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Abstract: Replacement of natural aggregates with moderately cement treated soil in sub-base and base layers is identified to be 
prevailing construction practice in low volume roads. However, robust understanding of strength and durability characteristics of 
these soil-cement moderately treated layers is considered to be significant prerequisite. Numerous studies were carried out on 
conventional strength properties of soil-cement treatment in subgrade and granular layers. Limited studies were reported on 
understanding the durable performance of these mix material under the influence of vehicular transient loadings, and 
environmental loadings.  
Therefore, this study made an attempt in understanding durability aspects of moderately treated soil-cement subbase and base 
layers by analysing and thereby modelling the experimental data. In this study, three distinct types of soils samples were selected 
such as SC (A-2-6), CL (A-4), and CI (A-6) from Low Volume Road (LVR) construction site of Rajnandgaon and Narayanpur 
districts of Chhattisgarh state. Detailed laboratory experimental investigations were carried out on virgin soil and moderately 
cement treated soil at different proportions (from 3% to 12%) of Portland Pozzolana Cement (PPC). Conventional test properties 
on virgin soil such as Atterberg’s limits (Liquid Limit, Plastic Limit, Shrinkage Limit and Plasticity Index), volumetric properties 
(Maximum dry density and Optimum moisture content), Chemical properties (Organic, Sulphate carbonate content) and strength 
properties (California bearing ratio and unconfined compressive strength). Similarly, Conventional tests were performed for 
their strength and durability characteristics on natural soil and stabilized soil with Portland Pozzolana cement in varying 
amount of 0, 3, 6, 9 and 12 % by dry weight of soil. Tests on soil and cement were conducted prior to stabilization including Soil 
Gradation, Atterbergs Limit, Shrinkage Limit, Swell Potential, Specific Gravity, Free Swell, Organic content, Sulphate Content, 
Carbonate Content, CBR (California Bearing Ratio) and 7 day UCS (Unconfined Compression Test) and wet-dry durability, 
Residual soaked UCS and Residual capillary test were conducted on stabilized specimen, all the tests were conducted on OMC of 
particular soil.  
Statistical models with R2 value ranging between 0.84 and 0.94 were developed between various parameters of soils and mass loss 
% after 12 wet-dry cycles. Also the analysis of the recommended 7 day UCS value and mass loss corresponding to particular 
cement content for each soil was done. The validation of developed model was done with prediction chart provided by previous 
researchers and using available lab test data of various soils from different sites. 
Keywords:  LVR, Soil Stabilisation, Durability, Wet-Dry Test, Residual Strength 
 

I. INTRODUCTION 
The sustainable development of infrastructure can be accredited to conservation of natural resources which are limited in occurrence 
and simultaneously encouraging the reuse, recycling and reprocessing of available material. Widely accepted method to deal with this 
problem is to strengthen the weak constituents of pavement like soil and/or aggregates by using stabilizers so they can be effectually 
and satisfactorily used to replace the granular layer in pavement construction.  
It is very common and eco-friendly practice which is presently used by many countries to save natural resources and reduce carbon 
footprint owing to pavement construction. The stabilizers significantly improve the properties of soil and thus, stabilized soil/ 
aggregate are significantly used for base underlying the asphalt or concrete pavement and there has been immense growth in its use 
during last half century. 
Soil stabilization is defined as the process of modification of virgin or natural soil or aggregate with the intention of improving soils 
engineering properties and characteristics.  
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Some other advantages of stabilization include use of borderline base material which saves the cost and time for transportation of 
expensive good quality fill material. The popularity of stabilization has increased lately because almost all types of soils can be 
stabilized.  
Although, there are some exceptions include organic soils, highly plastic clays, and poorly reacting sandy soils. Generally soils 
having size IS 75 micron sieve passing between 5% and 35% produce the most economical stabilized soil. Need of Stabilization can 
possibly be justified by many factors like high transportation cost and lack of good quality aggregates. 
The subgrade found generally in most places is very soft and thus stabilization allow use of marginal aggregates which are nearby 
and certainly available in abundance.  
IRC 37-2012 allows the engineers to use his sound engineering judgement consistent with the local environment using semi 
mechanistic approach for design of pavements. As stabilization can easily improve high water table, sites with drainage problem can 
also be used. Soil stabilization increase durability and strength of soil which is retained even under saturated condition which result 
as reduced surface deflections and increased erosion resistance, also the stabilized material does not offer any problem of 
contamination from the underlying layer. 
Many researchers have reported that construction of granular layers above stabilized layer increase its Elastic Moduli. The use of 
cement treated base (CTB) as a replacement of granular-base pavement reduces the cost of construction. The utilization of in-place 
or neighbouring borrow materials helps in preservation of energy, time and cost as the need for hauling of costly, granular-base is 
eliminated. 
 
