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Abstract

Compressed stabilized earth blocks are the innovation of building materials replacing the earth blocks commonly called
adobe. However, the use of cement or lime to stabilize these blocks is a major problem for the environment because of the
emission of greenhouse gases and these materials are not accessible to everyone due to their cost. Finding a natural,
environmentally friendly alternative, such as renewable materials and especially biopolymers or natural binders, to these
types of stabilization materials isvital. The objective of this study was therefore to assess the effects of Gum Arabic (GA) as
binder on the structural performance of laterite blocks. Compressed laterite blocks were stabilized with 2% of cement (C)
and various percentages of GA, from 0 to 10%. The results showed that GA improved the water absorption, dry density and
compressive strength of the blocks and the best results were obtained for blocks with (2% C+8%GA). For instance, the
compressive strength at 28 days was increased by 27.81% compared to the control blocks with 2% cement. Based on the
findings from this study, GA can be recommended as a binder in making laterite blocks in a sustainable way.
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1.Introduction

Since the first constructions, earth has been used by
man as a basic material [1]. More than a third of
mankind lives in earthen buildings, even in today's
super-modern world of the 21st century. Earthen
structures are better adapted to the climate, more
environmentally friendly, more accessible and
affordable for all, and offer a very primitive cultural
link to nature [2]. However, these earthen structures
made of earth blocks have a number of issues
(durability problems), including rain erosion, spalling,
cross-section reduction, cracking at low compressive
and tensile strengths, shrinkage, low strength, and
dimensional stability [3-6]. Typically, in order to
remedy these problems and build sustainable
structures, various conventional additives such as
lime, fly ash and cement have been added to soils for
soil stabilization [7].
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Of the above-mentioned materials, cement is the most
widely used. Unfortunately, these techniques
contribute to the destruction of the environment
through the emission of greenhouse gases and
especially through the fact that they are non-renewable
materials and are even not accessible to everyone [2],
[7-10]. Moreover, there is a cost associated with the
transportation of these materials [11]. During the
manufacture of cement, 1 tonne of cement generates 1
tonne of COz [9]. It has been demonstrated that
Compressed Stabilised Earth Blocks (CSEB) generate
22 kg CO2/tonne, concrete blocks 143 kg CO2/tonne,
fired clay bricks 200 kg CO2/tonne [12]. It was also
demonstrated that during the production of the CSEB,
1 kg of cement used emits 0.894 kg of CO2 [13, 14].
In order to reduce the negative environmental impacts
of cement and use environmentally friendly materials,
the use of natural biopolymers has been proposed as
an alternative in soil stabilization [10], [15-18]. In
addition, some research has also been carried out on
certain gums for soil stabilisation, mainly xanthan
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gum, gellan gum, agar gum, polyacrylamide and guar
gum [7, 10], [18-21]. It is known that limited research
has been documented in the field of stabilisation of
eastern blocks with Gum Arabic (GA). However, the
research carried out by [22] showed a particular
interest in the use of GA in the stabilisation of earthen
blocks. By varying the content of GA from0to 10%
by weight of soil, [22] found that the compressive
strength of blocks stabilised with GA increased with
increasing GA content. As a result of the interesting
results obtained by [22], it was recommended to
conduct further research in the stabilization of earthen
blocks with GA but in combination with other binders
such as cement, lime, etc. It has also been
recommended to evaluate the effects of water on
blocks stabilised with GA.

In addition, it has been proven that blocks stabilised
with 2% cement have not given satisfactory results
[12, 23]. Nevertheless, from an economic point of
view, this percentage is advantageous compared to the
range of 4-10% cement recommended for good
performance [6, 12]. Therefore, finding a way to
improve the performance of blocks stabilised with 2%
cement would be very beneficial from an
environmental and economic perspective.
Accordingly, this study was carried out by setting 2%
cement for block stabilisation and varying the GA
content from 0 to 10% in order to evaluate the water
absorption, the dry density and the compressive
strength of the different types of blocks obtained.

