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Abstract - Earth block is a construction material made primarily from soil. Compressed earth blocks have been widely used 
to construct many older structures which was found more economical. In the growing concern of awareness regarding 
sustainable building material and environmental issue, Compressed Stabilized Earth Block (CSEB) gives the view of energy 
efficient, cost reduction and environmental friendly building materials, overall contribution on the sustainable development. 
CSEBs are eco-friendly and as these blocks are unburnt products, during production no coal or burning material is needed. 
So, it does not produce any harmful gases during production. This paper is a review of the stabilized compressed earth 
blocks 
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I. INTRODUCTION 
 
Every human deserve a comfortable shelter, as a 
matter of fact the provision of housing is the duty of 
both privet and government housing authority, and 
even at that both developing and developed country 
still have problem of both affordability and 
availability of houses in their society [1].this demand 
affect the cost of building, though demand is not the 
only factor that affect the cost of building but other 
factors like cost of building materials for example the 
building blocks (conventional blocks) which depends 
wholly on excessive use of cement at the same time 
making this building blocks expensive for most 
population (citizens) with a very low income [2]. 
 
As population increases so does the demand for 
housing increases in both the developed and the 
underdeveloped countries, studies have been done on 
how to provideaffordable shelter for the citizens. In 
Malaysia housing have been observed to be a big 
problem due to population increase caused by 
immigration of people from the undeveloped rural to 
the urban centres and these people are those with low 
income group (Bumiputera) that came in search of 
greener pastures and most of them cannot afford good 
shelter due to the cost of the houses in the urban 
region [3].The history of civilization is synonymous 
to the history of masonry. Man’s first civilization, 
which started about 6000 years ago, was evident from 
the remains of the Mesopotamians masonry building 
units. During earlier days, the masonry units were 
constructed from any available material. The 
Mesopotamians used bricks, made from alluvial 
deposits of the nearby Rivers to build their cities. The 
provision of good quality housing is recognized as an 
important responsibility for the welfare of people in 
many country. For this reason, the building materials 
based on natural resources are often used. Earth can 
be used for construction of walls in various manner. 
But there are some undesirable properties such as 

reduction in strength when saturated with the water, 
wind erosion or driving out rain and poor dimensional 
stability. These problems can be eliminated by 
stabilizing the soil with a chemical agent such as fly 
ash, quarry dust, bagasse ash, lime powder, 
aggregates etc. These compressed earth bricks are 
unfired, uniform building blocks compressed from 
clay-retaining earth. It is suitable for application of 
load-bearing and non-load bearing walls. When a 
brick is compressed it loses nearly 30% of its volume 
due to the mechanical compression of the press 
driving out air pockets, aligning wet clay particles 
and compacting the clay around the soil particles. 
Normal concrete brick produces more Co2, which can 
be completely eliminated in CEB as it involves no 
burning. A simple manual press can produce 1000-
1500 bricks per day. For large scale production and 
more consistent quality, motorized or hydraulic 
machines are preferred [4]. 
 
In everyday conversation, the word brick and block 
sometimes refer to the same object and has 
ambiguity. The definition of brick and block depend 
upon the country of origin but British Standard  BS 
3921: 1985 defines a clay brick as “a masonry unit 
not exceeding 337.5mm in length, 225mm in 
thickness (referred to us width in one of the standard) 
or 112.5mm in height”. As for block, BS 6073: part 
1: 1981 Precast concrete masonry units defines a 
block as “a masonry unit which, when used, in its 
normal aspect exceeds the length or width or height 
specified for brick”,  CDI (Compressed Earth 
Blocks,1998)defined composed earth as “ masonry 
element principally made of raw earth, which are 
small in size and which have regular and verified 
characteristic obtained by the static or dynamic 
compression of earth in a humid state followed by 
immediate remoulding” (4Morris 2000) even give 
lighter definition for brick and block as a small 
masonry unit, which can be lift with one hand and a 
large masonry unit, which can be lift with two hands. 
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The soil, raw or stabilized, for a compressed earth 
block is slightly moistened, poured into a steel press 
(with or without stabilizer)and then compressed either 
with a manual or motorized press ( 8M. Zami 
2007).The investigation of alternative materials for 
the construction of low cost housing has been the 
focus of many studies in many developing countries. 
The present rate of construction in developing 
countries according to [6] is generally sufficient to 
meet the needs of only 10% of the net increase in 
population per year. This is partly due to the 
unavailability and the soaring costs of conventional 
building materials. As this shortage of building is 
becoming worse, more efforts are being made to 
develop cheap, serviceable and energy efficient 
construction materials for the construction of 
affordable sustainable buildings. Masonry is one of 
the most popular materials for housing construction 
due to its useful properties such as durability, 
relatively low cost, good sound and heat insulation, 
acceptable fire resistance, adequate resistance to 
weathering and attractive appearance [7, 8]. 
 
