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ABSTRACT 

Ecologic building materials such as adobe 
bricks have become of greater economic 
importance in recent years. Adobe is a 
form of natural architecture built with 
environment friendly materials which 
provide indoor protection from outside 
temperature conditions. In Bangladesh, 
adobe brick is getting more popularity as 
an economical housing material. It is 
important to consider the strength of adobe 
brick. This study was conducted to 
determine the effect of the proportion 
between the soil and the stabilizers (such 
as cement and stone dust) on stabilized 
earth blocks durability. As the 
experimental program was planned, 
consisting tests such as density, 
compressive strength and flexural strength, 
were conducted to investigate the 
properties of adobe bricks. The specimens 
incorporated with different volume 
fractions of stone dust, i.e. 5%, 10%, 15%, 
20% and 25% and the result showed that 
the use of stone dust increases the 
compressive strength  10% to 20 % 
respectively and the moisture content and 
water absorption of the adobe from dredge 
soil and cement and stone dust also 
calculated which was very similar and 
slightly change with the percentage of 
stone dust.  The results indicate that the 
use of stone dust of 910 % to 20 %) with 
5% cement based adobe enhances the 
mechanical properties of the adobe and 

optimization of the stone dust is required 
to get the best performance. 
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INTRODUCTION: 
The construction practices of today 
demands production of alternative building 
materials which consume less energy and 
can be used for construction.(1).. Adobe 
bricks (fig: 1)were introduced to the 
Southwest 400 years ago by the arriving 
Spanish adventurers, who gave them a 
name corrupted from the Arabic ''al-tobar,'' 
meaning ''the brick'(2). Modern adobe 
building follows the same principals, 
although gaining acceptance these days 
has been a little harder. Building codes and 
insurance policies covering a building 
material known only for its primitiveness 
were slow in coming, and even today 
adobe's partisans are locked in battle with 
traditional builders over thermal and 
insulating properties(3). Adobes are large, 
sun baked; sunburst bricks used in some 
tropical and semi arid countries for 
building construction. Of course adobes 
are not as strong as the burst bricks which 
as a result of the heat to which they are 
usually subjected about 800-1100°c 
become homogeneous, harder and storage 
from the ceramic bond procedure through 
the fusion of silica and alumina. In recent 
times, there is the need to appraise the 
stability of buildings constructed with 
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adobe or specify modes of application that 
would ensure adequate safety of such 
building (4). Clay bricks unit are very 
versatile medium for construction, 
although an energy intensive process is 
required to manufacture them. But since 
the last few decades, there has been an 
increasing tendency worldwide to look out 
for materials that can be used as an 
alternative for conventional materials. 
Therefore researchers have been carried 
out to study the development of adobe 
brick which must conform to the 
applicable engineering properties (5). The 
most desirable soil texture for producing 
the mud of adobe is 15% clay, 10-30% silt 
and 55-75% fine sand (6). But Experience 
has shown straw, cement, or manure added 
to a standard adobe mixture can all 
produce a stronger, more crack-resistant 
brick (7). Adobe bricks (mud bricks) are 
made of earth with fairly high clay content 
and straw. If produced manually the earth 
mix is cast in open moulds onto the ground 
and then left to dry out. Adobe bricks are 
only sun-dried, not kiln-fired. When used 
for construction they are laid up into a wall 
using an earth mortar. Before drying out, 
the finished walls are smoothed down. 
Often a clay render is applied as a surface 
coating (8).  Modern adobe bricks consist of 
a mixture of clay, sand, straw, and 
emulsified asphalt (9).  Its wide use can be 
attributed to its simplicity of design and 
manufacture, and the economy of creating 
it (10). 

 
                 Adobe bricks (fig: 1) 

Again Bangladesh contains over 300 
rivers; many of which are heavily silted 
and have not been dredged in nearly thirty 
years. The government plans to dredge the 
rivers in an effort to reduce potential 
flooding that inevitably follows regularly 
occurring natural disasters and to make the 
rivers more navigable (11). Dredging helps 
the nation to retrieve its old heritage of 
river transportation and saves the economy 
as a whole by making all major rivers of 
the land navigable round the year. 
Bangladesh is a delta with total area of 
nearly 144 thousand square kilometers. It 
has eight major and more than 30 branch 
rivers with nearly 3500 kilometers of 
inland and costal waterways (12). Dredge 
soil introducing in adobe is new one in our 
country that will help our economy 
definitely because of from the beginning 
of civilization, people, equipment, 
materials, and commodities have been 
transported by water. To do this, the 
channel depths of many waterways needed 
to be increased to provide access to ports 
and harbors.  Most major ports in the 
world require dredging at some time to 
enlarge and deepen access channels, 
waterways, and turning basins, and to 
provide appropriate water depths along 
waterside facilities. These channels often 
require frequent and regular maintenance 
dredging.  In the case of fluvial navigation, 
dredging is also required to construct and 
maintain vital links to inland ports and 
facilities. 

