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Abstract- :This paper presents an investigation of the effects 
of different particle sizes of Rice Husk Ash (RHA) on the 
physical properties of concrete which are workability and 
strength. However, the burnt RHA need to be ground before 
mixing it with other materials. This study is based on 
experimental programme. For laboratory tests, concrete mix 
proportions sample were introduced with RHA. There are five 
types of  RHA particle sizes used; 25 microns, 40 microns, 53 
microns, 63 microns and 75 microns. Concrete will be 
evaluated for compressive strength and workability. It is found 
that increase in the fineness decreases the workability but 
increases the strength of concrete. This research shows that 
RHA has the potential to be utilized as an alternative material 
to cement in concrete. It will also investigate that RHA 
particle size does effect the workability, compressive strength 
of concrete. 
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I. INTRODUCTION 
 
 Cement is a material with cohesive and adhesive 
properties when mixed with water, which makes it capable of 
bonding material fragments into a compact whole (Neville, 
1996). Cements are classified as calcium silicate and calcium 
aluminate cement. Calcium silicate cement is further classified 
into Portland and Slag, while calcium aluminate is classified 
into High alumina and Pozzolona cement (Jackson and Dhir, 
1991). Rice husk has recently been recognized as pozzolona.  
 
 High production cost of cement causes high cost in 
concrete construction industry. By applying supplementary 
cementitious material (SCM) concept, cement usage can be 
minimized or reduced while the strength and durability of the 
concrete can be improvised compared to the conventional 
concrete. In addition it reduces the concrete production cost as 
well as the negative impact on the environmental. So far, RHA 
has not been utilized yet in the construction industry. The 
reason for not utilizing this material may probably be due to 
lack of understanding on the effect of RHA on concrete 
characteristic. Many researchers have already published the 
characteristic of RHA concrete on strength and durability. 
However, only few researchers have  been found to write on 

the effects of RHA particle sizes on these characteristics. 
Global production of rice is approximately 580 million tonnes 
a year and this is rising as the world population and the 
consumption of rice increases. Most of the rice husk is burned 
or dumped as waste. Hence, it is the time to look into the use 
of this local, sustainable and inexpensive waste material in 
replacing cement. This paper highlights outcomes from a 
study based on various laboratory tests. 
 

Table 1. Chemical Composition of OPC and RHA 

 
Reference: Sumrerng et al., Kartini et al., Habeeb et al., Tuan 

et al., Rukzon et al., and Abu Bakar et al. 
 

II. MATERIALS AND METHODS 
 

Sampling 
 
 The RHA used for this work was obtained from Guru 
Corporation, Prahladnagar, Ahmedabad-380015, Gujrat, India. 
There were 5 types of various RHA particle sizes were used 
viz., 25µm,40 µm,53 µm,63 µm,75 µm .The cement used for 
this work was Ordinary Portland Cement of 53 grade. The 
crushed sand having Sp. Gravity 2.66 and fineness modulus 
2.5 were used as fine aggregate. Graded crushed stone 
aggregate with maximum nominal size of 20mm and down 
was used. 
 
 Chemical composition of OPC and RHA extracted 
from previous studies by Sumrerng et al., Kartini et al., 
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Habeeb et al., Tuan et al., Rukzon et al., and Abu Bakar et al. 
is shown in Table 1 for reference. 
 
Batching and mixing of materials 
 
 Batching of materials was done by weight.The 
percentage replacement of OPC by RHA were 20% constant 
for all the mixes with varying fineness of RHA. The 0% 
replacement was to serve as control for other samples. 
 
Concrete Mix Design 
 
 The concrete used in this research work was M20 
grade concrete made using Binder, Sand, Gravel. The concrete 
mix proportion was 1:1.74:3 by weight, Keeping target 
strength as 26.60 N/mm2. 
 
Casting of Samples 
 
 Cubic specimens of concrete with size 150 X 150 X 
150 mm were cast for determination of compressive strength 
of concrete. Five mixes were prepared for five different 
particle sizes of RHA with constant 20% replacement of OPC 
by RHA along with a mix with 0% OPC replacement. The 
concrete was mixed, placed and compacted in three layers. 
The samples were demoulded after 24 hrs and kept in a curing 
tank for 7 and 28 days.  
 

