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Abstract

Rice husk (RH), as stabilizing element, can be both, cost effective and environmentally 
beneficial, because of its local abundance and for its ability to strengthen the soil in its original 
form. This paper investigates the effectiveness of using RH and cement as a stabilizing agent in 
the soft clayey soil. In this research, the clayey soil has been mixed with varying percentages of 
RH (5%, 10%, 15% and 20%) and at the same time, these samples have been further mixed with 
a fixed 2% cement content and all of them have been tested to analyze their influence on soil 
properties (specific gravity, Atterberg limits, linear shrinkage and shear strength). By dissecting 
the results, liquid limit and plastic limit values have increased and the plasticity index value has 
decreased, which, as a result, classified the soil as silt rather than clay. Moreover, the decrease 
of linear shrinkage value signified shrink resistance behavior of the altered soil. The direct 
shear testing has further established, the soil's high shear resistance characteristic by visualizing 
the increase of cohesion and angle of internal friction value. It can also be revealed that, the 
altercation of the clayey soil with 15% RH and 15% RH+2% cement might be feasible, cost 
effective and environmentally friendly in stabilizing the soil, as these two mixtures indicated the 
most promising improvements of the soil's geotechnical properties.
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Introduction
Soil stabilization is an engineering process of improving soil's core characteristics 

through various modification activity. This procedure is crucial for any project that 
demands the soil to be of certain standard in order to meet the end result of the 
engineers (DAS 2006). The modification procedure involves the addition of various 
modifier(s) with the soil in order to improve the index classification. Traditionally, 
two main stabilizing materials, namely cement and lime, were the first choice of 
many researchers and project managers for modifying and/or stabilizing the soil for 
their intended application. However, these materials became expensive with the 
cost of energy on the rise since 1970s and this often-made various development 
undertakings a money pit for the investors (NEVILLE 2012). The over-utilized building 
material, such as cement, while has advantageous effect in acting as a binding agent,  
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at the same time it is environmentally unsound. For reference, during Portland 
cement manufacturing process, a substantial amount of CO2 is being produced for 
every ton of cement production (SEAR 2005).

The rapid increase in demand for new land has presented the society with 
unique challenges in fulfilling their infrastructural needs and various researches are 
being carried out for discovering new and sustainable ways of stabilizing the soil 
(OSINUBI et al. 2012). As a result, many underdeveloped countries are not been 
able to construct their required infrastructures, specifically roads, railways, channel, 
irrigation system, pavement and bridges, in their rural sections of the lands, where 
the majority of their country's population and economy lies (ALHASSAN & MUSTAPHA 

2007). Some of these rural areas contain soil with less stability and resilience, for 
example, expansive soil, lateritic soil, organic soil, clayey soil, etc. Among those 
expansive soils, soft clay is characterized by a high water content, low strength, 
and significant deformation, making it unsuitable for use in building engineering. 
Due to these properties, soft clay presents challenges for construction, it is generally 
not suitable for use in construction engineering and often requiring specialized 
foundation techniques to ensure stability. At present, these low strength soft soils 
are being stabilized using the traditional additives (cement, lime, etc.) for various 
infrastructure projects. However, scientists are also focusing toward alternative 
materials that are widely available, namely waste elements, as potential modifiers 
for soil stabilization mean. The researchers have pointed out that most industrial by-
products and/or agricultural wastes materials, such as rice husk ash, banana leaves 
ash, fly ash, saw dust ash, bean husks, sugarcane strew, cassava peel, bagasse ash, 
ground-nut-husk ash, wood and bamboo leaf ash, etc. are quite useful as stabilizing 
components, improving the geotechnical properties of the expansive soil (AMU & 
ADETUBERU 2010; BELLO et al. 2015; NNOCHIRI & ADERINLEWO 2016; NNOCHIRI & 
OGUNDIPE 2016; OLOWOFEYEKU et al. 2021; AGAIBY et al. 2022; SANI et al. 2023). 
All the above researches focused on additives for its pozzolanic behavior, low 
cost, adaptability and environmental sustainability (AGARWAL 1989; KUMAR 1993; 
NNOCHIRI & OGUNDIPE 2016; OLOWOFOYEKU et al. 2021; AGAIBY et al. 2022). 
However, this ash usage has its own drawback related to toxic chemical emission 
through smoke produced by burning of the original materials. Therefore, this 
research paper aims to avoid the emission related issue by incorporating an original 
raw material, namely, rice husk to stabilize soft clayey soil.