Compressed Stabilized Earth Blocks (CSEB) offer a 
number of advantages which includes increased 
utilization of local material and reducing the cost of 
transportation as the production is in situ, makes 
quality housing available to more people, and 
generates local economy rather than spending for 
import materials [7, 9].Brick can be classified in 
several ways. ASTM standard categorized brick as 
building brick (ASTM C 62), facing brick (ASTM C 
216), hollow brick (ASTM C 652), and thin veneer 
brick (ASTM C 1088) [11]. The building brick can be 
used in load bearing and non-load bearing walls and 
also for insulation purpose. Brick can also be 
categorized as claybricks, mortar brick, fired or 
unfired brick and others. 
 
II. METHOD OF MANUFACTURING 
COMPRESSED STABILISED EARTH BRICKS 
 
The earth brick can be produced by the processes like 
manual presses, thermal presses & solar presses. 
manual presses is adopted that need 15 tons of 
compression load to manufacture single material. 
Usually for compressed earth block requires impact 
load for making the material as solid one [4]. 
 
III. PROCESS OF MANUFACTURING 
COMPRESSED STABILISED EARTH BRICKS 

 
Preparation of soil 
In order to have uniform soil, it is necessary to crush 
it so that it can pass through a 6mm mesh sieve. It is 
then to be sieved through a 6mm sieve to remove 
gravel, lumps of clay, roots, etc. If the soil gradation 
is to be changed by adding sand/ quarry dust or 
clayey soil, this addition is to be done now. The 
operation of block making is always carried out in 

batches. The batch size can generally vary between 
25 to 50 blocks per batch, for manually operated 
block press machine. The quality of mixing may 
suffer if a larger batch size is attempted. For larger 
batch sizes, mechanical mixing may have to be 
thought of. 
 
Mixing of materials 
In order to achieve satisfactory mixing, the selected 
soil quantity must be spread as a thin layer of about 
15cm in thickness. The appropriate stabilizer quantity 
now spread as a thin layer on the soil. The soil and 
stabilizer are now mixed initially with spade and 
subsequently with hand. The mixing is completed 
when the mixture attains a uniform colour. The 
additives such as fly ash, baggase ash, lime can be 
added to increase the strength of the brick. 
 
Addition of water to the mixture 
The amount of moisture to be added may be 
estimated approximately. A sandy soil will usually 
need 10% to 12% water for optimum moisture 
content (OMC). Water for optimum moisture content 
is to be sprinkled on the soil stabilizer mixture which 
is spread thinly on level ground. The soil and water 
are mixed thoroughly by hand the process is repeated 
with remaining water. The adequacy of moisture is 
now checked by making a ball out of moist soil. If a 
ball can be made without the soil sticking to the hand 
the moisture content is optimum. If ball cannot be 
made, the mixture is below OMC and small quantity 
of water may be added and again checked for OMC. 
 
