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Abstract- Now a day’s stabilized mud blocks & solid concrete blocks are widely used as an alternative to the conventional 
clay bricks for masonry construction. These blocks are a type of masonry unit manufactured by precast technique. The 
demand of natural sand in the construction industry has increased a lot resulting in the reduction of sources and an increase 
in price. Thus, an increased need to identify a suitable substitute that is eco-friendly and inexpensive quarry dust being 
extensively used as an alternative to the sand in the production of concrete blocks. The paper deals with an experimental 
study on the influence  of soil type and replacing sand by quarry dust for Stabilized mud block and solid concrete blocks 
respectively. The Stabilized mud block where red soil has been used have been prepared by using 5% cement except in SMB 
10and SMB 11. In these SMB 10and SMB 11, 7% and 10% of Cement has been used respectively. Both Lime and 
combination of Lime and Cement has been used as the stabilizer for preparing the Stabilized mud block of black cotton soil. 
Four different percentages of lime has been tried (5%, 7.5%, 10% and 12.5%). Further 5% Lime and 2.5% cement has also 
been used. The present investigation has taken up to know the characteristics of hand moulded solid concrete blocks 
produced, both hand mixing and machine mixing has been tried. These types of blocks can be produced in remote areas. Two 
proportions of concrete have been tried without admixtures and both partial (i.e.50% ) and complete replacement of sand has 
been tried. 
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I. INTRODUCTION 
 
Masonry is an assemblage of masonry units and 
mortars. Masonry properties and behavior are 
controlled by the characteristics of masonry units and 
mortar as well as the bond between them. Burnt clay 
bricks and cement mortars are the most commonly 
used materials for the construction. Significant 
studies have been made on properties and behavior of 
brick masonry in cement mortar. Apart from bricks 
several types of masonry units and mortars are used. 
Now a day’s stabilized mud blocks are widely used as 
an alternative to the conventional clay bricks for 
masonry construction.  A large number of Stabilized 
mud block constructions are performing satisfactorily 
for the past several years.  Popularity of this new 
material can be mainly attributed to the advantages 
such as low cost, low energy content, decentralized 
production, utilization of locally available soil, better 
shape and pleasing appearance.  These are produced 
by pressing a processed soil cement mixture in a 
manually operated machine and can be produced in 
the construction site itself.    Soil is one of the 
essential ingredients used in the production of 
Stabilized mud block.  Soil is composed mainly of 
gravel, sand, silt and clay.  Percentages of these 
constituents, block density and quantity of cement are 
the factors which influence the strength and durability 
characteristics of Stabilized mud blocks. Percentage 
of constituents in the soil may vary from place to 
place.  A number of studies on the production and 
properties of Stabilized mud blocks have been carried 
out by several investigations.  These investigations 
reveal that the properties of Stabilized mud blocks are 

greatly influenced by the soil composition cement 
percentage and block density. Mitra (1951) after 
examining 9 types of local soils has concluded that 
block of sandy soils with 5 percent cement give 
adequate strength and protection against weathering.  
Sarangapani [1992 ] had investigated in detail, The 
suitability of soils in and around Mysore for the 
production of Stabilized mud blocks. Reddy and 
Jagadeesh (1995) have also found that sandy soils are 
best suited for cement stabilization showing better 
strength and durability characteristics.  There is 
hardly any information regarding the compositions of 
the soils available in and around Mandya and their 
relation with the strength of Stabilized mud blocks. 
Hence the present investigation is aimed at 
determining the characteristics of Stabilized mud 
blocks produced by using locally available soils 
 
