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Abstract- Conventional materials' year-round availability in sufficient quantity and quality is a major challenge for 

construction workers in this age of energy crises and resource depletion. The need for these supplies rises steadily as the 

demand for shelter and living space rises at an ever- increasing rate. Researchers throughout the world are refocusing their 

efforts to develop locally accessible, low-cost masonry units in response to the problem. To allow for the use of low- quality 

materials and low-skilled labor in the mass manufacturing of building blocks, the idea of green material and construction has 

been properly defined in the study. In this light, there is a rising interest in using earth, as a sustainable material, in 

contemporary architecture. The proper disposal of trash is one of the most pressing environmental issues in the United States 

today. There are now millions of cubic meters of discarded plastic in our nation. Suitable accommodation of the trash in some  

form (as fibres) is one approach to resolving these solid waste management and environmental challenges. Basic research can 

examine their potential use in the production of fiber-based blocks (plastic fiber–mud blocks). Furthermore, the literature 

study reveals that with very few exceptions, investigations on natural fibers have concentrated on cellulose based/vegetable 

fibers generated from sustainable plant resources.  
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I. INTRODUCTION 
 

Any nation with a concern for its citizens' well-being 

would do well to prioritize the supply of safe, livable 

housing. Masonry is a crucial part of any large-scale house 
plan, and masonry walls are often constructed from 

construction blocks. These bricks, or masonry units as 

they are more formally termed, come from a number of 

different sources. There has been much research on these 

modules, particularly traditional brick, laterite, solid, and 

hollow concrete blocks, all of which are fabricated from 

conventional raw materials (i.e., construction materials 

based on natural resources). Bricks may be made from 

clay, and cement-and-sand blocks can be made from river 

sand, both of which are instances of how these natural 

resources are put to use.  

 
Many environmental issues are caused by the commercial 

use of these resources. Extensive sand mining can cause 

river bottoms to collapse, which in turn can lead to 

saltwater intrusion. As a result, it is crucial to create as 

many new Chapter 1 2 walling materials as possible in 

order to lessen the negative effects on the planet. Earth, in 

the form of mud bricks, is one such substance. Around 30 

percent of the world's population continues to make their 

homes out of earthy materials like mud bricks, despite 

their use dating back thousands of years. 1.2 The Origins 

of Earthen Buildings Walker et al. (2000) provide a quick 
overview of the state of the art. Construction methods 

using mud walls are among the earliest and are still widely 

used today. Adobe (sundried mud bricks) wall building, 

for example, has been traced back to 8000 BC in the 

Middle East. Adobe and cob buildings, for example, are 

still commonly used today in many countries. There are 

two significant issues with un-stabilized mud construction: 

1.strength loss on saturation and  

2.soil erosion from rain. Soil stabilization methods are 

effective for dealing with these issues.  

 
One such alternate component for masonry building is the 

compressed earth block, also known as a stabilized mud 

block in India. These blocks are made from a combination 

of natural soils, sand, and industrial waste products like fly 

ash. Compressed earth block technology began in the 

eighteenth century in France, when Francois Cointreau 

created a wood block press based on an Introduction 3 

wine press. This allowed for the mass production of adobe 

blocks for the first time. Compressed earth blocks had 

been around for a while, but it wasn't until a Chilean 

engineer named Ramirez invented the CINVA-RAM press 

in 1952 that they really took off. India's rural areas still use 
the centuries-old technique of building with mud walls. 

One of the first uses of soil-cement construction in India is 

in the refugee-housing program in and around Karnal in 

the state of Haryana. In 1948, rammed earth soil-cement 

walls were used in the construction of 4000 buildings. 