Rice Husk (RH) is considerably cost effective, readily available and 
environmentally sustainable. Rice husk is produced at the time of milling process 
of rice. Bangladesh has the 3rd highest rice production in the entire world, which 
is around 39.3 million ton of rice produced last year. This huge rice production 
leads to a staggering 9.83 million ton of rice husk after milling process which is, 
globally, approximately 120 million ton. However, it is estimated that, on average, 
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there could be 15% yield of rice husk during milling process with 82% silica 
content (KAMON & BERGADO 1991; SEAR 2005; SANI et al. 2023).  Rice husk sample, 
which had been selected for this research, embodied around 66.14% SiO2, 4.58% 
Al2O3 and 2.34% Fe2O3. Having a high silica characteristic makes the rice husk 
a very immune to organic disposal means. Silica is naturally found in rice husk in 
an amorphous form, rendering it a valuable pozzolanic material and at the same 
time, this silica reacts with the Ca(OH)2 of the cement and produces a strong bond. 
Furthermore, similar bonding characteristic with the soil can be noticed because 
of rice husk's high specific surface (AGRAWAR 1989; KUMAR 1993; KIRAN & KIRAN, 
2013; SARKAR et al. 2012; DORMOHAMADI & RAHIMNIA 2020). Moreover, rice husk is 
very lightly weighted and has enhanced insulation capability, local availability and 
less environmental impact. This will allow us to conserve the usage of our natural 
resources, as well as, reduce the formation of waste heaps through recycling. Thus, 
it can be used as an alternative aggregate. With these findings in mind, this research 
investigates the impact of rice husk and cement on the engineering properties of soft 
clayey soil.

Materials and Methods
Materials

Clayey soil, rice husk (RH), ordinary portland cement (OPC) and water are the 
main materials employed in this study. The clayey soil that was used in this research 
was nearly dark gray to light brown in color and was collected from Palli Bidyut, 
Savar area in Dhaka, Bangladesh, excavated from a depth of 1.2–2.0 m following 
the method of disturbed sampling. The basic engineering properties and grain size 
distribution curve of this specific soil are shown in Table 1 and Fig. 1 respectively. 
RH is collected from the Savar Rice Mill which is produced as agricultural waste. It 
is the hard protective coverings of rice grains which are separated from the grains 
during milling process. The ordinary portland cement is sourced from a local cement 
vendor of Savar, Dhaka. Lastly, required amount of water has been used to prepare 
the samples for various testing activities. 

Table 1. The basic engineering properties of the studied clayey soil.

Moisture content 22.10%

Specific gravity 2.62

Liquid limit 47.52%

Plastic Limit 21.21%

Plasticity Index 26.31%

Linear Shrinkage 13.93%

Grain size analysis

Sand 18.21%

Silt 41.22%

Clay 40.57%
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Fig. 1. Grain size distribution curve of the studied clayey soil.

Sample Preparation 

The soil samples were divided into nine portions, each portion of the soil sample 
was mixed thoroughly with Rice Husk (Fig. 2) at different percentages, respectively, 
0, 5, 10, 15 and 20%. These mixtures were later on again mixed with 2% of cement 
content comparable to the dry weight of the soil. The sample mixing percentages 
are given in Table 2. The soil with RH and Cement induced RH samples was then 
thoroughly mixed and keep in an air tight bag for 20-25 days to ensure a homogenous 
blend and decomposed.

Fig. 2. Collected rice husk sample.
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Table 2. Combination scheme of soil for rice husk (RH) and RH-Cement.

Sample Percentage
Weightage of different materials

Clayey soil (gm) Rice Husk (gm) Cement (gm)

Soil Pure soil 1000 -

RH mixed samples

5%RH 950 50

10%RH 900 100

15%RH 850 150

20%RH 800 200

Cement induced 
RH samples

5%RH+ 2%C 930 50 20

10%RH+ 2%C 880 100 20

15%RH+ 2%C 830 150 20

20%RH+ 2%C 780 200 20

Methods

The geotechnical properties of the untreated soil and treated soil determined 
in accordance to ASTM (1974) and BS 1377 (1975). The basic properties (specific 
gravity, Atterberg limit and linear shrinkage) of both type of soils (untreated and treated 
soil) were conducted at the Engineering Lab, Department of Geological Sciences, 
Jahangirnagar University. The direct shear test was conducted at the Housing and 
Building Research Institute (HBRI), Mirpur, Dhaka 1216.