Following advantages of cementitious treatment of granular layers are summarized based on the literature review. 
 
1) Use of cement treated bases result in better Load Distribution: Due to higher stiffness of cement treated bases, it will distribute 

loads over a larger area thus stresses on the subgrade is reduced compared to the granular bases. 
2) Deflection: The higher stiffness of cement-treated bases lead to lower pavement deflections and lower asphalt strains which 

results in longer fatigue life for the asphalt surface. 
3) Rutting in Base: With increased strength cement-treated base prevents the occurrence of rutting in deep depth of pavement 

where repairing is extremely difficult. 
4) Moisture Problems: Treatment of base with cement reduces permeability and thus helps prevent the percolation of water to 

underlying water susceptible layers. Due to reduced permeability the water could not enter base and so even under frost 
conditions the problem of ice lenses is not encountered in base layer. To complete the pavement structure top course of bitumen 
or Portland cement concrete is placed on the CTB. 

 
Use of CTB as a pavement base material is done extensively for highways, roads, airports, parking areas, materials handling and 
storage areas. Old roads with granular-base can also be recycled to form excellent cementitious base either including or excluding 
their asphalt surfaces. The use of stabilized bases may be advantageous in lightly trafficked roads, moderately to heavily-trafficked 
roads on low strength subgrade, and in improving the ability to carry load especially in areas that are subjected to frequent flooding 
thus reducing design life cost by recycling of inadequate existing pavements. 
 
A. Experimental Investigation 
In this research, full laboratory experimentation was conducted on three different soil samples in untreated state and treated state at 
five different concentrations of cement stabilizer with two specimens for each concentration.  
The tests conducted on soil are grain size analysis, microscopic evaluation for organic content, sulphate content and carbon content, 
liquid limit, plastic limit, plasticity index, shrinkage limit, specific gravity, free swell, swell potential, plasticity product and 
California bearing ratio tests were conducted for evaluation of initial properties of natural soil, then 7 day unconfined compressive 
strength test, wetting-drying durability test, residual UCS test and residual capillary rise test were conducted on untreated and 
treated soil samples.  
This chapter presents the methods, and procedure followed for preparation of specimen, performing the tests and analysis of data. 
The detailed study methodology adopted is elaborated in flow chart as shown in Figure 3.1.  
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Figure 3.1. Study methodology 

 
The detailed summary of test results obtained from volumetric, strength and performance related tests conducted as discussed 
in the preceding sections is shown in Table 4.1. 

Table 4.1. Summary of test results 
Nature of Soil Test Property of Soil Soil Type Test Standard 

S-1 S-2 S-3 

 
Pa

re
nt

 S
oi

l 

 
Specific Gravity 

 
2.89 

 
2.66 

 
2.62 

IS 2720 (Part-III) 
1995 (reaffirmed 
2006) 

Optimum Moisture Content (Wom) (%) 10.2 11.8 12  
IS 2720 (Part-VIII) 
1995 (reaffirmed 
2006) 

Maximum Dry Density (γd) (kN/m3 ) 20.2 18.3 17.5 

California Bearing Ratio (CBR)
(Soaked) 

 
6.10% 

 
6.30% 

 
3.50% 

IS 2720 (Part-16) 
1995 (reaffirmed 
2006) 

Thus based on the test results obtained detailed analysis and modelling of test results have been carried out as discussed in the 
subsequent sections. 
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II. ANALYSIS OF TEST RESULTS AND MODEL DEVELOPMENT 
 

Analysis of UCS test results 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The unconfined compression test was performed on 7 day moist cured specimen and the amount of cement required for stabilisation is 
calculated based the value of UCS. The code recommends that for stabilised soil to be used as sub-grade the minimum 7 day UCS 
should be 1.7 Mpa and for base course 3.0 Mpa. The amount of cement providing these suggested values are calculated based on the 
graph plotted between the cement content and 7 Day UCS for soil. Different cement content was found for all soils based on the 
graphs prepared which have been presented in tabular form in Table 5.1 and the graphs obtained between 7 day UCS and cement 
content for all soils has been presented in Figure 5.1 (a) , (b) and (c). 