After some time, however, a few issues, such as fractures 

and the peeling away of cement plaster, were apparent. 
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Inadequate stabilization of fine-grained soils used for 
walls may be to blame for these issues. There are still 

people living in some of these homes after a few updates 

and fixes. Several organizations throughout the world 

began developing stabilized mud block technology after 

the Cinvaram block press was invented in 1952. In the 

early 1970s, the Ellson Block Master, a machine with 

South African roots, was produced in Rajkot, Gujarat. In 

spite of its interchangeable molds and higher weight, this 

is not as versatile as Cinvaram. In Gujarat, Kerala, etc., 

this machine was used to construct a few structures. The 

creation of the Centre for ASTRA (Application of Science 

and Technology to Rural Areas) at IIISc, Bangalore in 
1974 was a major incentive for the development of 

stabilized mud block technology. 

The following are some of the reasons why this research 

was conducted: 

● Huge quantities of plastic trash.  

● As a masonry block, soil can't support much weight on 

its own.  

● There is a tendency for significant depletion of natural 

resources. Artificial materials are far more buoyant.  

● Concerns about the environment.  

● Concerning energy. Reasons related to the economy.  
● Participation in society reliant on the use of technology 

(the Right Technology). Community and Mass Housing. 

 

II. LITERATURE REVIEW 
 

Earthen architecture can be traced back at least 10,000 

years (Singh D L and Singh C S, 2003; Bahar et al. 2004; 
Mesbah A et al. 2004; Arumala and Gondal, 2007; Binici 

et al. 2007; Galan- Marin et al. 2010; Chee-Ming C. 2011; 

Swan et al. 2011) because of the widespread use of raw 

earth as a building material. Archaeological evidence from 

the Middle Bronze Age (XIV Century B.C.) Nuragic 

civilization in Sardinia shows that they used a mixture of 

earth and plant and grass pieces to construct their homes 

(Galan-Marin et al., 2010).  

 

In India, the usage of earth as a building material goes 

back centuries and is deeply ingrained in the local culture. 
According to a 2003 study by Singh D L and Singh C S, 

over 55 percent of Indian dwellings still have unrefined 

earthen walls.  Un-stabilized mud earth, along with other 

natural resources like wood and stone, has been employed 

in the construction of ancient homes for thousands of 

years. Building methods for earthen homes have evolved 

through time and across space (Singh D L and Singh C S, 

2003; Piattoni et al., 2011), reflecting shifts in climate, 

geography, local demands, and cultural norms.  

 

Cob (Reddy and Gupta, 2006; Jagadish, 2007; Swan et al. 

2011), bamboo-reinforced mud wall (waffle and daub) 
(Reddy and Gupta, 2006; Arumala and Gondal, 2007; 

Jagadish, 2007; Krishnaiah and Reddy, 2008), and 

rammed earth ''pisè'' (Singh D L and Singh C S, 2003; 

Bahar Below, you'll find condensed explanations of each 

of the aforementioned earthen buildings. Wet mud is 
utilized as it is throughout the building process of Cob 

walls. First, a ball is formed from the puddled mud, and 

then it is carefully positioned with a wooden mallet. The 

walls may be as thick as 45cm if desired. The wall is being 

built up by around 45 centimeters a day. Where bamboo is 

abundant, the use of bamboo to strengthen a mud wall is a 

prevalent traditional building method. This method is 

analogous to the old European waffle and daub wall 

construction. The main components are a bamboo 

framework and a mud infill. The framework consists of 

10cm-diameter bamboo poles placed vertically at 45-60cm 

intervals. The horizontals are made up of split bamboo or 
round bamboo with a diameter of 2.5 cm, and they are 

spaced vertically at a distance of around 15 cm. The 10 

centimeter bamboo in the middle of the horizontal gives 

two working areas. Coir is used to join the two planes 

together. After the framework is in place, wet mud is 

added to it to finish the mud wall. About 15 centimeters in 

finished thickness. Rammed earth is a time-honored mud 

building method used in Europe, Morroco, Peru, and 

China. It is also widely practiced in the Indian states of 

Rajasthan and Haryana. It involves compacting earth 

between two parallel boards in a mold to create a wall in 
situ, as described in Chapter 2:12.  

The conventional method involves utilizing wooden molds 

and ramming by hand with a variety of rammers. 