Results and Discussions
Basic Properties

A summary of the basic geotechnical properties such as specific gravity, 
Atterberg limits and linear shrinkage of all the tested samples is given in Table 3. 
The obtained specific gravity of the untreated soil is 2.62. However, after mixing the 
soil with different percentage of rice husk, the specific gravity gradually decreased 
and demonstrated a range of 2.54 to 2.35, from 5% RH mixed sample to 20% RH 
rich soils respectively. Due to the addition of 2% cement in each corresponding RH 
mixed soil, the specific gravity slightly increased than that of RH mixed soils but the 
ultimate trend is declining (Fig. 3).

Overall, it can be said that the specific gravity confirmed a greater drop in value, 
when only the RH mixed with samples and the results is consistent with that of SARKAR 
et al. (2012), OLOWOFOYEKU et al. (2021) and SANI et al. (2023).

In Atterberg limits test, it is found that the liquid limit of the soil steadily increased 
with the increase of RH content and cement induced RH samples (Fig. 4). The liquid 
limit value ranged from 49.83 to 56.14% for RH mixed samples, indicating an 
ultimate growth of 18.14% compared to untreated soil. Whereas, it is ranged between 
48.42 to 53.51%, signifying a terminal growth of 12.61% for the cement induced RH 
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samples. The plastic limit values are also increased of RH mixed and cement induced 
RH samples ranged between 24.29 to 31.72% and 27.63 to 34.13%, respectively 
(Fig. 5).  It is also found that the plastic limit of the stabilized soil increased by 49.55% 
in 20% RH induced soil and 60.91% in cement induced 20% RH soil than that of the 
untreated soil.

Table 3. Basic geotechnical properties for RH mixed and cement induced RH samples.

Sample Percentage
Specific 

gravity, Gs

Atterberg limit (%)
Linear 

ShrinkageLiquid 
Limit

Plastic 
Limit

Plasticity 
Index

Soil Pure soil 2.62 47.52 21.21 26.31 13.93

RH mixed 
samples

5%RH 2.54 49.83 24.29 25.54 12.42

10%RH 2.43 52.12 27.28 24.84 11.54

15%RH 2.39 54.23 29.78 24.45 11.14

20%RH 2.35 56.14 31.72 24.42 11.64

Cement 
induced RH 

samples

5%RH+ 2%C 2.56 48.42 27.63 20.79 11.73

10%RH+ 2%C 2.46 50.15 29.42 20.73 10.83

15%RH+ 2%C 2.41 51.92 31.39 20.53 10.46

20%RH+ 2%C 2.38 53.51 34.13 19.38 10.34

Fig. 3. Variation of specific gravity of the soils with RH mixed and cement induced RH samples.

The gradual increase of liquid limit and plastic limit ultimately made the 
plasticity index value to decrease throughout the sample range i.e. demonstrated a 
negative growth (Fig. 6). In RH enriched soil, the plasticity index value varied from 
25.54 to 24.42% and it is 20.79 to 19.38% for cement induced RH samples. It is 
also observed that the terminal decreased is 7.18% and 26.34% for RH mixed and 
cement induced RH samples respectively.  The obtained results of Atterberg limits is 
consistent with that of SARKAR et al. (2012) and BUTT et al. (2016) for silty clayey soil 
and OLOWOFOYEKU et al. (2021) and  SANI et al. (2023) for laterite soil.
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Fig. 4. Variation of Liquid limit of the soils with RH mixed and cement induced RH samples.

Fig. 5. Variation of Plastic limit of the soils with RH mixed and cement induced RH samples. 

Fig. 6. Variation of Plasticity index of the soils with RH mixed and cement induced RH samples.

The increasing behaviors of liquid and plastic limits might be due to the 
pozzolanic characteristics of the RH (NIMLYAT & TOK 2013; AGAIBY et al. 2022). 
The hydration process and pozzolanic reaction of additives and soil, created silica 
content while getting induced with internal and external moisture, which in return 
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increased the liquid limit values. This behavior clarified that the RH induced samples 
demanded additional amount of water to be transformed into a fluidic state. The 
reduction of plasticity index, makes the soil behave more like a silty soil rather than 
clay and signifying a more stabilized soil (BASHA et al. 2005; OLOWOFOYEKU et al. 
2021; AGAIBY et al. 2022; KADHIM et al. 2022).