 
5.1 (a) Cement content vs 7 day UCS for Soil 1. 

Nature of 
Soil 

Test Property of Soil Soil Type Test Standard 

S-1 S-2 S-3 

 
Unconfined Compressive strength

(UCS), MPa 

 
0.66 

 
0.12 

 
0.89 

 
 
 

IS 2720 (Part-10) 
1995 (reaffirmed 
2006)  

 
 
 
 
 
 

Soil- 
Cement 
mix 

 
Unconfined Compressive
strength (UCS), MPa 

3% 1.11 0.91 1.4 

6% 1.71 2.07 1.87 

9% 2.14 3.4 2.24 

12% 2.62 5.15 2.82 

Residual Unconfined
Compressive strength 
(UCS) of treated soil 
(MPa) 

6% - 0.17 0.7  

9% 0.84 0.605 1.51  

12% 0.99 1.625 2.33  

 
Wet-Dry durability test 
Mass Loss % based on 

0% 100 100 100  
PCA Handbook & 

IRC:SP-89 Part-I (2010) 
& Part-II 
(2018) 

3% 100 100 61.31 

6% 76.54 20.81 27.12 

9% 23.55 12.39 13.13 

12% 19.56 10.75 13.01 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 10 Issue XII Dec 2022- Available at www.ijraset.com 
     

160 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 
5.1 (b) Cement content vs 7 day UCS for Soil. 

 

 
5.1 (c) Cement content vs 7 day UCS for Soil 3 

Figure 5.1 Cement content versus 7 day UCS for (a) Soil 1(b) Soil 2(c) Soil 3 
 
It is clear from the graph that cement content and 7 day UCS have a linear relationship with R2 value between 0.96 and 0.99 for three 
soils tested. The amount of cement required for recommended UCS strength is calculated from the graph and has been represented in 
tabular form. Based on the calculated amount of cement required it can be stated that soil 1 is the weakest soil requiring maximum 
amount of cement content for desired strength value followed by soil 3 and soil 2 turns out to be the strongest soil providing required 
strength with least cement content. It is clear from the graphs prepared that with increase in cement content the strength of soil 
sample increases regardless of the type of soil being used. The increase in strength however may differ according to different types 
of soil being used. In this research the 3 soils were used and all three soils presented good increase in strength with addition of cement. 
Similar results were previously reported by many authors. 
 

Table 5.1 Cement Percent calculated Based on 7 day UCS test 
Soil OMC MDD UCS (Mpa) Cement % 

Sub-base Base Sub-base Base 
Soil 1 10.2 20.2 1.76 3.03 6.4 14.8 
Soil 2 12 18.3 1.73 3.04 5.2 8.6 
Soil 3 12 17.5 1.73 3.06 5.2 12.6 

  
A. Wet-Dry Durability Test 
The wet- dry durability test was conducted on all soils. 2 specimens were prepared for each cement content with varying 
concentrations of 0, 3, 6, 9 and 12%, one sample was used for calculation of mass loss percent and other sample was used for 
analyzing the change in shape and volume of specimens. The Wet-Dry test data differentiate for the different types of soil. Graphs 
representing the cement content versus mass loss pattern for all three soil has been presented in graphical form in Figure 5.2 (a), 
(b) & (c). 
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(a) Cement vs Mass loss percent graph for Soil 1. 

 

 
5.2 (b) Cement vs Mass loss percent graph for Soil 2. 

 

 
(c) Cement vs Mass loss percent graph for Soil 3 

Figure 5.2 Cement vs Mass loss percent graph for (a) Soil 1 (b) Soil 2 (c) Soil 3 
 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 10 Issue XII Dec 2022- Available at www.ijraset.com 
     