Mechanical methods, such as pneumatic or vibratory 

rammers, have since been developed. When building with 

sundried bricks, adobe is the internationally accepted 

method to prevent fires. Molds are used to cast the blocks, 

which are then dried in the sun. After the blocks have 

dried, they are used in a masonry wall. Adobe wall is a 

great mud wall option. It's better than cob walls because 

adobe bricks don't shrink during building.  

 
Compressed earth block (CEB) is a building material that 

resembles adobe but is made using a different process that 

requires shorter drying time and produces a stronger block 

by forcing out surplus water (Morel et al. 2007; Swan et 

al. 2011). By increasing block density by compaction 

using a mechanical press, compressed earth blocks can 

circumvent many of the drawbacks of the earth structures. 

Soil's low water content for compaction assures far better 

dimensional stability than puddle clay, which is needed to 

make mud bricks (Singh D L and Singh C S, 2003). 

Because of its high density (between 1.8 and 2.1gm/cc), 
this block is great for general low-rise masonry 

construction due to its increased load-bearing ability and 

water resistance.  

 

The compressed earth block machines allow for the 

efficient and cost-effective production of compressed earth 

blocks.  The performance of different soils can be 

improved by adjusting the hydraulic pressure Review of 

Literature 13 on the blocks, which changes the block 

density (Arumala and Gondal, 2007). Walls made of 

compressed earth bricks are a trendy new alternative to 
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traditional building methods. Compressed earth bricks 
may be made from the laterite soil that is commonly found 

in tropical regions. Nonetheless, several studies have also 

made use of alternative soil types. According to (Perera & 

Jayasinghe, 2003). Compared to adobe, earth used in this 

way is stronger and lasts longer, and its embodied energy 

is far lower than that of other materials. The materials' lack 

of tensile strength, brittle behavior, and degeneration in 

the presence of water, however, provide a challenge 

(Mesbah et al., 2004; Walker, 1996). Depending on the 

requirements, uses, and context, the technical features of 

earth as a construction material can be both advantageous 

and disadvantageous.  
 

Some of the key drawbacks include Vulnerability to 

volume fluctuations, especially in the case of clayey soils 

(Singh D L and Singh C S, 2003; Bahar et al., 2004; 

Reddy and Gupta, 2006; Krishnaiah and Reddy, 2008). 

Larger wall thickness and strength loss on saturation due 

to poor mechanical and strength properties.  

Alternatives to wood, such as coal, are not cheap and are 

solely required for other reasons, including cooking, but 

the country is already experiencing an energy crisis. Soil 

wall construction has been traditionally used, however 
there must be a better technique (Krishnaiah & Reddy, 

2008).  

 

Soil stabilization (Reddy and Gupta, 2006; Arumala and 

Gondal, 2007; Krishnaiah and Reddy, 2008) is a technique 

that combines chemical and mechanical action to fix these 

problems.  To maintain consistency, cement or other 

binders may be used. Local fiber reinforcing can also be 

used (Bouhicha et al., 2005; Swan et al., 2011). Durability, 

which is highly connected to compressive strength, is a 

problem when employing earth alone as a building 

material (Morel et al. 2001; Guettala et al. 2006; Reddy 
and Kumar, 2010). Most soils, however, are not suitable 

for construction because they lack the necessary strength, 

dimensional stability, and durability in their native state. 

Wet compressive strength and erosion resistance are also 

important for any material used in wall building.  

 

Soil stabilization is the process described in Chapter 2:16 

as a means to improve the soil's inherent durability and 

strength. Stabilization can be accomplished in a number of 

ways, including mechanically, physically, or chemically 

(Walker, 1995; Billong et al. 2008; Riza et al. 2011). 
Cement, lime, and bitumen are all examples of 

cementitious admixtures that can be used to strengthen the 

mix.  

According to several studies (Walker, 1995; Morel et al., 

2000; Forth and Zoorob, 2002; Perera and Jayasinghe, 

2003; Bahar et al., 2004; Mesbah et al., 2004; Reddy and 

Gupta, 2006; Krishnaiah and Reddy, 2008; Galan- Marin 

et al., 2010), cement is the most often employed 

stabilizing ingredient. There is no air pollution caused by 

the production of compacted dirt blocks since they dry out 

naturally.  The usage of such chemicals, however, raises 

the price of the material and has a major effect on the 
environment. (Morel et al., 2000, Mesbah et al., 2004). 