MATERIALS:  

In the present study, dredge soil was used 
as a raw material for making adobe brick 
with the addition of Ordinary Portland 
Cement (OPC). Soil sample were collected 

632 

 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 2 Issue 9, September 2015. 

www.ijiset.com 

ISSN 2348 – 7968 

 

at a depth of about 30 to 50 feet below the 
ground surface from The Kopotthakho 
Nod of Sathkhira zone in Bangladesh. We 
know that as population density along the 
coastlines and riverbanks increases, 
dredging is used for to protect against 
flooding and erosion, as well as to create 
recreational facilities like beaches through 
sand nourishment and for the installation 
of energy facilities such as offshore 
drilling platforms and oil and gas pipelines 
and the construction of wind farms in the 
water. Dredging can also provide 
construction materials such as sand, 
gravel, shell and clay, or provide landfills, 
including the construction of industrial and 
residential areas, another more recent use 
of dredging is to remove or remediate 
subaqueous pollutants and improve water 
quality and sediment habitats. This type of 
dredging operation is used as a means to 
clean-up contaminated waterways.  
Environmental dredging is the removal of 
contaminated sediments from a water body 
for purposes of sediment remediation. If 
we don’t dredge the canals they will sit up 
and eventually the boats travelling on our 
canals & rivers won’t be able to move 
around freely. This also impacts the flora 
and fauna, water quality, land drainage and 
visitor appeal of the network. (13) 

 
 

Dredge soil (fig: 2) 

After collection the soil samples were 
spread out in the laboratory for a few days 
and air drying, then the clods were broken 
down and the samples were pulverized. 
Therefore employing the standard test 
method for Particle size analysis of soil 
(ASTM D 422-63) (14), Specific Gravity of 
soil the dredged soil ( ASTM D 854-10) 
(15), Classification of soil for engineering 
purposes according to the unified soil 
classification system ( ASTM D 2487), (16) 
samples are naming as CL (clay with low 
plasticity) and liquid limit, plastic limit 
and plasticity index of dredge soil were 
determined by ( ASTM D 4318-10) (17) 
were tested for their classification and 
index properties, their consistency 
properties and their compaction and 
strength characteristic are shown in table 
1. 
Table 1: Dredged soil index properties 
 
Index properties unit Ranges of 

values 
Water content % 60.15-70.74 

Specific Gravity - 02.63 
Organic content % 0.75-4.0 
Liquid limit (LL) % 38.06 
Plastic limit (PL) % 18.98 
Plastic index % 19.09 
Shrinkage limit 
(SL) 

% 25.22 

Sand % 18.0 
Silt % 77.0 
Clay % 05.0 
 
A very important point to note that 
Dredged soil clay content 5 to 10 5 which 
is not suitable for adobe, for this situation 
to increase the binding property of soil 5% 
OPC added for the adobe. The cement 
used for the research work was collected 
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from local market and different tests were 
conducted as per (ASTM C 150-84) (18) 
standard on this cement to obtain its 
properties. The test results are summarized 
in table 2:  
 
Table 2: properties of cement used to form 
stabilized adobe  

 
 
Stone dust (fig: 3) in a dry powdered state 
used for the adobe making which  contain 
nearly 3% by mass of free silica (19) as 
determined by the Method for Free Silica 
in Limestone Dust in “Guidelines for Coal 
Dust Explosion, Prevention and 
Suppression”, publication MDG 3006 
MRT 5, published by the Department of 
Mineral Resources; and Stone dust 
contains such fineness (20) as determined by 
the Method for Size Analysis of Stone 
Dust in “Guidelines for Coal Dust 
Explosion, Prevention and Suppression”, 
publication MDG 3006 MRT 5, published 
by the Department of Mineral Resources; 
that not less than 95% by mass must pass 
through a 250 micrometre sieve, and the 
dry dust which passes through a 
250micrometre sieve, not less than 60% by 
mass and not more than 80% by mass, 
must pass through a 75 micrometre sieve.  
 