2.Literature review

Very recent studies have shown the suitability ofusing
GA in concrete. GA has been shown to have low
viscosity and high-water solubility [24]. Because ofits
attractive properties, it is used in various industries
including cosmetics, textiles, pharmaceuticals,
encapsulation, lithography and even the food industry.
GA has also been used as an additive in a binder for
ceramic glazes to reduce the risk of damage during
factory handling [25]. Studies have also shown that the
addition of GA to concrete has improved the
properties of concrete due to the presence of minerals
such as sepiolite, palygorskite and mordenite. The
compressive strengths of concrete containing GA
increased with the dosage of GA, and this dosage
range of 0.50-0.75% is adequate for use [26]. On the
other hand, it has been shown that GA atadosage level
of 0.8% by weight of cement is a dual function
concrete admixture, namely a setting accelerator (SA)
and a normal water reducer (WR) according to BS EN
934-2 (2009)[27]. It reduces water by 11.5% without
altering the consistency of a reference concrete mix
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[27]. Furthermore, GA has also shown its suitability in
concrete as superplasticizer in self-compacting
concrete at adosage of 8% by the weight of cement for
water-powder ratio of 1.0, 0.9 and 0.8[28]. Used as a
water reducing admixture in cement mortar, GA has
also shown its suitability as a retarding admixture in
mortar at temperatures between 23 °C and 25 °C [29].
In addition, GA has also shown its suitability as a
binder in partial replacement of cement in the
fabrication of micro-concrete tiles [30] and the
production of panels made from sawdust and wood
shavings [31].

In the field of soil, there is some research that has been
conducted on the use of natural ingredients for earth
construction. This research has been based on the oral
tradition of ancestors transmitted fromone generation
to another [2]. Among these natural ingredients is GA.
A few laboratory tests were carried out to show the
importance of using these natural materials in earthen
constructions. From these studies, which were limited
only to erosion and abrasion tests, it was
recommended to do more research on these natural
ingredients in order to show the performance of using
them in earthen constructions [2]. In addition, it has
been reported that GA is widely used in mud plasters
on the African continent as a stabilizer and acts as a
waterproofing agent [32]. In Africa, GA is a widely
available organic material (a biopolymer). This makes
the African continent the world's largest exporter of
GA [33]. It has been reported that GA is widely used
in mud plasters in Africa as a stabilizer and performs
as a waterproofing agent [32]. Furthermore, GA also
contributes to enhancement of durability properties of
concrete and paint [2, 34].

The properties of the GA, namely durability, binder,
stabiliser and waterproofing agent, could result from
the presence of these three mineral elements which
are: sepiolite, palygorskite and mordenite [26, 35].
Sepiolite (Siz2MgsO30(OH)4(H20))s) is a hydrated
magnesium silicate with a microfibrous morphology
and a particular texture that provides a high specific
surface area [36]. It acts as a binder when adding small
quantities of water. Palygorskite is an aluminium-
magnesium silicate that has a fibrous morphology.
Their physicochemical characteristics are the result of
high surface area, porosity and thermal resistance
which makes it an attractive adsorbent. Palygorskite is
a crystalline hydrated magnesium aluminium silicate
that exists in nature as a fibrous mineral with large
surface area, excellent chemical stability and strong
adsorption properties [37]. The palygorskite has the
theoretical formula: SisMgsOz20 (OH)2 (OH2)4.4H20.
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Mordenite is a zeolite mineral with the chemical
formula, (Ca, Naz, K2) Al>Si10024-7H20). Mordenite’s
molecular structure is a framework containing chains
of five-membered rings of linked silicate and
aluminate tetrahedra. Its high ratio of silicon to
aluminium atoms makes it more resistant to attack by
acids than most other zeolites.