Compaction can further enhance the qualities of stabilized 

soil. Compaction raises densities, which in turn increases 

compressive strength and erosion resistance. The 

stabilization and compaction processes yield a stabilized 

pressed block, which is inexpensive, stable, and long-

lasting as a wall building material. The advantages of this 

block include its low price, the fact that no burning or fire 

is necessary, the fact that bricks may be created on-site 

without the need to transport blocks, the ease of 

production, and the fact that no specialized skills are 

needed (Krishnaiah and Reddy, 2008). 
 

This article summarizes the key findings of a 

comprehensive analysis of how embedded fibers, 

consisting of plastic wastes, affect the performance of 

stabilized mud blocks. This article summarizes four 

rounds of research into how mud-block composition and 

construction technique affect the finished product: (i) 

Density and strength (ii) Studies on erosion, water 

absorption, and sorption, (iii) research on mud blocks, and 

(iv) research on masonry made from mud. The following 

input variables were used for this study to assess the 
parameters:  

● Cement as a chemical stabilizer; 

● Moulding pressure for mechanical stabilization; and  

● Plastic fibers from carry bags (Kit fibers) and PET 

bottles (Bottle fibers) as an embedding or internal 

reinforcement. 

Fiber reinforced Cement stabilized soil samples have 
exhibited a 21-121% improvement in Compressive 

strength compared to raw soil samples. Kit fibers, which 

are 2 cm in length and 0.1% by weight of dry Soil, have a 

much more noticeable impact. To provide the bare 

minimum of strength, a Cement concentration of 7.5% by 

weight of the dry Soil is recommended. Considering the 

rate of growth in strength and the cost, the maximum 

quantity of Cement may be restricted to 10% by weight of 

the dry Soil.  

 

In the range of Moulding pressures spanning 1.25 to 

7.5MPa, the Compressive strength of the Fiber reinforced 
stabilized samples was found to be increased by 59 to 89% 

compared to the stabilized samples (Cement content of 

7.5%) and by 64 to 118% (Cement content of 10%) 

compared to the unreinforced samples. When tested on 

cylinders, the strength values of stabilized and fiber- 

reinforced stabilized materials at higher Moulding 

pressures ranged from 3.5 to 4.41MPa, and from 3.7 to 

5.5MPa, respectively. These values are in accordance with 

the BIS criteria for compressive strength, which state that 

a well-burnt brick must have a minimum of 3.5MPa and 

that soil blocks used in conventional building construction 
must have a minimum of 1725MPa (reaffirmed in 2002). 

On the Soil, which was chosen for the experiment, Kit 

fibers consistently behave and yield trustworthy findings. 
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Increasing the Tensile strength is a significant benefit of 
incorporating fibers. Failure pattern analysis indicates that 

fiber reinforcing helps by increasing ductility compared to 

raw blocks and slowing the spread of big cracks once they 

have formed. The tensile strength of the compacted 

reinforced cement stabilized soil specimens is found to be 

greater than that of the untreated soil specimen by a factor 

of 4.5. These blocks were also used to create Masonry 

prisms, the performance of which was analyzed, allowing 

a link to be drawn between the relative strengths of the 

two materials. Masonry strength to block strength ratios 

were found to range from 0.38 to 0.52 and 0.45 to 0.72 for 

specimens exposed to low and high Moulding pressure, 
respectively, for a given Cement content. Specifications 

for Soil-based blocks for general building construction, IS 

1725-1982 (reaffirmed in 2002) found that samples with a 

Cement content of 10 to 15% absorbed less than the 

required 15% by weight. 