162 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

The mass loss percent calculated at the end of 12 wet-dry cycle was varied for all three soils tested which may be attributed to the 
difference in inherent properties of different soils. The red line represent the acceptable Mass Loss percent criteria as suggested by 
IRC for sub-base and shoulder. As it can be observed from graph 4.3 (a) the Soil 1 in its natural state i.e., at 0% and at low cement 
upto 3% addition was not able to sustain the 12 cycles of Wet-Dry test and full mass of soil was lost however with addition of 
cement content beyond 3% the soil strength increases and the mass loss started to decline but the acceptable recommended range of 
mass loss as per IRC Guideline i.e., 30% for sub-base and shoulder could not be attained until the cement content was increased to 
around 9%. The cement content to be used for stabilisation calculated based on the 7 day UCS also suggests the cement content of 
6.4 % which would be acceptable from durability as well as strength criteria. Similar results were observed for Soil 2 where the 
natural soil and 3% cement stabilised sample both were not able to sustain the Wet- dry cycles but the rate of strength gain for Soil 2 
was much better as compared to Soil 1. Massive gain in strength was observed for Soil 2 as the cement content was increased from 3% 
to 6%. The Mass Loss % calculated for both soil at same cement content was very different. The loss % reported for soil 2 was 
observed to be much less than the loss % as reported for Soil 1 which could be attributed to the presence of more fine soil content in 
Soil 2 as compared to Soil 1. The acceptable Mass Loss criteria of 30% were met for Soil 2 at much less cement content of 6% 
which was also found by 7 day UCS which recommends the use of 8.6% cement. For Soil 3 the natural soil without stabilisation was 
not able to sustain the Wet-Dry cycles but with the addition of cement the 3% sample was also able to retain until the 12 cycle and 
full mass loss was not observed as for the other two samples tested. The Soil 3 had the maximum percentage of fines and thus was 
able to retain the mass at most even with small amount of cement addition. The cement content based on IRC recommendation was 
found to be around 6% for soil 3 but based on 7 day UCS strength the cement stabilizer percent was recommended 5.2 for sub-base 
fulfilling the 30% mass loss criteria of IRC SP 89-2018 (Part-II). 
To better understand the mass loss trend followed by different soil with different cement addition Figure 5.3 (a), (b) and (c) depicts 
the normalized mass loss curve for all three soils. Normalised mass loss can be described as the mass loss after each Wet-Dry with 
respect to mass loss after 12 cycles. Observed from Normalised Mass Loss curve for all soils that the pattern followed by mass loss 
with number of cycles differ for each soil. For all soil specimens stabilised with more cement content the curve lies below the curve 
formed by less cement content stabilised specimens i.e., the rate of mass loss is lower for high cement stabilised specimens than 
specimens stabilised with less cement content. For soil 2 and soil 3 the mass loss the specimens stabilised with 6% and 9% cement 
attained their highest mass loss in 11th cycle and no further mass loss was observed for 12th cycle while for soil 1 all the specimens 
with varying cement content continued to lose mass upto 12th cycle. It was also observed that the amount of mass loss was higher 
during initial cycles and with the increase in number of cycles the rate of mass loss per cycle deteriorated, this behaviour may be 
attributed to the reason that the specimens at the start of wet-dry test were only 7 day moist cured and thus the cement present in the 
specimens had not gained strength until later cycles. The cycles taken for preparation of graph were 3, 5, 7 & 9 cycle. 

 

 
(a) Normalised Mass Loss curve for soil 1 
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(b) Normalised Mass Loss curve for soil 2 

 
(c) Normalised Mass Loss curve for soil 3 

Figure 5.3 Normalised Mass Loss curve for (a) Soil 1(b) Soil 2 (c) soil 3 
 
B. Residual UCS 
The specimens after 12 W-D cycle and capillary rise were tested for the effect of the w-d cycle on the residual strength of samples. 
The samples were oven-dried at a constant temperature of 55°c until constant weight. Then the specimens were submerged in water 
at room temperature for 4 hrs prior to testing for residual UCS. For 7 day cured specimen of soil 1 increase in UCS was 22.5 % when 
cement content was increased by 3 % while for the same specimen after 12 w-d cycles, 4h soaked UCS increased about 17.85 %. 
For soil 2 the 7 days UCS increased 51.5 % while residual UCS increased 169 % for the same addition of 3% cement. For soil 3 the 
increase in 7 days UCS was 54% while it was 25% for residual UCS. Soil 2 had maximum increase in UCS for both 7 day and 
residual UCS followed by soil 3 while soil 1 had the least increase in UCS with the addition of cement for both the cases. It was 
reported that with an increase in cement content the percentage decrease in UCS due to w-d cycle also decreased. For soil 3 the 
decrease between 7 day UCS and residual soaked UCS was 32% for 9% cement and 17% for 12 % cement. For soil 2 the decrease in 
UCS for 9% cement stabilized sample was 82% while it was 68% for 12% cement stabilized sample. Soil 1 demonstrated an 
exception in this case as for 9% cement stabilized specimen of soil 1 decrease in UCS after the w-d cycle was 60.74% while it 
escalated to 62% decrease for 12% cement stabilized sample. The Comparison of residual UCS and 7 day UCS strength is shown in 
Table 5.2 and Figure 5.4 (a), (b) & (c). 
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Table 5.2. Comparison of Residual and 7 day UCS strength 
 