 
Stone dust (fig: 3) 

 
The physical properties of stone dust are 
shown in table 3:  
 
Physical properties Value 

Specific gravity 2.68 
Water absorption (30 
min) 

0.38 % 

Fineness modulus 2.88 

Slit content 2.3 % 

 
METHODS: The dredged soil, cement and 
stone dust were thoroughly mixed in a 
conventional method as shown in table 4. 
It is very important to investigate the effect 
of mix proportion of cement and stone dust 
on the properties of soil. In this study for 
the particular percentage of cement 
content, different percentage (5 %, 10 %, 
15 %, 20 %, 25 % ) of stone dust were 
mixed and the soil content were adjusted 
according to the stone dust content. The 
whole testing protocols were observed for 
five different percentage of stone dust and 
this are designated as in table 4. The 
sample was mixed manually and proper 
care was taken to squeeze out the 
entrapped air in the soil.  
 
 
 

Test conducted  Test results 
Normal 
Consistency 

25 % 

Initial setting time 135 min 
Final setting time 185 min 
Compressive 
strength 

3 days: 1986 psi 
7 days: 2990 psi 
28 days: 4142 psi 

Fineness 99.4 % passing in 100 US 
sieve 

Specific gravity 3.14 
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Table 4: Mix proportion of adobe bricks 
 
Sl no Dredged 

soil (%) 
Cement 
(%) 

Stone 
dust 
(%) 

1.  90 5 5 
2.  85 5 10 
3.  80 5 15 
4.  75 5 20 
5.  70 5 25 

 
 In this investigation a series of tests were 
conducted of the prepared sample as 
described in table 4 to determine the 
compressive strength and the water 
absorption. To determine the compressive 
strength, prism of 2 inch cube were 
prepared. Three prism of each proportion 
were prepared for determine compressive 
strength and the water absorption.  
RESULTS AND DISCUSSION:  The 
prism were test in compression after 
proper curing for a period of 7 days, 14 
days and finally 28 days as per ASTM 
specification. The specimen under test in 
fig 4.  
 

 
 

Test under process (fig 4) 
The mean stress-strain curves of different 
test series have been plotted and shown in 
figure 5.  
 

 
 
Fig: 5 Percentage of stone dust Vs 
compressive strength curve 
 
Each stress strain curve is the average of 
the three cubes of adobe bricks. From the 
graph it is observed that the compressive 
strength increases almost linearly and very 
much equal to 15 % to 20 % of stone dust 
additives.  
Again to conduct water absorption and 
moisture content test three pcs of cured 
bricks was selected randomly for each set 
which weight were measured and then 
dried in the oven in 105°C until weight 
reduction was negligible then moisture 
content were calculated and shown in the 
figure 6.  
 
 

 
 
Fig: 6 Percentage of stone dust Vs 
compressive strength curve 
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CONCLUSION:  In 2002 the 
International Institute for energy 
conservation showed adobe reduces the 
house cost sound fire resistant and non 
toxic in natures (21) 

This can be done through the 
determination of the engineering 
properties of the adobe and the evaluation 
of their compliance with values specified 
to the relevant building codes and standard 
specification from dredged soil by 
determination of the average physical and 
geotechnical properties of the soils and 
observed that the water absorption 
capacity were very low and that in fact the 
compressive strength gained during we use 
stone dust on average 10% to 20 % with 
the addition of 5 % cement. To meet the 
housing shortage of the country necessary 
steps should be taken to introduce new and 
better alternative building materials 
through adaptation of the knowledge of 
developed countries.   
 
REFERENCES: 

1. Studies on stabilized adobe blocks, 
by Bharath B, Maheshwar reddy L, 

Et al, IJRET vol;3, Available @ 
http://www.ijret.org 

2. SitesAvailable@http://en.wikipedia
.org/wiki/Adobe. 

3. Adobe, once common, now 
shelters the elite by iver peterson 
published: December 29, 1983, the 
New York  Times. 

4. Engineering properties of lateritic 
adobe bricks for local building 
construction and recommendations 
for practice by E.A Okunade, 
Nigeria. Journal of engineering and 
applied science 2(9): 1455-1459, 
Medwell Journals, 2007.  

5. Effect of Polypropylene Fibers on 
Properties of Mortar Containing 
Crushed Brick as Aggregate by 
Shakir A. Salih & Maha E. AL-
Azaawee 
Eng.&Tech.Vol.26.No.12,2008 

6. Austin, George. "Adobe as a 
building material". New Mexico 
Geology, November 1984. New 
Mexico Bureau of Mines and 
Mineral Resources. p. 70. 
Retrieved 27 February 2013. 

7. Technical Information Online. 
"Mud Plasters and Renders - 
Technical Information Online - 
Practical Answers". 
Practicalaction.org. Retrieved 9 
November 2010. 