It has been proven that blocks stabilised with 2%
cement have not shown satisfactory results [12, 23].
However, from an economic point of view, this
percentage is advantageous compared to the range of
cement percentage recommended to obtain good
performance. Although there are possibilities of using
GA in concrete as an additive and a superplasticizer,
in ceramic glazes as an additive, in the fabrication of
micro-concrete tiles and panels and in mud plasters as
a binder, there is a lack of information regarding its
use in stabilized earth blocks in combination to other
binders such cement, lime, etc. Therefore, it has been
recommended to conduct further research on the use
of GA in the stabilisation of earthen blocks. Finding a
way to improve the performance of blocks stabilised
with 2% of cement would be of great benefit from an
environmental and economic point of view. It is in this
regard that this study was conducted by fixing 2% of
cement for block stabilisation and varying the GA
content from 0 to 10% in order to evaluate the
performance of the different types of blocks obtained.

3.Methods

3.1Materials

The study was conducted at the Civil Engineering
Laboratory of the Jomo Kenyatta University of
Agriculture and Technology (KUAT), Kenya
(545" S and 37°0'44" E for latitude and longitude,
respectively). The materials used in this research were
GA, laterite soil, river sand, cement and water.

The GA was obtained locally in Kenya. It was supplied
fromsiolo, a county in central Kenya. The laterite soil
was acquired locally in Juja, within JKUAT. The sand
was supplied fromMeru, a town in eastern Kenya. The
cement was pozzolanic cement type CEM IV/32.5R
which complies with the Kenyan standards in force
(KS EAS 18-1:2001). The source of water used for
mixing different materials (cement, soil, sand, GA),
curing and various tests were the potable water
without impurities supplied fromthe university system
(JKUAT). It complied with the Kenyan water
regulations (KS EAS 12, 2014).
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3.2Methods

3.2.1Preparation of the solution of GA

After measuring the quantities of GA required foreach
percentage for the different types of blocks with a
balance, these quantities of GA in powder form were
dissolved with a quantity of water previously
determined during the compaction test to obtain the
Optimum Moisture Content (OMC) for Maximum Dry
Density (MDD) (Figure 1). These dissolved gum
solutions were left for 24 hours to ensure complete
dissolution of the GA in the water. To avoid confusion
between the different percentages of GA, each bucket
containing a given percentage of GA was marked with
that percentage using a marker as shown in Figure 1.
The resulting solution was sticky and this was then
mixed with soil for block production.

Figure 1 Preparation of the solution of GA

3.2.2Blocks production

As shown in Figure 2, the production of the blocks is
summarised in five main steps. The first step was the
preparation of the soil, i.e., the soil was sieved on a 5
mm sieve as recommended [38] and then put into bags
and transported to the laboratory. The second step
consisted of mixing the laterite soil with different
proportions of binders, sand and water (Table 1). The
amount of water used was the OMC determined during
the compaction test on different percentages of GA.
Then, the third step was the production of the blocks
using the manual press machine. In this step, the
mould of the press machine was lubricated by drain
oil. Then, the homogeneous mixture of soil with the
obtained binder was loaded into the mould of the
manual press machine and the mould cover put back
in place. Finally, the block was pressed and ejected. In
step four, after production, the blocks were stored
under cover and covered with polythene for 24 hours.
After 24 hours, they were watered and covered once
more with polythene for 6 days before the polythene
was removed. After this curing period, the blocks were
ready for testing.
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Table 1 Mix proportion of compressed stabilised laterite blocks

Soil type Production of blocks by fixing 2%C and varying GA from 0 to 10%
2';?2; T CA Sand Water Code
0% Fixed oMC 2%+0%GA
Laterite 2% F!xed oMC 2%C+2%GA
20 4% F!xed OoMC 29%C+2%GA
6% Fixed oMC 29%C+6%GA
8% Fixed OMC 2%C+8%GA
10% Fixed OMC 2%C+10%GA

Soil
preparation

Batching and

Amount of Dosage of Amount of
Sand Binder Water
(Cement/GA)

Mixing

Production of

Figure 2 Block production process

3.2.3Water absorption test of blocks

Water-absorption test was used to determine the
moisture content of a material as a percentage of its
dry weight. The test was done in accordance with the
specifications in the code [39]. The blocks were
weighed, dried in an oven at 105 °C £ 5 °C, and then
reweighed under standard conditions. Thereafter, the
blocks were immersed in cold water for 24 hours.