Soil type 
 

Cement (%) 
 

R-UCS, MPa 
 

7 day UCS, MPa 
% decrease in 

UCS value after W-
D test 

Soil 1 9% 0.84 2.14 60.74% 

12% 0.99 2.62 62.21% 

6% 0.17 2.07 - 

Soil 2 9% 0.605 3.4 82.20% 

12% 1.625 5.15 68.44% 

6% 0.7 1.87 91.78% 

Soil 3 9% 1.51 2.24 32.58% 

12% 2.33 2.82 17.37% 

6% 1.17 1.87 62.56% 

 

 
(a) Comparison of residual and 7 day UCS for Soil 1 

 

 
(b) Comparison of residual and 7 day UCS for Soil 2 
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(c) Comparison of residual and 7 day UCS for Soil 3 

Figure 5.4 Comparison of residual and 7 day UCS for (a) Soil 1(b) Soil 2 (c) Soil 3 
 
Thus based on the test result analysis, empirical models were developed to assess the correlations between % mass loss and 
UCS with its associated explanatory variables  as discussed in the subsequent sections. 

  
C. Development of Empirical Models 
Models were formed based on various tests parameters obtained for better understanding and prediction of durability and strength 
characteristics of different types of soils based on their initial properties and the result of preliminary test. Linear, Logarithmic, Power 
and Exponential Regression Analysis was used and the R2 values obtained for various models was also stated along with the models 
formed. An overview on the previously formed equations by various 
An author obtained through literature review has also been presented in tabular form. The soils used by previous researchers differ 
from the soils used in this study and thus the difference in equations was obtained. Validation of results for same type of soil used 
was presented in form of comparison chart which gives very promising results. 
 
D. Empirical Correlations 
The equations developed by simple linear regression technique for prediction of durability and strength characteristics of soils with 
various input factors with R2 value and the graphs obtained has been presented. 
1) day UCS versus Mass loss % 
First relation was developed between the 7 day UCS value and Mass Loss %. For soils 1 &3 linear regression analysis was done and 
the equations obtained were y = -59.014x + 173.01 with R² = 0.9552 for soil 1 and y = -59.279x + 174.49 with R² = 0.9427 for soil 3 
and for soil2 exponential relation was found to provide the best fit curve and thus the equation obtained for soil 2 was y = 81.9x-1.382 
with R² = 0.9177. In all the three equations as shown in Figure 5.5 obtained the input value is the 7 day UCS strength of samples in 
MPa and the output is Mass Loss % after 12 cycles of wet-dry. 

 
Figure 5.5 Equation Graph between 7 day UCS and Mass loss % for all soils 
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2) Cement content (%) versus Mass loss % 
Second relation was developed between the cement content (%) used for stabilisation to the dry mass of soil and Mass Loss %. For 
soils 1 & 3 exponential relation was done and the equations obtained were y = 3744.6x-2.195with R² = 0.9109 for soil 1 and y = 210.59x-

1.174with R² = 0.8784 
for soil 3, for soil 2 linear regression analysis was found to provide the best fit curve and thus the equation obtained for soil 2 was y 
= -1.81x + 30.783 with R² = 0.8986. In all the three equations as shown in Figure 5.6 obtained the input value is cement content (%) 
of samples and the output obtained is Mass Loss % after 12 cycles of wet-dry. 

 
Figure 5.6 Equation Graph between cement content % and Mass loss % for all soils 

 
3) W-C ratio versus mass Loss % 
Third relation was developed between the water-cement ratio used for stabilisation at the time of specimen preparation of soils and 
Mass Loss %. For all soils linear regression analysis was found to provide the best fit curve and thus the equations obtained were y 
= 72.495x - 49.636 with R² = 0.9332for soil 1, y = 11.476x - 1.3683 with R² = 0.9588 for soil 2 & y = 15.49x - 4.57 with R² = 0.9182 
for soil 3. In all the three equations as shown in Figure 5.7 obtained the input value is water-cement ratio of samples at the time of 
specimen preparation and the output obtained is Mass Loss % after 12 cycles of wet-dry. 
 