The linear shrinkage values ranged from 12.42 to 11.14% and 11.73 to 10.34% 
for RH mixed and cement induced RH samples respectively and the values decreased 
with RH content (Fig. 7). However, the value decreased up to 15% RH content then it 
started to see a growth. In 15% RH mixed samples, linear shrinkage is about 11.14%, 
which is around 20% reduction over the untreated soil's value of 13.93%. The reason 
behind the decreasing trend of linear shrinkage might be, with the addition of RH and 
cement, the plasticity index decreases, making the soil less susceptible to volume 
changes with variations in moisture, which reduces shrinkage.

Fig. 7. Variation of linear shrinkage of the soils with RH mixed and cement induced RH samples. 

Based on the plasticity chart (after BS 5930, 1981), it is found that, both type of 
samples is transformed into high plasticity soil as the additives are gradually increased 
(Fig. 8). The strongest shift toward silt (MH) is found for 15% or more RH mixed 
samples whereas all the cement induced RH behaved as silt. This curve represented 
that the soil is initially medium plastic clay, and when supplemented with RH and 
RH-Cement additives, the samples slowly modified from clay (CI/CH) to silt (MH).

Shear Strength Properties
The shear strength characteristics of nine samples from two different mixture 

(RH mixed and cement induced RH sample) are measured using the Standard ASTM 
(1974) methods. The samples under the same normal pressure have been sheared at 
least three times. A set of normal loads of 10, 20 and 30 kg were applied one after 
the other in successive tests. The load applied and the strain induced is recorded at 
frequent intervals to determine a stress–strain curve for each confining stress. The 
horizontal displacement and shear stress curves show a maximum stress level in each 
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Fig. 8. Plasticity chart showing the clayey the soils, RH mixed and cement induced RH samples (modified 
after BS 5930, 1981). 

case and after reaching the maximum stress level, there is a slight reduction or tends 
to reach a steady or equilibrium state in shear stress with increasing horizontal 
displacement (Fig. 9). It is revealed that with increasing RH content, the horizontal 
displacement was found to be decreasing under all loads and requiring more shear 
stress to make such displacement. Similar observation also noticed for the cement 
induced RH samples. The relationship between normal stress and shear stress is

Fig. 9. Relationship between horizontal displacement (mm) vs shear stress (kPa) of pure soil, RH mixed 
and cement induced RH samples. 
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shown in Fig. 10. The shear stress increases linearly with increasing normal stress in 
all the samples. The result of the shear strength parameters (cohesion and angle of 
internal friction) are given in Table 4 and found that both parameters are increased 
with the additional inclusion of RH and RH-Cement content (Fig. 11). The cohesion 
value ranged from 33.03 to 47.88 kPa for RH mixed samples and 35.97 to 48.92 kPa 
for cement induced RH samples.

Fig. 10. Relationship between normal stress (kPa) vs shear stress (kPa) of pure soil, RH mixed and cement 
induced RH samples. 

A peak growth of cohesion is almost 87% found for RH mixed samples compared 
to untreated soil whereas it is around 91% for cement induced RH samples. The 
angle of internal friction is ranged from 15.72° to 18.82° and 22.17° to 26.76° for 
RH mixed soil and cement induced RH mixed soils respectively. It is found that 
the angle of internal friction value, for both the sample group (RH and RH-cement 
mixed), peaked at 15% rice husk induced mixture, which afterward, started to go 
down slightly. Capillary suction and strong interparticle contact might contribute to 
the rise in internal friction angle up to 15% RH. Following this point, lubrication and 
fabric modifications reduce interparticle contact, causing the internal friction angle to 
slightly decrease. However, cohesion is still growing due to increased plastic bonding 
(AGAIBY et al. 2022). For RH mixed soil samples, the maximum value of internal 

68



NOUSAT ARA MAGHLA, HOSSAIN MD. SAYEM, MAHMUDA KHATUN & MD. ASMAUL ISLAM

friction angle was recorded in the 15% RH mixed sample (18.82°). This indicated a 
growth of around 48% over the natural soil. At the same time, cement induced 15% 
RH mixed sample, the angle of internal friction value increased astonishingly 111% 
over the pure soils which is 26.76°.