Pressing of bricks 
The Block press machine should be anchored in 
position. The moist mixture of soil and stabilizer may 
now be taken in a scoop and weighed. The weight of 
the soil should be such that desired block density is 
achieved. The stabilized soil mixture is now poured 
in to the mould through quick up and down motion of 
scoop. \ 
 
Stocking of bricks 
The block is to be ejected from the block press 
machine, removed from the mould and taken for 
stacking. The machine is now ready for next block. 
Fresh blocks may be stacked on a leveled ground 
under polythene sheet to avoid quick loss of moisture. 
The stacking yard should be as close to the machine 
as possible. The blocks may be stacked one above the 
other up to six layers 
 
IV. MATERIALS SELECTION OF 
INGREDIENTS 
 
Bagasse Ash 
Bagasse ash is an industrial waste which is used as 
fuel in the same sugarcane industry. The combustion 
yields ashes containing high amounts of silicon and 
aluminium oxides as main components. This enables 
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them to use as a cementreplacing materials in 
concrete industry. These ashes are mixed with 
compressed earth brick to study its behavior of 
compressive strength [4]. 
Coarse and Fine Aggregate 
Coarse aggregate of size passing through 10.7mm and 
retained on 6.36mm and fine aggregate of size 
passing through 4.75mm and retained on 2.36mm is 
replaced with earth material to increase its 
compressive strength [4]. 
Water 
The water to be used in the manufacture of blocks 
shall not be detrimental to its durability. 
Lime 
The experimental study on use of lime in CEB has 
brought out the effectiveness of lime in improving the 
long-term build-up of strength better than using 
cement alone. It was observed that bricks prepared 
with optimum quantity of lime with small amount of 
cement has led to continuous buildup of strength even 
beyond 2 years. [4]. 
Fly Ash 
Fly ash, also known as flue-ash, is one of the residues 
generated during combustion of coal. Use of fly ash 
in CEB reduces greenhouse gases and slows down 
global warming. Fly ash added CEB exhibits 
excellent physiochemical and mechanical properties 
including low density, negligible shrinkage, thermal 
stability, fire and chemical resistance than 
conventional clay bricks [4].It shall confirm to IS 712 
Soil 
Soil shall be of the quality suitable for the production 
of stabilized soil blocks. Generally, soil contains clay 
minerals and inert particles such as silt and sand. The 
percentage and type of clay mineral controls the 
characteristics of soil. In majority of the cases the 
clay mineral content of the soil has to be controlled 
and adjusted by diluting the soil with sand, in order to 
make the soil suitable for CSEB. 
 
V. DRYING AND CURING COMPRESSED 
STABILISED EARTH BRICKS 
 
The blocks must be cured for 21 days by gently 
sprinkling moisture. Strawn or Gunny bags may be 
used to cover stack. Alternatively block may be cured 
for 7 days in stack and then used for wall 
construction. The further curing for 14 days must be 
pursued in the wall wherein it is often necessary to 
cure mortar as well. 
 
VI. TESTING COMPRESSED STABILISED 
EARTH BRICKS AND SOIL 
 
For the selection of soil the nearest or close area not 
far away from the construction site should be chosen 
this is because to avoid the extra transporting charges. 
Once selected the area of soil it must be aware that 
the area should meet the as need of soil to meet the 
amount and scale of production. For the large scale 

manufacture of the compressed stabilized earth bricks 
it should be performed and tested by various field and 
laboratory test, some of the test ofsoil and bricks are 
as follows;- 
 
Test of soil 
Specific gravity test  
Specific gravity test is used to determine the soil 
properties like void ratio, degree of saturation. 
Specific gravity G is defined as the ratio of the weight 
of a given volume of material to the weight of an 
equal volume of water (at 20o C) [4]. 
 
Smell test 
Smell the soil immediately after it has been sampled. 
If it smells musty it contains organic matter. This 
smell will become stronger if the soil is heated or 
wetted. Soil containing organic matter is not suitable 
for production of compressed stabilized earth blocks. 
 