The procedure of water-absorption test was as follows.
The dry weight of the specimen was measured. Then,
the specimen was immerged in water for 24 hours. The
new weight of the specimen was measured. The
percentage of water absorption was calculated based
on Equation (1), where, W, is the mass of the block
after absorption, W, is the mass of the block before
absorption, W,psorpion 1S the percentage water
absorption on dry basis (%). Figure 3 shows the
condition of the blocks after 24 hours of total

immersion in water (Equation 1).

(AR
Wabsorption = Tbb X100 (€
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Figure 3 Conducting the water absorption test

3.2.4Calculation of the dry density of block

The dry density of the blocks was determined at 7, 14
and 28 days. The test was conducted in accordance
with the Nigerian Industrial Standard [40]. The sample
was weighed, dried in an oven, and then reweighed
under standard conditions. The dry density of blocks
was calculated based on Equation 2, where, Wy is the
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weight of the dried block (kg), V is the volume of the
block (m®), and y, is the dry density (kg/md).

w,
Ya = 7d 2

3.2.5Compressive strength test

The compressive strengths of the blocks at 7, 14 and
28 days were determined in compliance with the
specifications in the standard [41]. The blocks were
weighed and their dimensions measured. The
necessary information such as the width and length of
the blocks, the rate at which the load was applied to
the block was entered into the Universal Testing
Machine (UTM). The blocks were then placed
between the trays of the Universal Testing Machine
(UTM) so that the centre of the block coincided with
the loading axis of the machine. After this, the load
was applied at a rate of 0.05 N/mm?/s until the block
failed, after which the maximum load and the
maximum compressive strength of the blocks were
recorded. The formula for calculating the compressive
strength (Cs in MPa) is given by Equation 3, where P
is the maximum compressive load of the blocks (N)
and A (mm?) is the area of the blocks. Figure 4 shows
the blocks prepared for the test (a), the arrangement of
the block between the two trays of the UMT (b), the
failure ofthe blockunder compression (c) and the state
of the block after failure (d).

P

Cs=7 (3)

Figure 4 Testing in compression of blocks
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4.Results and discussion

4.1Effect of GA on the physical properties of
compressed laterite blocks stabilised with 2% of
cement and various percentages of GA

4.1.1Water absorption of compressed stabilized laterite
blocks

The results of the water absorption test blocks

stabilized with 2% of cement and various percentages

of GA are presented in Table 2.

The water absorption test is one of the mostimportant
criteria in evaluating the performance of blocks. The
strength and durability of the blocks depend on the
absorption rate of the blocks [42]. Water absorption is
a factor used to assess the durability of earthen blocks
in a wet environment and is an indicator of the
resistance of blocks to immersion [43].

According to [44], water absorption is a very
indispensable property in masonry. It can affect the
quality of the blocks (after their production) and later
also affect the bond strength between the blocks and
the mortar in a masonry structure. For this reason, the
materials constituting a block should have the lowest
possible water absorption capacity.

As shown in the table, the blocks with 2%C+0%GA,
206 C+2%GA, 2%C+4%GA and 2%C+6%GA did not
resist total immersion in water for 24 hours for the
different ages (7, 14 and 28 days). Only the blocks
with 2%C+8%GA and 2%C+10%GA did not crumble
after immersion in water for 24 hours. In addition, all
water absorption values obtained are below the
maximum limit value (15%) set by the Kenyan
standard [39]. The highest water absorption value is
6.4% (for 2%C+10%GA at 14 days). This is
approximately 2.3 times lower than the maximum
limit value set by the Kenyan standard [39]. In
contrast, for the water absorption results previously
obtained for blocks stabilized only with cement, the
highest water absorption value is 16.8%. This is 2.6
times higher than the highest water absorption value
for blocks with 2%C and GA (64% for
2%C+10%GA).

