 % of weight is received as rice, broken rice and bran, the rest 22 % of the weight of 
paddy is received as husk, the 25 % of the weight of this husk is converted into ash during the firing process, which 
is known as rice husk ash (RHA). These wastes causes problem in present day society, requiring a suitable form of 
management in order to achieve sustainable development. In this research study the (OPC) cement has been 
replaced by ceramic waste powder & RHA accordingly in the range of 0%, 5%, 7.5%, 10% & 0%, 5%, 10%, 12% 
respectively. Ceramic aggregate has been replaced by ceramic waste aggregate accordingly in the range of 0%, 5%, 
10%, 15%, 20% by weight for M-25 grade concrete. Compressive Strength test was carried out on hardened 
concrete cubes after 7 and 28 days curing in water. Results show that concrete with partial cement and aggregate 
replacement by ceramic powder, RHA and ceramic aggregate has although minor strength loss but possesses 
increase in its durability performance. In current paper the analysis of various properties of ceramic aggregates, 
ceramic powder  and RHA is carried out to validate adoptability of the same as normal aggregates and fine 
powder(cement) respectively. In both cases, sustainable efforts were made to reduce the quantity of material used 
in concrete. Reuse of this kind of waste has advantages in aspect of economic and environmental, reduction in the 
number of natural spaces employed as refuse dumps. Indirectly, all the above contributes to a better quality of life 
for citizens and to introduce the concept of sustainability in the construction sector. 
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4. RESULT AND ANALYSIS  
 

TABLE 3: Types of concrete mix 
 

 Replacement of cement (%) Replacement of Coarse Aggregate (%) 
       
 Cement Ceramic Rice Coarse Ceramic 28 Days 

Concrete (%) powder husk aggregate aggregate Compressive 
mix  (%) ash (%) (%) (%) strength 

      (N/mm2) 
A0 100 - - 100 - 25.88 
A1 100 - - 95 5 25.77 
A2 100 - - 90 10 25.32 
A3 100 - - 85 15 24.89 
A4 100 - - 80 20 24.59 
A5 95 5.0 - 100 - 25.08 
A6 92.5 7.5 - 100 - 25.48 
A7 90 10.0 - 100 - 24.98 
A8 95 - 5 100 - 27.95 
A9 90 - 10 100 - 29.61 
A10 88 - 12 100 - 29.70 
A11 85 7.5 10 85 15 24.70 

 
 
 Figure 4: Compressive strength of cube 
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5 CONCLUSION 
 

Based on experimental investigations concerning the compressive strength of concrete, the 
following observations are made: 

 
1) The compressive strength of M25 grade concrete decrease in some percentage when ceramic wastes 

and RHA are added. While adding ceramic powder and RHA in concrete as a replacement of cement 
up to 7.5% and 10% respectively feasible compressive strength can be achieved. While adding ceramic 
aggregate in concrete as a replacement of normal aggregate up to 15% feasible compressive strength 
can be achieved.  

 
2) Combining ceramic powder (7.5%) , RHA (10%) and ceramic aggregate (15%) as replacement 

of cement and coarse aggregate respectively, 1.2% reduction in strength was observed. So, it 
becomes technically and economically feasible & viable.  

 
3) Construction industry can be the end user of all ceramic wastes and in this way can contribute to solve the 

environmental problems. The nature of construction industry, especially the concrete industry, is such that 
ceramic wastes can be used safely with no need for dramatic change in production and application process. 
It can be used in low strength and low cost construction. Therefore, the replacement of cement and aggregate 
in concrete by ceramic wastes represents a tremendous saving of energy and has important environmental 
benefits.  

 
4) By using ceramic waste and RHA we can also utilize the wastes in construction industry which 

is non bio- degradable. High strength concrete can be obtained by adding different kinds of 
admixture. Utilization of Ceramic waste and its application are used for the development of the 
eco-friendly constructions.  

 
5) On one hand, the cost of deposition of ceramic waste in landfill will be saved and on the other 

hand, raw materials and natural resources will be replaced, thus saving energy and protecting the 
environment. According to some authors the best way for the construction industry to become a 
more sustainable one is by using waste from other industries as building materials.  

 
6) By replacing coarse aggregate and cement by ceramic aggregate and ceramic powder as well as 

RHA respectively, reduction in the cost of the material can be observed as these materials are the 
waste product of ceramic tiles manufacturing. Raw material is available locally and in low cost. 
Labours are required for collection and dumping the material to be used in construction industry. 
Skill labours are not required. Ceramic waste and RHA are waste product of different 
manufacturing item, thus can be available in low cost, compare to other admixtures used in 
concrete.  

 
7) 1 m3 of concrete cost 36673/-Rs. , while optimum concrete has cost 28560/-Rs.. It means it can 

reduce 22% of construction cost per cubicmeter. which is very effective with economy point of 
view.  

 
8) Utilization of Ceramic waste and RHA has a good horizon in sectors of rural development, low 

cost housing, temporary structures, infrastructural development, construction industry, material 
sciences.  
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