 
Figure 5.7 Equation Graph Between w-c ratio and mass Loss % 
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4) Water-Cement ratio / 7 day UCS) and Mass loss % 
Fourth and last relation was developed between ratio of water cement ratio by 7 day UCS and Mass loss % for all soils. For all soils 
linear regression analysis was found to provide the best fit curve and thus the equations obtained were y = 93.118x - 17.339 with R² 
= 0.9425 for soil 1, y = 14.381x + 7.8025 with R² = 0.9721 for soil 2 &y = 22.766x + 2.4864 with R² = 0.9025for soil 3. In all the three 
equations as shown in Figure 5.8 obtained the input value is ratio of water cement ratio by 7 day UCSof samples and the output 
obtained is Mass Loss % after 12 cycles of wet-dry. 

 
Figure 5.8 Equation Graph between ratio of (water cement ratio / 7 day UCS) and Mass loss % for all soils 

 
E. Summary of Developed Empirical Correlations 
The developed empirical correlations based on the explanatory variables and its corresponding correlation coefficients are 
summarized in Table 5.3. 

 
Table 5.3 Equations developed to predict Mass Loss % 

Independent variable Dependent variable Soil 
Type 

Developed Equation R2 

 
7 day UCS 

 
Mass loss % 

S-1 y = -59.014x + 173.01 R² = 0.9552 

S-2 y = 81.9x-1.382 R² = 0.9177 
S-3 y = -59.279x + 174.49 R² = 0.9427 

 
 

Cement content % 

 
 

Soil cement loss % 

S-1 y = 3744.6x-2.195 R² = 0.9109 

S-2 y = -1.81x + 30.783 R² = 0.8986 

S-3 y = 210.59x-1.174 R² = 0.8784 
water cement ratio soil cement loss % S-1 y = 72.495x - 49.636  

R² = 0.9332 
  S-2 y = 11.476x - 1.3683 R² = 0.9588 

 
 
w-c ratio / 7 day UCS 

 
 
soil cement loss % 

S-3 y = 15.49x - 4.57 R² = 0.9182 
S-1 y = 93.118x - 17.339 R² = 0.9425 

 
w-c ratio / 7 day UCS 

 
soil cement loss % 

S-2 y = 14.381x + 7.8025 R² = 0.9721 

S-3 y = 22.766x + 2.4864 R² = 0.9025 
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F. Validation of Developed Empirical Correlations 
The developed empirical correlations are validated by comparing the mass loss % values predicted from the developed correlations 
and the mass loss % estimated from the chart suggested by Dipti Ranjan Biswal et.al, 2018 for same soil type i.e. soil 1 of this study 
which belongs to A-2-6 AASHTO classification. The percentage of variation among these values were calculated and identified to be 
less than 10%. Therefore, the developed models are identified to be robust in nature. 

 
Figure 5.9 Prediction chart developed by Dipti Ranjan Biswal et.al, 2018 Ranjan 

 
Thus based on the analysis of test results and developed empirical correlations the study conclusions were drawn as discussed 
in the subsequent chapter. 

 
III. CONCLUSIONS AND FUTURE SCOPE 

A. Conclusion 
SIn this research three soils with different properties and classification were tested for their strength and durability characteristics 
and final equations were developed regarding the interrelationship between those properties. The soils used were classified as A-2-
6, A-4 & A-6 as per AASHTO soil classification. The preliminary tests revealed that soils differ in their properties and thus proposed 
a good representation of soils used for stabilisation. Following conclusions are drawn: 
1) The 7 day UCS test revealed that soil 1 is having minimum clay content possessed minimum strength and soil 2 having 

maximum clay content had maximum 7 day strength. 
2) The wet-dry test also revealed that the durability of soil is largely dependent on the clay + silt content present in soil. Also the 

wet-dry test revealed that stabilisation with cement increases the durability of soil by great capacity. 
3) Thus cement stabilised soil can be effectively used as sub-base and base material in pavement construction. 
4) The developed empirical relations between various properties can facilitate the field engineers easily in predicting the 

performance in terms of durability of the cement stabilized soils without performing tedious wetting-drying test. 
Therefore, the developed correlations offer instant excellent engineering judgment and assist in the quick decision-making process by 
predicting the durability of the cement stabilized soil during the design phase and maintenance phase as an alternative solution for the 
existing density based performance assessment of the cementitious treated pavement layer system. 

  
B. Future Scope 
In this research only three types of soils and only one stabiliser (cement) was used and all the samples were prepared at Optimum 
Moisture Content. Further research more types of soil with different doses of various stabilisers at various moisture contents can be 
used and more effectively and wide range of experimentation can be carried out. 
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