From the findings of the soil's shear test result, it can be inferred that the increase 
of the values throughout the test denotes increase of binding effects as the additives 
are being introduced (AGAIBY et al. 2022). Moreover, high stress capability and angle 
of internal friction demonstrate the soil's increased compressibility, i.e. stabilization. 
Furthermore, the increase in cohesion and the angle of shearing resistance might be 
due to the pozzolanic reaction and the production of fresh calcium silicate hydrate 
(CSH) and calcium aluminate hydrate (CAH), through the process of hydration 
(STRIPRABU et al. 2018; KERAMANTIKERMAN et al. 2018). However, it can also be 
inferred that too much additives, to be specific, more than 15% of rice husk could 
prove to have a diminishing effect on the stabilization endeavor.

Table 4. Shear strength parameters for pure soil, RH mixed and cement induced RH samples.

   Sample Percentages Cohesion (kPa)
Angle of Internal 

Friction (°)

Soil Pure Soil 25.63 12.67

RH mixed samples

5%RH 33.03 15.72

10%RH 40.62 17.12

15%RH 44.62 18.82

20%RH 47.88 17.81

Cement induced RH 

samples

5%RH+2%C 35.97 22.17

10%RH+2%C 43.32 24.38

15%RH+2%C 47.38 26.76

20%RH+2%C 48.92 25.58

Fig. 11. Variation of Shear strength parameters of soil with RH mixed and cement induced RH samples.
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From the obtained results, it may be concluded that employing rice husk (RH) in 
soft clayey soil has positive effects on soil stabilization and geotechnical properties. 
The enhancements in shear strength parameters and reduction in plasticity index 
and shrinkage make these additives highly effective for improving soil performance. 
However, a detailed study on climatic influences, consolidation test to analyze 
compressibility and settlement behaviors, SEM test for textural analysis and triaxial 
test for long term stability is needed for final decision.

Conclusion

To sum it up, this research has found that using rice husk (RH) in the clayey 
soil has demonstrated a positive effect in stabilizing and improving the geotechnical 
properties of the soil, with further environmental and cost efficiency. From the test 
results, it is found that the specific gravity was decreased with the increase of RH 
content. The liquid-plastic limit value increased in both RH and cement-induced 
RH mixed soils. A signified decrease of the plasticity index value is observed, which 
is an indicator of the positive effect of soil stabilization and the altered soil had 
changed its behavior to that of silty soil. The linear shrinkage value is decreased with 
increasing RH content which indicates that the soil becomes less prone to shrink in 
volume when it dries. The cohesion and angle of internal friction both showed an 
increasing trend throughout sample group. This behavior signifies better stability and 
shear resistance, an indicator of the improvement of the geotechnical properties. It 
can also be assumed that, 15% RH and cement induced 15% RH content might 
be considered as optimum additive quantities, which has demonstrated a balanced 
soil stabilization effect and provided a soil mixture with enhanced geotechnical 
properties. Furthermore, for a cost effective and environmentally friendly practice, 
separate research and governmental institutes should be setup, so that, this kind of 
research could be implemented for real world testing through proper research and 
development projects.

Acknowledgement

The authors would like to express gratefulness to the authority of Housing and Building Research 
Institute (HBRI) for their kind permission to use their laboratory for Direct Shear Test.

References

AGAIBY, S.S., HASSAN, A.W., DAKHLI, A.H. & ELHAKIM, A., 2022, Sawdust Effect on Compressibility and 
Shear Strength Characteristics of Highly Organic Clay; Engineering Research Journal (Part 4, Civil 
Engineering), 45(03), 379–387.

AGRAWAL, B.M., 1989, Utilization of Rice Husk Ash; Glass and Ceramics Bulletin, 36, 1–2.

ALHASSAN, M. & MUSTAPHA, A.M., 2007, Effect of Rice Husk Ash on Cement Stabilized Laterite; Leonardo 
Electronic Journal of Practices and Tecnologies, 6(11), 47–58.

AMU, O.O. & ADETUBERU, A.A., 2010, Characteristics of Bamboo Leaf Ash Stabilization on Lateritic Soil in 
Highway Construction; International Journal of Engineering and Technology, 2(4), 212–219.

ASTM STANDARDS, 1974, Annual Book of ASTM Standards, 19, 643p.