II. PRELIMINARY INVESTIGATION OF 
MATERIALS USED FOR PREPARING 
MASONRY UNITS AND MORTARS 
 
A preliminary investigation was done in detail to find 
out the properties of the different materials. Tests 
were conducted as per the standards. 
Cement    
Ordinary Portland cement of 43 grade confirming to 
Indian standards code IS 8112:1989 was used in this 
investigation. 
Sand 
The fine aggregate used was locally available river 
sand confirming to Zone –III as per IS 383-
2007.Specific gravity of sand used is 2.6. 
Quarry dust 
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Quarry dust from three different sources were 
procured and tested before using the same for the 
research program. The results obtained for quarry 
were compared with that of the sand. Table 2 shows 
the properties of sand and the three types of quarry 
dust tested.The quarry dust from TM Hosur 
confirming to Zone –III were used for the research 
program. The tests were conducted as per IS 383-
2007 
Red Soil 
 Soil was used to prepare soil cement mortar and 
stabilized mud block. In this investigation locally 
available soil consisting of 11% of clay, 35 % of silt 
and 54% of sand was used  
Black cotton soil 
Black cotton soil consisting of 34% of clay, 61% of 
silt and 5% of sand were used for preparing stabilized 
mud block. Black cotton soil was brought from a 
place “Yelandur” which is 80km from Mysore. 
Specific gravity of  black cotton soil  used is 2.55.    
Coarse aggregates (12.5 mm down size) 
12.5mm down size clean and free from deleterious 
materials, confirming to IS 383-2007 used for the 
production of concrete blocks. 
 

Table  1.0 Properties of quarry dust and Sand 

 
 

Table 2.0   Properties of soil used for stabilized mud block 

 

 

Test programme of Stabilized Mud Blocks  
The test program consists of determining the 
compressive strength, water absorption and density of 
Stabilized mud blocks prepared using different types 
of red soils ,one type of black cotton soil and one 
mixed soil (i.e. 1 BC soil + 1 red soil + 2.5 sand).   
The properties of soils used for preparing the 
Stabilized mud blocks have been given in Table 2.3 . 
The Stabilized mud block where red soil has been 
used have been prepared by using 5% cement except 
in SMB 10and SMB 11. In these SMB 10and SMB 
11, 7% and 10% of Cement has been used 
respectively. Both Lime and combination of Lime and 
Cement has been used as the stabilizer for preparing 
the Stabilized mud block of black cotton soil. Four 
different percentages of lime has been tried (5%, 
7.5%, 10% and 12.5%). Further 5% Lime and 2.5% 
cement has also been used. All the samples have been 
cured for 28 days and tested.  The blocks have been 
prepared using a manually operated machine, 
developed at IISc, Bangalore. Stress-Strain have been 
for the three types of blocks namely SMB9, SMB 
10and SMB 11.Locally available lime has been used 
in this investigation. Six specimens have been tested 
in each case. 
The properties of stabilized mud blocks tested are 
presented in Tables 3.0 to 5.0. Table 3.0 gives the 
result of stabilized mud blocks prepared using red 
soil, where as the Tables 4.0 and 5.0 gives the results 
of stabilized mud blocks prepared using black cotton 
soil. From the results obtained for stabilized mud 
blocks prepared with red soil. It can be observed that 
the compressive strength of the blocks depends on the 
amount of sand content in the soil. 
The compressive strength increases with the increase 
in the sand content of the soil. Blocks prepared with 
red soil and having 26.4% sand content has got the 
least compressive strength of 1.1MPa, where as the 
block with 75% sand content has a maximum strength 
of 4.35MPa. Further strength also depends on amount 
of stabilizer added. If the amount of stabilizer used is 
doubled, the block strength gets increased by 65%. 
The block strength is maximum at 7.18 MPa for 
stabilized mud blocks with 75% sand content and 
10% stabilizer. The wet to dry strength ratio varies 
from 0.27 to 0.61. For lower strength blocks, 
theseratios are small.  The compressive strength of 
stabilized mud blocks with proper sand content (i.e. 
75%) and stabilizer (i.e.10%) are comparable to that 
of very good quality of conventional bricks available 
in the locality. 
The water absorption values vary from 7.39% to 
15.28%. The IRA value does not have any remarkable 
relationship with any of the other properties of the 
block. The flexural strength varies from 1/5th to1/10th 
of compressive strength of blocks. From the results 
obtained for the blocks prepared using block cotton 
soil, it can be observed the Compressive strength 
varies 1 MPa to 1.4 MPa and are very less compared 
to the stabilized mud blocks prepared using black 
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cotton soil. This may be because of higher clay 
content. As such they can be recommended to be used 
in masonry where low stresses are expected. There is 
not much improvement in the strength of blocks 
prepared by using the mixed soil. 
The stress strain relationships obtained for stabilized 
mud blocks are shown in Figure 1.0.The stress strain 
is non linear for all the three blocks tested. 
 