This reduction in the percentage of water absorption
obtained for blocks with GA is explained by the
emulsifying property of GA which allows it to fill the
voids in the cement microstructure, increase the
density of the material and create bonds between
different particles thus reducing the voids between the
different particles [7, 20, 34, 45].
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In addition, [32] confirmed that GA is a stabilizer and
waterproofing agent used in mud coatings. For this
reason, GA is traditionally used in mud plasters as a
binder to prevent houses from the effects of heavy
rains [46]. Indeed, the stabilization of biopolymer-
based soils is done by the formation of "hydrogel"
which strengthens the bonds of the particles and
ensures the waterproofing of the material thus
obtained [7. 20] [47-49]. That is, the emulsifying
property of GA leads it to fill voids and create bonds
between different particles [20, 34]. As the durability
of blocks is related to their water absorption rate [6,
24], it can be predicted fromthese findings that blocks

with  good  water absorption  performance
(2%C+8%GA and 2%C+10%GA) could be used for
construction. This means GA has a positive impact on
the durability performance of earthen blocks against
water deterioration. Previous research using guar and
xanthan gums as stabilisers in earthen blocks has also
found that these gums have a positive impact on the
performance of blocks against water [21].
Furthermore, based on previous research, it can also
be predicted that unlike cement, GA would not
compromise the hygroscopic properties of earthen
blocks [21].

Table 2 Water absorption of compressed stabilized laterite blocks

Age Percentage of Water absorption .
(days) binders (%) Observation
2%C+0%GA Not measurable Blocks crumbled before 24h NA
2%C+2%GA Not measurable Blocks crumbled before 24h NA
2%C+4%GA Not measurable Blocks crumbled before 24h NA
2%C+6%GA 45 The shape of the blocks becomes irregular
7
2%C+8%GA 45 Good condition
2%C+10%GA 4.9 Good condition
2%C+0%GA Not measurable Blocks crumbled before 24h
2%C+2%GA Not measurable Blocks crumbled before 24h
2%C+4%GA Blocks crumbled before 24h
Not measurable
0, 0,
14 2%C+6%GA Not measurable Blocks crumbled before 24h
2%C+8%GA 4.8 Good condition
2%C+10%GA 6.4 Good condition
2%C+0%GA Not measurable Blocks crumbled before 24h NA
2%C+2%GA Not measurable Blocks crumbled before 24h NA
2%C+4%GA Not measurable Blocks crumbled before 24h NA
2%C+6%GA Not measurable Blocks crumbled before 24h NA
28 I
2%C+8%GA 3.8 Good condition
2%C+10%GA 6.1 Good condition
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4.1.2Dry density of compressedstabilized laterite blocks
with 2% of cement and various percentages of GA
The results of the dry density of blocks stabilized with
2% of cement and various percentages of GA are
shown in Figure 5. The dry density of the blocks is
closely related to the compressive strength of the
blocks and inversely to the water absorption [42, 43].

The dry density results of the blocks stabilized with
2% cement and various percentages of GA show that
these blocks have a dry density that varies from1684.4
kg/m?3 to 1978.2 kg/m3. All the dry density values are
within the range of the recommended dry density, i.e.
1500 kg/m? to 2000 kg/m3 [12]. It is important to note
that the dry densities of the blocks with 2%C+8%GA
are always the highest for the different ages. This
means that this composition (2%C+8%GA) represents
the optimum for obtaining blocks with the highest dry
density. Controlling the dry density of blocks is very
important, as the compressive strength is related to the
density of the blocks [12]. It is probably because of
this high density that these types of blocks showed the

u7 days u 14 days

lowest percentage of water absorption at 28 days
(3.8%) and the highest compressive strength at 28 days
(4.23 MPa). This is because the reaction between
cement and GA forms calcium silicate hydrate (C-S-
H) that is denser and in greater quantity than the C-S-
H obtained from cement alone, which further
improves the material properties and leads to better
performance[34, 45]. Dry density results of laterite
soil stabilised with GA without cement showed that
dry density decreases with increasing GA content [22,
50]. This result was also observed in the case of soil
stabilisation with other types of gums [20, 49]. In
comparison to these results, it is clear that when the
cement content is kept constantand the GA content is
increased, the dry density of the blocks also increases.
This is due to the fact that the combination of cement
with GA produces huge amounts of CSH, which is the
cause of the increase in density of the materials [34,
45]. From these findings, it can be concluded that
when mixed with cement GA has a positive impact on
the dry density of blocks.

