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Abstract— High-density block is the compaction of wetted 

mixture of soil, sand and stabilizer by manufacturing the 

block called Stabilized mud blocks (SMBS). Such blocks are 

used for the construction of load bearing masonry. This paper 

focuses on some issues pertaining to strength of stabilized 

mud block masonry, both dry and wet. A systematic 

experimental investigation was undertaken to know the 

parameters affecting the strength of masonry in cement and 

lime mortar of different proportions using soil and stabilizers 

six different types of samples were prepared. Tests were 

conducted on these samples in order to evaluate their 

performance such as compressive strength and total water 

absorption on which the durability of the blocks depend. The 

investigation has revealed that, out of all block samples, 

blocks which are produced from 5% cement with Red soil, 

Fly Ash, Quarry Dust, River Sand and 10% lime with Red 

soil, Fly Ash, Quarry Dust, River Sand have compressive 

strength, dry shrinkage and total water absorption values 

above there commended minimum values for structural work.  
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I. INTRODUCTION 

Soil cement blocks are cost effective and energy efficient 

alternative materials to the normal burnt clay bricks used for 

construction of buildings. Soil cement blocks are also known 

as stabilized mud blocks (SMB) or stabilized compressed 

earth block (SCEB). 

Soil cement blocks being usually 2 ½ times larger in 

size the normal burnt clay bricks, the construction is faster 

and the joints are consequently reduced. The less number of 

joints also result in cutting down the amount of mortar 

required. From the environmental considerations also, use of 

soil cement blocks in construction work result a substantial 

saving of energy as no fuel is required for its manufacture. 

Mud mortar is prepared by mixing soil with water 

until it is workable i.e., until the mortar is in the plastic state. 

Mud mortar sets quickly on drying hence it does not require 

an elaborate curing process. Mud mortars are still being used 

in many parts of the world. Different types of soils can be 

used to prepare the mortar. 

Depending upon the soil type, the properties of the 

mortar varies. Hence to use the locally available soil in mortar 

and attain optimum use of it, particular preparation 

techniques and construction practices including addition of 

stabilizers are followed. Mud mortars are used in the 

construction of arches, vaults, masonry walls, arches and 

domes etc. They are particularly advantageous asno 

shuttering is required during construction. They function as a 

waterproofing coat and also improve the appearance of a 

building. External renders are liable to wear away at a rate 

depending on the harshness of the exposure conditions. They 

require regular maintenance and periodic repair, although if 

well-protected they can last a very long time indeed. 

There are other alternative construction materials 

like natural stone, cement concrete hollow blocks, etc. Soil 

cement blocks are the ideal construction materials for low 

cost housing projects undertaken by the government under 

various housing schemes for upbringing of the common man. 

A number of government agencies are promoting the 

usage of this alternative building material in the construction 

activities. Public awareness about the low cost housing using 

alternative building materials is more pronounced in urban 

areas rather than in rural areas where it is more required to be 

promoted. 

II. OBJECTIVE OF THESIS 

 To investigate local soils to identify their suitableness in 

stabilized earth blockproduction. 

 To investigate present theoretical and practical methods 

by which soil and stabilizers are selected. 

 To study experimentally the effect of altering important 

variables such as: cement content and straw fiber content 

on the properties and performance of stabilized earth 

blocks. 

 To create awareness in the community about stabilized 

earth block production technique as a tool for adequate 

and affordable house construction. 

 To recommend possible model of manually operating 

block making machine and sieve machine use in earth 

block production process. 

 To meet the economic requirements of the local situation 

by: reducing dependence on outside sources and 

ensuring low cost alternatives. 

 To minimize the environmental degradation by using 

renewable or recycle materials in building construction 

such as stabilized soil. 

III. LITERATURE REVIEW 

Experimental investigation and feasibility study on stabilized 

compacted earth block using local resources investigation is 

carried out mainly to find out a suitable mix proportion to 

blend locally available materials such as soil, sand, clay, grits, 

jute, etc. with cement for making compacted earth block for 

construction of affordable residential buildings. The local soil 

and clay in and around Jalpaiguri town of West Bengal was 

mixed with the local sand, and stone grits to make a 

composite good soil of gravel 15 percent, Sand 50 percent, 

Silt and Clay 35 percent, for compacted stabilized earth 

blocks (CSEB).1 Blocks of 254 mm x 127 mm x 76 mm size, 

were prepared with varying percent of Ordinary Portland 

Cement (5.0 percent, 7.5 percent, and 10.0 percent) and jute 

fibre of size 2.5 cm and compacting manually to the standard 

proctor density. Jute size of 2.5cm was chosen as it was found 

best option from earlier investigation by the same author 8 

compared to other sizes from mixing and compressive 

strength point of view. The blocks were cured and tested for 
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compressive strength, water absorption and density. Based on 

the results, it has been concluded that the compacted cement 

stabilized earth blocks both with or without jute fibre may be 

a cost effective and environment friendly alternative to the 

burnt clay bricks in lightly loaded building (rural areas) where 

stability is not a governing factor. 

Stabilized Mud Mortar investigated the masonry 

mortar is a homogenous mixture comprising of fine 

aggregates, binding material and water. In the present 

scenario, where the supply of sand is falling short of meeting 

the demand, it becomes imperative to finding an alternative. 