70



NOUSAT ARA MAGHLA, HOSSAIN MD. SAYEM, MAHMUDA KHATUN & MD. ASMAUL ISLAM

BASHA, E.A., HASHIM, R., MAHMUD, H.B. & MUNTOHAR, A.S., 2005, Stabilization of residual soil with rice 
husk ash and cement; Construction and Building Materials, 19, 448–453.

BELLO, A.A., IGE, J.A. & AYODELE, H., 2015, Stabilization of Lateritic Soil with Cassava Peels Ash; British 
Journal of Applied Science & Technology, 7(6), 642–650.

BRITISH STANDARD 1377, 1975, Methods of Test for Civil Engineering Purposes; British Standards Institution, 
London, 143p.

BRITISH STANDARD 5930, 1981, Code of practice for site investigations; British Standards Institution, London, 
146p.

BUTT, W.A., GUPTA, K. & JHA, J.N., 2016, Strength behavior of clayey soil stabilized with saw dust ash; 
International journal of geo-engineering, 7(18), 1-9. 

DAS, B.M., 2006, Principle of Geotechnical Engineering, 6th Edition, Thompson, Canada, 686p.

DORMOHAMADI, M. & RAHIMNIA, R., 2020, Combined Effect of Compaction and Clay Content on the 
Mechanical Properties of Adobe Brick; Case Studies in Construction Materials, 13, 402.

KADHIM, Y.M., AL-ADHEMII, R.J. & FATTAH, M.Y., 2022, Geotechnical properties of clayey soil improved by 
sewage slidge ash; Journal of the Air & Waste Management Association, 72(1), 34–47. 

KAMON, M. & BERGADO, D.T., 1991, Ground Improvement Techniques; Proceedings of the 9th Asian 
Regional Conference on Soil Mechanics and Foundation Engineering, Bangkok, 526–546.

KERAMATIKERMAN, M., CHEGENIZADAH, A., NIKRAZ, H. & SABBAR, A., 2018, Effect of fly ash on liquefaction 
behavior of sand-bentonite mixture; Soils and Foundation, 58(5), 1288–1296.

KIRAN, R.G. & KIRAN, L., 2013, Analysis of strength characteristics of black cotton soil using bagasse ash 
and additives as stabilizer; International Journal of Engineering Research & Technology (IJERT), 
2(7), 2240–2246.

KUMAR, A., 1993, Rice husk ash based cements, mineral admixture in cement and concrete, In: GHOSH, 
S.N., SARKER, S.L. & HARSH,S. (Eds.), Progress in Cement and Concrete, ABI Books Pvt. Ltd, Kolkata, 
India, 4, 342–367.

NEVILLE, A.M., 2012, Properties of Concrete, 5th Edition, Prentice Hall, Pearson, San Francisco, 846p. 

NIMLYAT, P.S. & TOK, Y., 2013, Effect of saw dust ash (SDA) pozzolana on the performance of blended 
cement paste concrete at high temperatures; Civil and Environmental Research, 3(11), 22–28.

NNOCHIRI, E.S. & ADERINLEWO, O.O., 2016, Geotechnical properties of lateritic soil stabilization with 
banana leaves ash; FUOYE Journal of Engineering and Technology, 1(1), 116–119.

NNOCHIRI, E.S. & OGUNDIPE, O.M., 2016, Geotechnical properties of lateritic soil stabilized with ground-nut 
husk ash; Civil Engineering Journal, 2(11), 568–575.

OLOWOFOYEKU, A., OFUYATAN, O., OLUWAFEMI, J. & IROAGANACHI, P., 2021, Geotechnical properties of 
lateritic soil stabilized with sugarcane straw ash; Journal of Physics: Conferce Series, 1734, 1–7.

OSINUBI, K., EDEH, J.E. & ONOJ, O.W., 2012, Sawdust ash stabilization of reclaimed asphalt pavements; 
ASTM Special Technical Publication, 1540, 454–467.

SANI, T.I., JAMSTHO, K., KHAN, M.A. & BAPON, R.A., 2023, Experimental investigation for stabilizing soil 
using rice husk ash; International Journal of Engineering Research & Technology (IJERT), 12(5), 
646–650.

SARKAR, G., ISLAM, M.R., ALAMGIR, M. & ROKONUZZAMAN, M., 2012, Interpretation of rice husk ash on 
geotechnical properties of cohesive soil; Global Journal of Researches in Engineering, 12(2), 1–7.