28 days

2000

Dry density (kg/m3)

1950

1900 —
1850 —
1800 —
1750 -
1700 —
1650 |
1600 |
1550 -
1500

& < & < & <

0\0 e\b 0\0 0\0 o\e g\o
N 3 = S S S
o X e X 3 QC)X J QQX QC/X o
v v v Percentébe of binder !

Figure 5 Dry density of compressed stabilized laterite blocks with 2% of cement and various percentages of GA

4 2Effect of GA on the compressive strength of
compressed laterite blocks stabilised with 2% of
cement and various percentages of GA

The results of the compressive strength of blocks

stabilised with 2% cement and varying the GA content

from 0 to 10%, with a step of 2, are presented in Figure

6.

As shown in Figure 6, it can be seen that all blocks

stabilized with 2% cement and different percentages

of GA (from 0 to 10%) show a cumulative gain in
compressive strength with age. By adding 2% and

10% GA to the blocks with 2% cement, the 28-day

compressive strength of the control blocks drops by

39.31% and 25.75%, respectively. This gives
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compressive strengths below the minimum value of
2.5 MPa recommended by the Kenyan standard [39]
(2.010 MPa for 2% GA and 2.459 MPa for 10% GA).
On the other hand, based on the standard [51] which
recommends a minimum compressive strength of
2.068 MPa for blocks, the compressive strength of
blocks with 2% cement and 10% GA is satisfactory.
Moreover, it is observed that by adding 4, 6 and 8%
GA to the blocks with 2% cement, the compressive
strength at 28 days increases by 17.09%, 23.22% and
27.81%, respectively compared to the control blocks
with 2% cement. The compressive strength of the
blocks with 2% cement and 4, 6 and 8% GA at 28 days
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are therefore higher than the minimum compressive
strength value set by the Kenyan standard [39].

The fact that the compressive strength of the blocks
decreases for 2% and 10% GA can be explained by the
fact that the combination ofthese percentages with 2%
cement is not adequate to obtain a good cohesion
between the different materials and allow the blocks to
have a high compressive strength [47]. Thus, the
amount of 2% added GA is found to be insufficient to
allow a good reaction between the different mixed
materials. On the other hand, the amount of 10% GA
added turns out to be too large to have an adequate
reaction and good adhesion of the materials. This is
confirmed by previous research which shows that
there is always an optimal amount of gums that gives
good performance in soil stabilisation and the higher
contents of gum make the soil reinforcement effect
decreased[7, 20, 21], [47-49]. For this reason, it is
clear fromthe results obtained that the range of 4% to
8% GA is adequate to obtain good performance of the
blocks. Moreover, the fact that GA increases the
compressive strength of the blocks is explained by the
fact that GA is a good natural stabilizer and has the
property of increasing the cohesion of soil particles
[52]. Thus, by combining it with cement, it not only
strengthens the soil structure, butalso ensures perfect
adhesion between the soil and the cement, as it is a
natural glue. This increases the performance of the
blocks. Another explanation that supports this
hypothesis from a scientific point of view is the
hydrogel phenomenon. Indeed, the stabilization of
biopolymer-based soils are done by the formation of
"hydrogel" which strengthens the bonds of the
particles and ensures the waterproofing of the material
thus obtained [21], [47-49]. In other words, by