Mud mortar was commonly used for low rise masonry 

buildings in the past. When the soil used for the mortar 

contains clay, problems like volume instability due to its high 

affinity towards water. To negate this effect, stabilization of 

the mortar is necessary. Cement and lime are used as binders 

individually and in combination. The paper focuses on an 

experimental study to understand the various characteristics 

of stabilized mud mortars. Workability and strength of 12 

different combinations of stabilized mud mortars have been 

examined. Flow table tests were conducted to quantify the 

workability of the mortars. It was observed that the water 

requirement of the mortar for attaining 100% flow increases 

with the increase in the clay fraction of the mortar mix. In the 

present work, the viability of replacing sand partially or fully 

with locally available red soil and brick dust is studied. The 

mortar with the alternative fine aggregates, mixed with 

different combinations of binding materials i.e., cement and 

lime was tested for 28 days compressive strength. The mortar 

with 50% replacement of sand and 12% cement has 

compressive strength in the range of 4.25MPa which is 

acceptable as per the IS code specification, the minimum 

strength requirement of mortar to be 3 MPa. Therefore, the 

use of stabilized mud mortar in construction would prove to 

be sustainable as well economical. 

IV. ADVANTAGES OF STABILIZERS 

 Strength and cohesion of the soil will increase. 

 Permeability of the soil will be reduced. 

 The soil will be made water repellent. 

 The durability of the soil will increase. 

 The soil will shrink and expand less in dry and wet 

conditions. 

 Frost resistant and durable. 

 Soil stabilizer can often shorten the time taken to 

complete a project by minimizing the site preparation 

time. 

 Cost is relatively low and highly durable. 

V. AVERAGE STABILIZER PROPORTION 

Not every soil is suitable for earth construction and CSEB in 

particular. But with some knowledge and experience many 

soils can be used for producing CSEB. Topsoil and organic 

soils must not be used. Identifying the properties of a soil is 

essential to perform, at the end, good quality products. Some 

simple sensitive analysis can be performed after a short 

training. Cement stabilization will be better for sandy soils. 

Lime stabilization will be better suited for clayey soils. 

 

VI. MATERIAL MIXING PROPORTION 

The selection of a stabilizer will depend upon the soil quality 

and the project requirements. Cement will be preferable for 

sandy soils and to achieve quickly a higher strength. Lime 

will be rather used for very clayey soil, but will take a longer 

time to harden and to give strong blocks. 

Soil for cement 

stabilization: 

it is more Sandy 

than clayey. 

Gravel 

= 15% 

Sand 

= 

55% 

Silt = 

15% 

Clay 

= 

20% 

Soil for lime 

stabilization: it is 

more clayey than 

sandy 

Gravel 

= 15% 

Sand 

= 

30% 

Silt = 

20% 

Clay 

= 

35% 

Table: Material mixing proportion 

These bricks are classified into four types. They are named as 

L1, L2 , L3, L4 

Lime combination bricks are as follows, 

 River sand +Gravel +Clay +Silt +Lime 

 Red soil+ Gravel+ Clay +Silt+ Lime 

 Fly ash +Gravel+ Clay +Silt+ Lime 

 Quarry dust+ Gravel+ Clay+ Silt+ Lime 

VII. COST ANALYSIS 

 

VIII. RESULTS FOR BRICKS (CEMENT STABILIZER) 

A. Compression Test 

 
Fig. : Compression Test 

COMPRESSION TEST (AFTER 7 DAYS CURING) 

Compression test (cement stabilizer blocks- 7 days curing) 
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COMPRESSION TEST(AFTER 28 DAYS CURING) 

Compression test (cement stabilizer blocks-28 days curing) 

 

 

IX. RESULTS FOR BRICKS (LIME STABILIZER) 

COMPRESSION TEST (AFTER 7 DAYS CURING) 

Compression test (lime stabilizer blocks- 7 days curing) 

 

 
COMPRESSION TEST(AFTER 28 DAYS CURING) 

Compression test (lime stabilizer blocks- 28days curing) 
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X. WATER ABSORPTION 

 
Fig. : Water Absorption 

 

XI. CONCLUSION 

Increase in cement content results in an increase in the 

compressive strength value of blocks. For instance, by 

increasing the cement content from 2% to 5 % yields 58.3 

%increment in compressive strength of the block. Increase in 

lime content results in an increase in the compressive strength 

value of blocks. For instance, by increasing the lime content 

from 6% to 10 % yields 6.33 % increment in compressive 

strength of the block. That value is not large compared to the 

cement value. However, it has significant effect on young’s 

modulus or stiffness. When the amount of straw fiber 

increases, its stiffness decreases. 

Increase in cement content could be a more effective 

method of increasing compressive strength values than 

increase in straw fiber. In addition, the strength reached by a 

block is much more sensitive to variations in the cement 

content than the straw content. The amount of water added in 

the soil-cement mixture needs to be carefully controlled. 

There needs to be sufficient moisture for the cement to fully 

hydrate but excess water would reduce the final strength and 

increase porosity. The moisture absorption capacity of the 

block could be significantly correlated to its durability. 

Increase in the cement content of blocks results in a reduction 

of its water absorption capacity. An increment of the cement 

content from 2% to 5% results into a reduction in water 

absorption of 14%. 
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