SEAR, L.K.A., 2005, Should you be using more PFA; Proceedings of the International Conference on Cement 
Combination for Durable Concrete, University of Dundee, Scotland, 696p. 

STRIPRABU, S., SITI, N., NORAZZLINA, M.S. & FAUZIAH, A., 2018, Chemical stabilization of sarawak clay soil 
with class fly ash; Journal of Engineering Science & Technology, 13(10), 3029–3042. 

Accepted 30 July, 2025

71



Geotechnical Properties of Clayey Soil Stabilized with Rice Husk and Cement

av‡bi Zyl Ges wm‡g›U Øviv w¯’wZkxjK„Z Kv`vgvwUi f~-cÖ‡KŠkjMZ ˆewkó¨

bImvZ Aviv gNjv, †nv‡mb †gv. mv‡qg, gvngy`v LvZyb I
†gv. AvmgvDj Bmjvg

mvims‡¶c
av‡bi Zyl (Rice Husk), GKwU gvwU w¯’wZKiY (Soil stabilization) Dcv`vb wn‡m‡e LiP-

mvkÖqx Ges cwi‡ekevÜe n‡Z cv‡i, KviY GwU ̄ ’vbxqfv‡e mnRjf¨ Ges GwU wb‡R gvwU‡K kw³kvjx 
Kivi m¶gZv iv‡L| GB M‡elYvc‡Î big Kv`vgvwU‡Z av‡bi Zyl I wm‡g‡›Ui mswgkªY e¨envi K‡i 
gvwUi w¯’wZKi‡Yi Kvh©KvwiZv we‡kølY Kiv n‡q‡Q| M‡elYvq Kv`vgvwU‡Z wewfbœ Abycv‡Z av‡bi 
Zyl (5%, 10%, 15% Ges 20%) wgwkªZ K‡i bgybv ˆZwi Kiv n‡q‡Q Ges GKBm‡½ cÖwZwU 
bgybvi mv‡_ GKwU wbw`©ó cwigvb A_©vr 2% wm‡g›U hy³ Kiv n‡q‡Q| gvwUi ˆewk‡ó¨i Dci av‡bi 
Zyl I wm‡g›U-Gi cÖfve we‡køl‡Yi Rb¨ D³ bgybv¸‡jvi Dci wewfbœ cix¶v (Av‡cw¶K ¸iƒZ¡, 
A¨vUvievM© mxgv, ˆiwLK m‡¼vPb I †kqvi kw³/Shear Strength) Kiv n‡q‡Q| djvdj we‡køl‡Y 
†`Lv †M‡Q, Zij mxgv I cøvw÷K mxgvi gvb e„w× †c‡q‡Q Ges cøvw÷wmwU m~PK K‡g †M‡Q, hvi d‡j 
gvwUi †kªwYweb¨vm Kv`v †_‡K wm‡ë cwiewZ©Z n‡q‡Q| Dciš‘, †iLxq m‡¼vP‡bi gvb nªvm cvIqv 
w¯’wZkxjK„Z gvwUi m‡¼vPb cªwZ‡ivax AvPiY‡K wb‡`©k K‡i|

Direct Shear cix¶v AviI cªgvY K‡i‡Q †h, w¯’wZkxjK„Z gvwU D”P †kqvi cªwZ‡iva ¶gZv 
cª`k©b K‡i, KviY G‡Z ms‡hvRb (Cohesion) Ges Af¨šÍixY Nl©‡Yi †Kv‡Yi (Friction Angle) 
gvb e„w× cvIqv `„k¨gvb n‡q‡Q| GQvovI, GwU cªKvwkZ n‡q‡Q †h, Kv`vgvwUi m‡½ 15% av‡bi 
Zyl (RH) Ges 15% RH + 2% wm‡g›U wgkªY `ywU gvwU w¯’wZkxjKi‡Yi †¶‡Î h‡_ó m¤¢vebvgq, 
LiP mvkªqx I cwi‡ekevÜe n‡Z cv‡i, KviY GB `ywU wgkªY gvwUi f~-cÖ‡KŠkjMZ ˆewk‡ó¨i 
me‡P‡q D‡jøL‡hvM¨ DbœwZ cª`k©b K‡i‡Q| 
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