 

III.MATERIALS AND METHOD 
 
Indications from the literature review and preliminary tests 

and findings that can affect the quality and performance of 

the soil blocks could identify the input factors for a deeper 

investigation. Below is a list of them. Molding pressure 

Fiber type and number Fiber length Fiber stabilizer Type 
of soil Using the goals as a guide, Fig 3.1 depicts the 

procedure that will be followed during the in-depth inquiry 

to draw concrete conclusions and noteworthy results 

regarding the performance of the soil block. 

 

 
1.Materials and Sample Preparation: 

Components: The soil used in the production of blocks 

was subjected to a battery of standard classification tests, 

the results of which are summarized in Table 3.1, and the 

grain size distribution curve is depicted in Fig. 3.2. 
 

Table 1 Physical properties of the soil used. 

 

 

 

 
contrasting the features and functionality of two types of 

samples (called "Base samples" and "Modified samples," 

respectively). The presence and kind of Fibers, the type of 

additives, the Moulding pressure, and the curing of 

samples are all examples of how modified samples differ 

from basic samples. As a chemical stabilizer, various 

concentrations of ordinary Portland cement (OPC, 
43grade) have been utilized. 

 

Table 2 Properties of Cement used 

 
 

       
(a) Carry bags (‘Kit fiber’)                                   
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(b) PET bottles (‘Bottle fiber’) 

 

Fig. 3. Types of fibers 

 Table 3. (BIS 8112-1989) details the Cement's 
characteristics. Fibers from PET bottles and kit bags (Pick 

up bags) were employed, with the former being referred to 

as "Bottle fibers" and the latter as "Kit fibers" from here 

on out. These plastic scraps are turned into fibers by being 

chopped into short pieces of around the same minimal 

diameter of 2 to 3mm. The fiber lengths are: 0 20 40 60 80 

100 0.1 1 10 100 1000 Size of Particles (in Microns) The 

1cm and 2cm finer 70s were employed in the study. The 

fiber content was calculated to be between 0.1% and 0.2% 

of the total dry soil mass. Possible fiber and length 

combinations with the aforementioned Fiber percentages 

have been explored. Pressure during molding 
(compaction) was regulated using a computerized 

Compression testing equipment with a maximum capacity 

of 1000kN and a minimum count of 100N. The molding 

pressure varied experimentally from 1.25 to 7.5 MPa in 

1.25 MPa increments. 

 

2.Mixing, Moulding and Curing: 

The several methods of blending described in the literature 

(Walker and Stace, 1997; Morel et al., 2000; Perera and 

Jayasinghe, 2003; Mesbah et al., 2004; Walker, 2004; 

Bahar, et al., 2004) are discussed. The natural soil 
components for block manufacture were prepared by air 

drying them first, then physically breaking down any 

lumps, and then sifting to eliminate any particles larger 

than 4.75mm. Before the materials were compacted into 

the tray, they were weight batched to ensure consistency. 

By first combining the dry soil and necessary quantity of 

Cement in a tray, we were able to get a uniform mixture 

for the stabilized soil. After the soil, soil-cement, or soil-

cement-fiber combination was well combined, additional 

water was added until the optimal moisture content (OMC 

= 14% by weight of soil/soil-cement mixture) was 

reached. All the different kinds of blocks (with and 
without Cement and Fiber) had the same amount of water 

in them. To create a uniform Soil-Cement-Fiber matrix, 

the fibers were added by hand at various phases of the 

mixing process. The fibers were then mixed further to 

ensure that they were evenly dispersed throughout the 

matrix, without clumping together and causing congestion. 

Table 3 Summary of main Constituent materials and input 
variables used in the investigation 

 

 
 

IV.TESTS AND RESULTS 
 

1.Molding Pressure's Influence:  
Dry density as a function of Moulding pressure is seen in 

Fig. 4.1. When the moulding pressure is held constant, the 

dry density rises for a fixed Cement content. The 

significant density boost seen in the changed specimens 

may have resulted from any combination of the following:  

● a pore filling effect;  
● increased homogeneity;  

● enhanced bonding; 

● decreased voids.  
The density ranged from 1.846 to 1.958 g/cc over the 

testing period. These numbers are within the range that's 

recommended for making stabilized mud blocks, which is 

1.8 to 1.85g/cc (Jagadish, 2007). Initial ASTRAM 

analyses of the mud blocks indicated a density in the range 

of 1.805 to 1.894g/cc. These numbers are in line with a 

1.25MPa  Moulding pressure in the current investigation. 