combining GA with cement, hydrogel is formed that
became finer than the soil particles and penetrates the
pores to firmly bind the particles together [7]. In
addition, the study of GA as an admixture in concrete
has reported that the reaction between cement and GA
forms Calcium Silicate Hydrate (C-S-H) denser and in
higher amounts than that of cement and improves the
properties of the concrete and leads to better
performance. However, in the case of soil stabilization
with lime, it has been reported that it is the formation
of C-S-H that is responsible for soil stabilization [53,
54]. This means that the reaction between the cement
and the GA that increases this C-S-H is further
responsible for improving the performance of
stabilized soil blocks, as it is known to have a strong
binding capacity and is responsible for the strength of
the blocks [12, 54, 55]. These results are in agreement
with the research of [19] who found that the
biopolymer, specifically Xanthan gum, improves the
compressive strength of blocks. This ability of GA to
contribute to the production of C-S-H in quantity in
the presence of cement comes from the fact that GA
contains the following three minerals: sepiolite (a
hydrated magnesium silicate), palygorskite (an
aluminium-magnesium silicate) and mordenite (a
zeolite mineral) [26]. These three minerals are known
for their binding properties, excellent chemical
stability and thermal resistance, and resistance to acid
attack, respectively [32, 36, 37]. These three minerals
all contain silicate which, upon reaction of cement
with water, therefore increasing the amount of C-S-H.
Fromthese findings, it can be concluded that GA has
a positive impact on the performance of compressed
stabilised laterite blocks in terms of compressive
strength.

4'0 Min. Strength as per Kenyan Standard; KS 02-1070:1993

é?%xlﬁlﬁl—.ldiqi

Compressive strength (M Pa)
-
(3]

m7days ®14 days

2%C+0%GA  2%C+2%GA  2%C+4%GA
Percentage of cement

2%C+6%GA  2%C+8%GA 2%C+10%GA

28 days

Figure 6 Compressive strength of compressed stabilised laterite blocks with 2% of cement and various percentages

of GA
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4. 3Limitations of experimental study

This work did not carry out the effect of aging on the
performance of the blocks stabilised with cement and
GA.. Therefore, it is recommended that studies on the
laterite blocks stabilised with 2% of cement and
various contents of GA should be carried out up to 90
days aftercuring to checkthe trend in the results ofthe
various tests. This study considered analysis only up
to 28 days. In addition, research should be carried out
on GA-stabilised laterite blocks to determine their
thermal conductivity. The scope of this study did not
include thermal conductivity of the laterite blocks
stabilised with GA. A complete list of abbreviations is
shown in Appendix I.

5.Conclusion

From the above-mentioned experimental work, it has
been found that blocks stabilized with (2%C+8%GA)
and (2%C+10%) did not crumble into water after 24
hours of immersion and blocks with (2%C+8%GA)
gave the best results of water absorption rate. As for
the dry density of blocks, the dry density values of all
blocks stabilised with GA fell within the
recommended range and at 28 days, blocks with
(2%C+8%GA) gave the highest value of dry density.
By stabilizing the laterite blocks with (2%C+8%GA),
the compressive strength of control blocks stabilized
with 2% of cement was increased from 3.312 MPa to
4233 MPa (27.80%). The combination of
(2%C+8%GA) was observed as the optimum for
getting best performance of blocks stabilized with GA.
Therefore, it can be concluded that blocks with
(29%C+8%GA) could be considered for possible use in
construction. This work can be extended to the
determine the creep behaviour of blocks stabilised
with cement and GA.
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Appendix 1

S.No. Abbreviation Description

1 C Cement

2 CEM IV Pozzolanic Cement

3 CO; Carbon Dioxide

4 CSEB Compressed Stabilised Earth
Block

5 C-SH Calcium Silicate Hydrate

6 GA Gum Arabic

7 JKUAT Jomo Kenyatta University of
Agriculture and Technology

8 Kg Kilogram

9 MDD Maximum Dry Density

10 OoMC Optimum Moisture Content

11 SA Setting Accelerator

12 UTM Universal Testing Machine

13 WR Water Reducer
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