Sedimentation test 
The above test are termed as laboratory test whereas 
for more precise result and idea of the soil the 
sedimentation test should be performed. The steps 
and apparatus required for performing the field test as 
follows 
 A Transparent cylindrical glass bottle with  aflat 

bottom 
 Water 
 Soil 
 Common salt 
 
For the test fill the bottle to one-third with clean 
water. Add approximately the same volume of dry 
soil passed through a 6mm sieve and add a 
teaspoonful of common salt. Firmly close the lid of 
the bottle and shake until the soil and water are well 
mixed. Allow the bottle to stand on a flat surface for 
about half an hour. Shake the bottle again for two 
minutes and stand on level surface for a further 45 
minutes until the water starts to clear. The finer 
particles fall more slowly and as result will be 
deposited on top of the larger size particles. Two or 
three layers will emerge, with the lowest layer 
containing fine gravel, the central layer containing the 
sand fraction and the top layer containing silt and 
clay. The relative proportions, and hence percentages, 
of each fraction can be determined by measuring the 
depth of each layer. The recommended specification 
for the soil are shown below 
 
Granular composition of soil-sand mixture: 
 Clay fraction (< 0.002 mm) 5%-18%  
 Silt fraction (0.002-0.075mm) 10%-40%  
 c)Sand fraction (0.075-4.75mm) 50%-80%  
 Gravel fraction (4.75-6mm) 0%-10%  
 
1. Liquid limit Less than or equal to 30%  
2. pH 6.5 – 8.5 
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Test of brick 
Linear expansion 
The linear expansion on saturation of the blocks, 
being the average of three specimen, when 
determined in accordance with the procedure 
described in Annex D of IS1725, shall not exceed 
0.10% 
 
Compressive strength 
Compression strength on compressed earth brick 
material can be tested by using same CTM 
(Compression Testing Machine). As per literature, 
generally it must have a maximum compression 
strength of 2 N/mm2. We have obtained several 
strength for brick which were more or less equal to 
the previous value (2 N/mm2) [4].The compressive 
strength of compressed stabilized earth building 
blocks (that is, the amount of pressure can resist 
without collapsing) depends upon the soil type, type 
and amount of stabilizer and the compaction pressure 
used to form the block. Maximum strengths 
(described in MN/m2) are obtained by proper mixing 
of suitable materials and proper compacting and 
curing.  In practice, typical wet compressive strengths 
for compressed stabilized earth building blocks may 
be less than 4 MN/m2. However, some Sudanese 
black cotton soil when stabilized with hydrated high 
calcium lime to give wet compressive strengths in the 
range of 6 - 8 MN/m2, strength suitable for many 
building purposes. It also competes favourably, for 
example, with the minimum British Standard 
requirements of 2.8 MN/m2 for precast concrete 
masonry units and load bearing fired clay blocks and 
of 5.2 N/m2 for bricks. Where building loads are 
small, a compressive strength of 1 - 4 MN/m2 may be 
sufficient. Many building authorities around the 
world recommend values within this range (CDE, 
1998) [5].The compressive strength is the most 
universally accepted value for determining the quality 
of bricks. Nevertheless, it is intensely related with the 
soil type and the content of stabilizer. The crushing 
strengths of the blocks were tested using the universal 
testing machine. A total of 64 specimens were 
prepared and crushed at different curing ages of 7, 14, 
21 and 28days. Compressive tests were conducted on 
the blocks at different ages to indicate the rate of 
strength gain and the strength at a point in time [10]. 
 
Dry Density 
The dry density of the blocks, being the average of 
three specimens, when determined in accordance with 
the procedure prescribed in Annex C of IS1725, shall 
not less than 1750 kg/m3 

 
Water absorption 
The average water absorption of the blocks when 
determined in accordance with the procedure 
prescribed is IS3495 (Part2) after immersion in cold 

water for 24hr shall not be more than 18 percent by 
weight 
 
VI. ADVANTAGE COMPRESSED STABILISED  
EARTH BRICKS 
 

[1] Soil is available in large quantities in most 
regions.  

[2] Cheap and affordable - in most parts of the 
world soil is easily accessible to low-income 
groups. In some locations it is the only 
material available.  

[3] Easy to use - usually no specialized equipment 
is required.  

[4] Suitable as a construction material for most 
parts of the building.  

[5] Fire resistant - non-combustible with excellent 
fire resistance properties.  

[6] Beneficial climatic performance in most 
regions due to its high thermal capacity, low 
thermal conductivity and porosity, thus, it can 
moderate extreme outdoor temperatures and 
maintain a satisfactory internal temperature 
balance [5] 
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