Testing of Samples 
 
 The workability of concrete were determined by 
Slump Cone Test as per IS: 7320-1974. The compressive 
strength tests on the concrete cubes were carried out with the 
Compressive Testing Machine at Dept. of Civil Engg. 
DYPSOE, Pune. This is done in accordance with IS: 516-
1959. The samples were weighted before being put in the 
compressive test machine. This machine automatically stops 
when failure occurs and then shows the applied load. 
 
III. RESULTS AND DISCUSSIONS 
 
Workability 
 
 Appropriate fineness of RHA is important for 
achieving the desired strength of concrete. Finer the RHA 
particle size, it results in increase of pozzolanic reactivity due 
to higher surface areaof RHA (G.A.Habeeb et al). The slump 
obtained was 118 – 105 mm for the RHA-OPC concrete as 
compared to conventional OPC concrete with 120 mm slump. 
For the same percentage of OPC replacement by RHA, 
decrease in RHA particle size decreases the concrete 
workability. There are two reasons for this; its absorptive 
characteristic and fineness of its size as referred by Habeeb 
and Fayyadh in (Zhang et al., 1996; Ganesan et al., 2008). 
Both of these features results in high water demand to wet the 
surface area ofRHA. 

 
Figure 1: Effect of fineness of RHA on the workability of concrete 

 
Compressive Strength 
 
 Compressive Strength of all the mixes is  presented in 

table 2 and strength development graph profile is shown in 
figure 2. Two RHA-OPC concrete mixes(with 25 µm, 40 µm 
particle sizes)  achieved the target strength of 26.60 N/mm2. 



IJSART – Volume 2 Issue 3–MARCH2016                                                                                           ISSN [ONLINE]: 2395-1052 
 

Page | 522                                                                                                                                                                     www.ijsart.com 
 

The RHA-OPC concrete with 53 µm particle size achieved 
almost the target compressive strength. The concrete mixes 
with 63 µm and 75 µm RHA particle sizes failed to achieve 
the target strength. From the results it is concluded that RHA-
OPC concrete gains its initial strength slowly as compared to 
conventional OPC concrete. Furthermore  RHA-OPC concrete 
gains its strength more rapidly than OPC concrete within 7 to 
28 days. 
 
 In general compressive strength increases as fineness 
of RHA reduces. Since, RHA is a pozzolanic material, it 

contributes additional formation of Calcium Silicate gel that 
contributes to the strength development of concrete because 
the C-S-H gel has produced in larger amount (A.M. Neville ). 
This gel fills the voids between cement matrix and causes the 
densification effect (A.M. Neville ). As shown by Habeeb et 
al., the increase in fineness of RHA increases specific surface 
area. As a result, bigger quantity of C-S-H gel produced which 
increases the strength of concrete.The results shows that RHA-
OPC concrete with particle sizes finer than 53 µm particle size 
can be used satisfactorily as an alternative for conventional 
OPC concrete. 

Table 2: compressive strength 

 
 

 
Figure 2: strength development graph profile 

 
IV. CONCLUSION 

  
 For 20% replacement of OPC by finer RHA gives 
equivalent or even better compressive strength as compared to 
conventional concrete. 
 
 The rate of strength gain of RHA-OPC concrete is 
higher than conventional OPC concrete after 7 days age. 
 
 The OPC-RHA concrete with RHA particle sizes 

from 25 µm to 53 µm could be suitable for RCC work with 
20% OPC replacement by RHA. 
 
 The OPC-RHA concrete with particle sizes from 53 
µm upto 75 µm could be used for light load bearing work. 
 
 The workability of RHA-OPC concrete decreases as 
increase in fineness of RHA but it still remains within 
workable conditions for 20% replacement. 
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V. RECOMMENDATIONS 
 
 Durability studies of RHA-OPC concrete strength 
should be carried out. 
 
 Flexural behavior of RHA-OPC concrete should be 
studied out. 
 
 The effect of super plasticizers on the RHA-OPC 
concrete workability should be studied in order to increase the 
workability of concrete.   
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