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Soaked 
CBR 

37.4 22.3 28.6 23.7 
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ed 

5 mm 
1.5% 
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79.1 43.0 79.6 41.4 
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74.3 38.5 75.2 36.1 

(VI) Expansion in Fiber Reinforced Sand due to Soaking 
effect 

Expansion of 4 days soaked fiber reinforced sands was also 
measured. Expansion due to 4 days soaking is not substantial 
and varies from 0.01% to 0.08%, even after 30 days soaking it 
does not exceed 0.08%, which is insignificant. After 
submergence expansion in both the sands takes place within 
24 hours only and there after no expansion has been noticed. 

Table11 Value of α, β and c for Soil 1 and Soil 2 with different 
Fiber Length 

Types 
of 

Sand 

Soil 1 Soil 2 

Leng-
th of 
Fiber 

15 
mm 

10 
mm 

5mm 15mm 10mm 5mm 

α -15.06 -20.11 -17.74 -16.66 -14.91 -19.06 
β 42.77 52.11 50.11 50.77 51.35 58.65 

R2 (%) 93.3 97.4 85.5 93.9 98.9 96.4 
c 37.4 28.6 

6. REGRESSION ANALYSIS 

Effect of Fiber Content on CBR for Different types of 
sand. 

The quadratic regression equation for the trends of the 
variations of CBR for each type of mixes have been generated 
to correlate California bearing ratio (CBR) value with Jute 
fiber content are given in general form equations as below: 

CBR = α. P2 + β. P + c 

Where, P= Jute fiber content (%), CBR = California bearing 
ratio (%). 

The value of α, β and c for Soil 1 and Soil 2 with fiber length 
15 mm, 10 mm and 5 mm are given in Table 11.  

7. CONCLUSIONS  

The test results report that the inclusion of fibers in soil 
increases the CBR value significantly. It is cocluded that the 
optimum fiber content for achieving maximum strength is 
1.5% of the dry weight of the soil with fibre length 5mm. 
California Bearing Ratio test is used to evaluate the potential 
strength of subgrade, subbase, and base course materials. The 
increase in CBR value is of the order of 160% that of raw soil 
and this will substantially reduce the thickness of pavement 
subgrade. These sands in such combination with natural jute 
fibers having highest CBR value may suit best as sub base 

material. The value of soaked CBR of sand-jute fiber 
composite decreases slowly with time to a constant value. 
However these values are still higher than the soaked CBR 
value of this sands without mixing any jute fibers. The fibers 
inclusion increases the compaction energy required to bring 
the specimen to a certain dry density. Expansion due to 
soaking effect, even after long period of submergence in jute 
reinforced sand does not exceed 0.08%, which is insignificant. 
Modified proctor testing typically requires a lower moisture 
content for achieving maximum dry density. Heavy 
compaction increases the CBR value of jute fiber reinforced 
sand manifold than light compaction, hence heavy compaction 
should be used for fiber reinforced sand. The increase in 
strength is a function of fiber weight fraction, aspect ratio and 
soil grain size.  
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