8. Available @: SOLID EARTH 
ADOBE BUILDINGS, Earth 
building Construction and Adobe 
Brick Manufacture.  

9. Available @ Mother earth News, 
Making Adobe Bricks by By 
DuaneNewcomb March/April 1981 

636 

 

http://www.ijiset.com/
http://www.ijret.org/
http://geoinfo.nmt.edu/publications/periodicals/nmg/downloads/6/n4/nmg_v6_n4_p69.pdf
http://geoinfo.nmt.edu/publications/periodicals/nmg/downloads/6/n4/nmg_v6_n4_p69.pdf
http://practicalaction.org/docs/technical_information_service/mud_plasters_and_renders.pdf
http://practicalaction.org/docs/technical_information_service/mud_plasters_and_renders.pdf
http://practicalaction.org/docs/technical_information_service/mud_plasters_and_renders.pdf


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 2 Issue 9, September 2015. 

www.ijiset.com 

ISSN 2348 – 7968 

 

10. Rose, William I.; Julian J. Bommer 
(2004). Natural hazards in El 
Salvador. Geological Society of 
America. p. 299. ISBN 978-0-
8137-2375-4. 

11. Bashundhara Dredging  Company 
Limited,http://www.bashundharadr
edging.com/about-us/ 

12. DREDGE BANGLA (PVT.) LTD. 
(DBL)http://www.dredgebangla.co
m/about.php 

13. Canal and River trust web sites 
available@https://canalrivertrust.or
g.uk/our-work/dredging.  

14. ASTM D 422-63, 2005. Standard 
Test Method for particle size 
analysis of soils, Annual book of 
ASTM standards, vol 04.08. 

15. ASTM D 854-10, 2005. Standard 
Test Method for specific gravity of 
soil solids by water pycnometer, 
Annual book of ASTM standards, 
vol 04.08. 

16. ASTM D 2487, 2005. Standard 
practice for classification of soils 
for engineering purposes (Unified 
soil classification system), Annual 
book of ASTM standards, vol 
04.08. 

17. ASTM D 4318-10, 2005. Standard 
test method for liquid limit, plastic 
limit and plasticity index of soils. 
Annual book of ASTM standards, 
vol 04.08. 

18. ASTM C 150-84, 2005. Standard 
test method specification of 
Portland cement. Annual book of 
ASTM standards, vol 04.01. 

19. Method for Free Silica in 
Limestone Dust in “Guidelines for 
Coal Dust Explosion, Prevention 
and Suppression”, publication 
MDG 3006 MRT 5, published by 
the Department of Mineral 
Resources. 

20. Method for Size Analysis of Stone 
Dust in “Guidelines for Coal Dust 
Explosion, Prevention and 
Suppression”, publication MDG 
3006 MRT 5, published by the 
Department of Mineral Resources; 

21. “Critical sustainability pillars for 
service delivery in the water 
sector” Department of water affairs 
and forestry, South Africa: 
February 2008, p6. Retrieved 
2014-04-14  

AUTHOR’S PROFILE 

 

Ahsan Habib 
Research Officer, Housing and 
Building Research Institute, 120/3 
Darus Salam, Mirpur, Dhaka-1216. 
ahbangla@yahoo.com 
 

 

Ms. Razia Begum 
Senior Research Officer, Housing and 
Building Research Institute, 120/3 
Darus Salam, Mirpur, Dhaka-1216  
 

 

Eng. Abdus Salam 
Senior Research Engineer, Housing 
and Building Research Institute, 
120/3 Darus Salam, Mirpur, Dhaka- 

 
 
 
 

637 

 

http://www.ijiset.com/
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/Special:BookSources/978-0-8137-2375-4
http://en.wikipedia.org/wiki/Special:BookSources/978-0-8137-2375-4
https://canalrivertrust.org.uk/our-work/dredging
https://canalrivertrust.org.uk/our-work/dredging

	Again Bangladesh contains over 300 rivers; many of which are heavily silted and have not been dredged in nearly thirty years. The government plans to dredge the rivers in an effort to reduce potential flooding that inevitably follows regularly occurri...
	3. Adobe, once common, now shelters the elite by iver peterson published: December 29, 1983, the New York  Times.
	8. Available @: SOLID EARTH ADOBE BUILDINGS, Earth building Construction and Adobe Brick Manufacture.

	9. Available @ Mother earth News, Making Adobe Bricks by By DuaneNewcomb March/April 1981
	11. Bashundhara Dredging  Company Limited,http://www.bashundharadredging.com/about-us/
	12. DREDGE BANGLA (PVT.) LTD. (DBL)http://www.dredgebangla.com/about.php