When the Moulding pressure is raised from 1.25 to 
7.5MPa, the density rises by around 6%. 



 

 

© 2023 IJSRET 
921 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 9, Issue 4, July-Aug-2023, ISSN (Online): 2395-566X 

 

 

 
Fig. 4. Effect of Moulding pressure and Cement 

content on Dry Density 

 

Effect of Cement Content: 

For a particular Moulding pressure and a variety of Fibre 

qualities, the impact of Cement content on dry density was 

studied. For Kit fibers and a low Moulding pressure of 

1.25MPa, the corresponding curves are depicted in Fig 

4.2(a). Figure 4.2(b) is a match for the Bottle fibers 

diagram. There is not much of a density boost from the 

fibers. Density decreases as fiber length or content 

increases. However, the decrease is made up for by a boost 

in Moulding pressure. When the moulding pressure is 
raised, the rate of density rise is considerable. 

 

 
Fig.5 (a) Effect of Cement content on Dry Density 

(Moulding pressure 1.25MPa; Kit fiber) 

 
Fig .5 (b) Effect of Cement content on Dry Density 

(Moulding pressure 1.25MPa; Bottle fiber). 

 

Fig 5 shows that the Density is affected by the Moulding 

pressure reaching 7.5MPa and the Kit fiber characteristics. 

Figure 4.2(d) displays the impact of the Bottle fiber's 

characteristics on density. These numbers show that 

boosting the cement percentage helps the fibers regain 

density, however not as much as when the moulding 

pressure is raised. The density rose by 2.2–3.7% when the 

Cement content was raised from 0–15 percent. According 

to research conducted by Choudhary (2004), cement 

concentration has little impact on block density. The 
increased specific gravity and usage of 43grade Cement 

may account for the study's modest gain. 

 
Fig. 5  (c)Effect of Cement and fiber content on Dry 

Density (Moulding Pressure 7.5 MPa; Kit fiber). 
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V.CONCLUSION 
 

In this part, I will briefly discuss the most important 

findings from my research. The four stages of this 

investigation into the effects of mud block composition 

and construction method are as follows:  

● Density and the strength of blocks  

● Research into erosion;  
● Analysis of sorption properties such water absorption 

and sorptivity;  

● Research into mud block construction. Mixing ratio 

recommendation  

● The results of the experimental studies are organized 

here according to the properties of the materials used 

and the factors studied. 

Bulk Density:  
Density readings showed a range from 1.846 to 1.958g/cc 

across the samples. These numbers are too high to make a 

stable mud block, the target range for which is 1.8 to 1.85 
g/cc. 156th Chapter For a given cement percentage, the 

dry density increases with increasing moulding pressure. 

• When the cement content changed up to 15%, there was 

a 2.2-3.7% increase in density. 

• When the molding pressure is raised from 1.25 to 

7.5MPa, the result is a 6% increase in density. 

• The density increase seen in treated specimens may have 

resulted from a combination of  

(i) a pore filling effect,  

(ii) increased homogeneity,  

(iii) enhanced bonding, and  

(iv) decreased voids. 
• Density changes less dramatically as a function of fiber 

concentration, with changes ranging from zero to one 

point eighteen-point seven percent (%). 

Compressive strength: 
• Fiber reinforced cement stabilized soil blocks have a 

compressive strength that is 20-121% higher than that of 

raw soils blocks.  

• For Moulding pressures between 1.25 and 7.5MPa, the 

Compressive strength of the Fiber reinforced stabilized 

samples was found to be between 59 and 89% higher than 

that of the stabilized samples, and between 64 and 118% 
higher for a Cement content of 10%. 

 • Kit fibers, which are 2 cm in length and 0.1% by weight of 

the dry Soil, have a particularly noticeable impact.  

