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Abstract— In this study, firstly the various properties of soil 

samples like liquid limit, plastic limit, plasticity index & 

identification of soil have been evaluated, and then CBR 

values of these soils have been improved using hypo sludge. 

hypo sludge is placed at different percentages of various soil 

samples, and then a series of California Bearing Ratio (CBR) 

tests were conducted to evaluate the strength of the subgrade 

soil. It was observed that the CBR value increases when the 

hypo sludge percentages increase in various soil samples. 

From this study, The value of CBR increased from 4.07% to 

9.28% and then decreases by 8.54% for different percentages 

of Hypo-sludge used in the soil sample in un-soaked 

conditions. The value of CBR increased from 2.01% to 8.15% 

and then decrease by 6.35% for different percentages of 

Hypo-sludge used in the soil sample in 4 days of soaked 

condition. Therefore, from the above observed CBR values, 

8% Hypo-sludge is suitable for pavement thickness. 

Keywords: California bearing ratio (CBR), Industrial Waste, 

Hypo Sludge Powder 

I. INTRODUCTION 

Clayey soils, which are likewise called swell-psychologist 

soil, tend to a therapist and swell with a variety of dampness 

content. Due to this variety in the dirt, critical trouble happens 

in the dirt, trailed by harm to the overlying structures. Amid 

times of more prominent dampness, similar to storms, this dirt 

guzzles the water, and swells; hence, they turn out to be 

delicate and their water-holding limit reduces. water-holding 

his, in drier seasons, similar to summers, this dirt loses the 

dampness held in them because of dissipation, bringing about 

their getting to be harder. By and large, found in semi-

parched and dry areas of the globe, these kinds of soils are 

viewed as potential regular peril – if not treated, these can 

bring about broad harm to the structures based upon them, too 

creating misfortune in human life. Soils whose synthesis 

incorp When all is said and done, soils whose synthesis 

incorporates the nearness of montmorillonite show these ions 

of dollars yearly around the world, this dirt has brought about 

broad harm to structural building structures.  

II. RESULTS  

A. General: - 

In this chapter, the relation of CBR with different soil 

properties is established. The results of different tests 

conducted on soil were analysed. 

1) The Liquid Limit Using Hypo Sludge Content: - 

 
Fig. 1: Result of the liquid limit using Hypo Sludge content 

2) The Plastic Limit Using Hypo Sludge Content. 

 
Fig. 2: Result of the plastic limit using hypo sludge 

3) The Plasticity Index Using Hypo Sludge Content. 

 
Fig. 3: Result of Plasticity Index using Hypo Sludge content  
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4) The Optimum Moisture Content Using Hypo Sludge 

Content. 

 
Fig. 4: Variation of Maximum Dry Density (MDD) with 

Hypo Sludge content 

5) The Maximum Dry Density (MDD) Using Hypo Sludge. 

 
Fig. 5: Variation of Maximum Dry Density (MDD) with 

Hypo Sludge content 

6) UNSOAKED CBR Test Result: 

The California bearing ratio values of the untreated soil and 

of Marble Dust content used in the soil are compiled in the 

following figure 

 
Fig. 6: Un-Soaked CBR test result using Hypo Sludge 

7) 4-Day SOCKED CBR Test Result: 

The California bearing ratio values of the untreated soil and 

of Marble Dust used in the soil are compiled in the following 

Figure 

 
Fig. 7: 4-Days Soaked CBR test result using Hypo Sludge 

III. CONCLUSION: 

In this experimental investigation, soil samples have been 

stabilized with varying percentages of stabilizer to Hypo-

sludge by studying the effect on strength. These stabilizers 

propose a cost-effective preservative for problematic soil by 

soil stabilization techniques and also solve the conventional 

issues due to their disposal problems based on the 

performance of strength. 

 Based on the results obtained and comparisons made 

in the present study, the following conclusions can be drawn:  

A. ATTERBERG LIMIT TESTS & OMC and MDD 

 The liquid limit of the soil (-2.11% to -18.95%) decreases 

with an (0% to 10%) increase in Hypo-sludge content.   

 The plastic limit of soil (17.26% to 84.74%) increases 

with Hypo-sludge (0% to 10%) contents increases.  

 The plasticity index of soil reduces (-16.75% to -85.21%) 

with Hypo-sludge (0% to 10%) contents increases.  

 The compaction characteristics of soils vary significantly 

at low Hypo-sludge content. The optimum moisture 

content increases 4.54% to 34.30%) and maximum dry 

density decreases with (-1.68% to -4.55%) decreased 

Hypo-sludge content. 

B. CALIFORNIA BEARING RATIO (CBR) TEST 

 The value of CBR increased from 4.07% to 9.28% and 

then decreases 8.54% for different percentages of Hypo-

sludge used in the soil sample in un-soaked conditions. 

 The value of CBR increased from 2.01% to 8.15% and 

then decrease 6.35% for different percentages of Hypo-

sludge used in the soil sample in 4days soaked condition. 

 At 8% of Hypo-sludge used in concrete more economical 

results provide.  

 Then is more economical wise and CBR value wise 8% 

Hypo-sludge is suitable for pavement thickness. 
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