 
Figure.  1.0  Compressive stress  vs longitudinal strain for 

Stabilized mud blocks 
 

Table 3.0 Properties of stabilized mud block prepared using red 
soil 

 
 

Table 4.0 Properties of stabilized mud block prepared using 
Black cotton soil Size of block = 230 x 190 x 100 mm No. of 

specimens used: 6 

 

Table 5.0   Properties of Stabilized mud blocks using Mixed 
Soil (BCRS) Size of block = 230x190x100mm No. of specimens 

used: 6 

 
 
Hand Moulded Solid Concrete Blocks 
A solid concrete block is a type of masonry unit 
which has a solid material not less than 75 percent of 
the total volume of the blocks calculated from the 
overall dimensions.  Concrete block masonry is 
extensively used in building construction throughout 
the world because of many advantages such as 
durability, strength, fire resistance, insulation and 
sound absorption properties it possess.. Concrete 
masonry construction is also economical 
The concrete blocks are manufactured by compacting 
and vibrating concrete mix in a machine.  The 
concrete mix is normally of one part of cement by 
volume and 12 parts of concrete aggregates by 
volume, with a very low w/c ratio of 0.40 to 0.50.   
The present investigation has taken up to know the 
characteristics of hand moulded solid concrete blocks 
produced without the use of machines.  These types 
of blocks can be produced in remote areas. Both hand 
mixing and machine mixing has been tried.  Two 
proportions of concrete have been tried without 
admixtures.  The replacement of Sand by Quarry dust 
either partially or completely has also been 
investigated.  Table 6.0 and Table 7.0 shows the 
details of the test program adopted.  The compressive 
strength and water absorption has been determined 
for each case.The tests have been conducted as per 
procedure of IS 2186 (1983).  In each case six 
specimens have been used. The test specimens (i.e. 
Blocks) were prepared as per the procedure specified 
in IS 2185 (Part I-1979).Sand confirming to zone III, 
Type III quarry dust, 12.5 mm  down size coarse 
aggregate and 43 grade cement has been used. The 
details of the materials are given in section 2.0 
 
Table:6.0   Details of Hand moulded  Solid Concrete block   of 
proportion 1C:4FA:8CA Size of the block = 400x200x200 mm 

W/C= 0.5 No. of Specimens=6 
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Table:7.0 Details of Hand moulded  Solid Concrete block   of 
proportion 1C:3FA:6CA Size of the block = 400x200x200 mm 

W/C= 0.5 No. of Specimens=6 

 
 

 *C: Cement      FA: Fine aggregate       SA: Sand         
QD: Quarry dust   H: Hand mixing          M: Machine 
mixing 
 
CONCLUSIONS 
 
1. The compressive strength of stabilized mud                          

blocks prepared using red soil varies from 1.1 MPa 
to 7.18 MPa.  Depending on the sand content and 
amount of stabilizer used.  

2.  Higher the sand content and amount of stabilizer 
used greater is the compressive strength of the 
blocks. 

3.  The flexural strength varies from 1/5th to 1/10th  of 
compressive strength.   

4. Stabilized mud block prepared using red soil can be 
used as an economical, eco friendly, alternative 
masonry unit replacing the conventional bricks.  

5. The compressive strength of stabilized mud block 
prepared using black cotton soil is very less and the 
usage shall be restricted to masonry where low 
stresses expected 

6. The units are relatively large and true in size and 
shape, so that rapid construction can be achieved. 

7.  Fewer joints resulting in considerable saving in 
mortar as compared to normal masonry 
construction. 

This will also lead to higher strength 
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