• The minimum necessary strength can only be achieved 

with a Cement content of 7.5% by weight of the dry Soil. 

Considering the pace of increase in strength and the price, 

it may be prudent to restrict the amount of Cement used to 

no more than 10% by weight of the dry Soil. 

• When the moulding pressure was raised from 1.25 to 

7.5MPa, a 20- 50% improvement in compressive strength 

was found. This demonstrates that the strength of the 

fiber-blocks may be affected not only by cement 
stabilization but also by increased moulding pressure.  

• When fibers were added and the material was stabilized 

using cement, the compressive strength increased by 

around 45 percent. This demonstrates that the strength of 

the fiber-blocks is affected not only by fiber type, length, 
and volume, but also by the cement used as the binder in 

the composite material. Compressive strength can be 

improved using plastic fibers from recycled carry bags 

rather than PET water bottles, as shown in Chapter 6. The 

following factors may contribute to the decreased efficacy 

of bottle fibers: It is possible that the soil particles will 

laterally separate from one another during mechanical 

compression because of the stiffness of the fibers, leaving 

air space between the fibers and that of soil, so forming 

weaker planes. 

• The minimum compressive strength of a well-burnt brick 

according to BIS 1077 is 3.5MPa, and the minimum 
compressive strength of a soil block for general building 

construction is BIS:1725 - 1982, so the strength values 

shown by stabilized cylinder specimens and fiber 

reinforced stabilized cylinder specimens at higher 

moulding pressure range from 3.5 to 4.41MPa, which is 

highly satisfactory. 

• Depending on the kind of stabilizers and fibers used, the 

blocks' compressive strength was anywhere from 3.8 to 

5.5MPa. The compressive strength of all blocks is greater 

than that of cylindrical specimens. There was a wide range 

(1.068 - 1.247) in the proportion of block strength to 
cylinder strength. It's possible that the platen effect is 

responsible for the 6.8 percentage point to 24.8% boost in 

strength. Friction between the platen and the test specimen 

limits the specimen's vertical movement, leading to lateral 

growth only. The inclusion of fibers enhances the split 

tensile strength, and the tensile strength rises with 

increasing cement content for a given moulding pressure. 

The amount of moulding pressure is also a factor in this 

strength increase.  

• The tensile strength of a compacted reinforced cement 

stabilized specimen is increased by a factor of 4.5 when 

compared to that of a raw specimen. This is a significant 
benefit of including fibers in compressed stabilized 

specimens. 

• The failure pattern observations suggest that the benefits 

of fiber reinforcement also include a reduction in large 

crack propagation after its formation. 6.1.4 Masonry 

Compressive Strength  

• The ratio of masonry strength to block strength ranged 

from 0.38 to 0.52 for low moulding pressure and from 

0.45 to 0.72 for high moulding pressure, for a given 

cement content. Sixteenth Chapter The inclusion of 

fibers raises the ultimate stress for a given amount of 
cement. Fiber-reinforced concrete block masonry 

experiences larger stresses at ultimate load.  

• The findings and failure pattern demonstrate that fiber-

reinforced mud block masonry acts more resiliently and 

ductility than mud blocks without fiber, hence storing 

more elastic energy and making the masonry more 

earthquake-resistant. 

Water Absorption: 

• In the water absorption test, raw specimens crumbled, 

indicating that cement stabilization is required if the 

blocks are to be used in an unprotected environment.  
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• When applying static compaction at a tension of 7.5MPa, 
an increase in cement content from 5 to 15% decreases 

water absorption from 12.4 to 7%. When the cement 

percentage is raised from 5% to 15%, the water absorption 

drops from 13.8% to 10.7% even at a reduced moulding 

pressure of 1.25MPa. 

• Combining chemical and mechanical stabilization 

appears to have had a twofold beneficial effect: first, it 

cemented the soil particles together and filled in the pore 

space in the soil, and second, it stopped the reorientation 

and flocculation of soil particles, which stopped the 

formation of enlarged pores and cracks.  

 
The inclusion of fiber improves hydration. The ability to 

absorb liquid grows in proportion to the amount of fiber 

present. The length of the fiber also affects its ability to 

absorb water. When the specimens are totally submerged 

in water, the fibers create linked channels, which aid in 

greater water absorption. However, in the fiber-reinforced 

blocks, water absorption reduces with increasing moulding 

pressure. This may be because, under high moulding 

pressure, the soil is more compacted and the air gaps 

between the fibers and the soil are much reduced. Bottle-

fiber blocks have been found to have a higher water 
absorption rate. The rigidity of bottle fibers may be to 

blame for the resulting separation of fibers from the soil 

once the moulding pressure is released. 

• Samples with cement stabilization levels between 10% 

and 15% fell short of the 15% by weight required by IS 

1725-2002: Specifications for Soil-based blocks in 

general building construction in terms of water 

absorption. To wit: 6.1.6, page 162 The absorptivity 

values ranged from 0.984 to 0.304mm/min depending 

on the stabilizers and fibers used.  

• Sorptivity was reduced by 63%–66% in soil specimens 

without fiber addition when mechanical and chemical 
stabilization was applied. The absorptivity went up once 

fiber was added since more channels were made 

available. This was shown to be true particularly at 

lower fiber contents. Bottle fibre was shown to have 

more sorptivity than kit fibre. Sorptivity decreased even 

more compared to fibre-free controls as fibre % and 

fibre length were both increased. Possible explanations 

for this unusual behavior include an increased route 

length for capillary water caused by an obstacle caused 

by a high concentration of fibers with random 

orientations. 

Studies of Erosion: 

• Pitting damage was seen during an accelerated erosion 

test on unstabilized specimens that were manufactured 

at greater moulding pressure.  

• Stabilized and stabilized with fiber reinforced samples 

showed no detectable pitting or other damage. All of 

these specimens pass the weathering test criteria 

specified in IS 1725-1982, which states that the 

maximum loss weight shall not be more than 5% and the 

limiting diameter of the pit formed shall be within 1 cm 

for passing this weathering test, even though a few small 

pits/patches were seen on the faces of the samples 
reinforced with 0.2% bottle fiber and compacted at low 

moulding pressure. 6.1.8 Proposed Mixing Ratio The 

following mix percentage may be considered for the 

sandy soil type used for the investigation. Maximum dry 

soil density of 1.84 g/cc Cement concentration of 7.5 

percent Carrier bag fibers (Kit fibers) Molding pressure 

of 5 MPa. 

• Length of 2 centimeters in dry soil at 0.1% by weight • 

Drinkable water with a Moisture Content Target of 14% 

164th Chapter 6.2 Future Directions This research is the 

first stage of what will be extensive examinations of 

mud bricks throughout time.  
• Similar studies on other types of soils must be done to 

acquire a wide sustainable building use of this 

technology. The link between the soil matrix and the 

fiber must be studied in detail, and the impact of fiber 

orientation inside the soil matrix needs to be 

investigated.  

• The mechanical and weathering (wind-driven rain 

erosion) qualities of stabilized earth have been the focus 

of this investigation. Drying shrinkage, thermal 

conductivity, and long-term durability studies are just a 

few examples of the kinds of tests that need to be 
conducted to determine the material's long-term viability 

and the feasibility of its usage in any climate.  

• The status quo of typical mix designs requires more 

investigation. Alternative stabilizing drugs or 

reinforcing possibilities may be explored as part of this 

investigation. Different types of masonry mortar must 

be studied for their effects on mud block masonry's 

bond, compressive strength, and deformations. To aid in 

the design process and permit the incorporation of these 

materials into building regulations and engineering 

design standards, a theoretical analysis (both analytical 

and numerical) is necessary. 
• A combination of Kit and Bottle fibers at set proportions 

may possibly yield intriguing results since Kit fibers are 

adaptable in imparting improved Compressive strength 

and Bottle fibers help more in imparting the Tensile 

strength of the Compressed Stabilized Earth Blocks. 
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