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reinforced soil 1 and 2, than the corresponding SPT values at 
1.5 Kg/cm2 normal stress. 

Table 3. Peak Shear Strength, Ƭ (Kg/cm2) of sands from  
Direct Shear Test – UU at different compaction efforts 

Optimum 
Fiber 

Length & 
Content 

σ 
Kg/cm2 

Soil 1 Soil 2 

  MPT SPT MPT SPT 
Unreinfo-

rced 
0.5 0.41 0.38 0.38 0.34 
1.0 0.77 0.57 0.59 0.56 
1.5 1.06 0.86 0.86 0.82 

Reinforc-
ed 

5 mm 
1.5% 

0.5 0.68 047 0.50 0.47 
1.0 1.17 0.82 0.89 0.78 
1.5 1.78 1.27 1.34 1.12 

(II) The effect of Compaction  on φ (°) value  

Direct Shear Tests were conducted on specimens prepared 
from light compaction and heavy compaction efforts and test 
results are given in table 4. From test results it is evident that 
heavy compaction increases the φ value of unreinforced and 
optimized reinforced sand 26% and 21% respectively for soil 
1, 12% and 15% respectively for soil 2, than the 
corresponding light compaction values. Similar results were 
observed by, Kulhar and Raisinghani, 2017[10]. 

Table 4: Summary of Results of  CBR tests and DST at different 
compaction efforts (Heavy Compaction vs Light Compaction) 

Optimum 
Fiber 

Length & 
Content 

Parti-
cular 

Soil 1 Soil 2 

  MPT SPT MPT SPT 
Unreinfo-

rced 
OMC % 12.31 12.89 13.20 15.20 

MDD 
g/cc 

1.72 1.66 1.74 1.64 

Unsoake
d CBR 

39.8 29.7 38.6 31.6 

Soaked 
CBR 

37.4 22.3 28.6 23.7 

φ  
value 

34° 27° 28° 25° 

Reinforc-
ed 

5 mm 
1.5% 

Unsoake
d CBR 

79.1 43.0 79.6 41.4 

Soaked 
CBR 

74.3 38.5 75.2 36.1 

φ 
value 

47° 39° 40° 35° 

 

(III) The effect of Compaction  on CBR (%) value  

CBR tests were conducted using light compaction and heavy 
compaction efforts and test results are given in table 4. From 
test results it is evident that heavy compaction increases the 
Soaked CBR value of unreinforced and optimized fiber 

reinforced sand 68% and 93% respectively for soil 1, 21% and 
108% respectively for soil 2, than the corresponding light 
compaction values. Similar results were observed by, Kulhar 
and Raisinghani, 2017[11]. 

(VI) The effect of compaction on MDD and OMC of sand  

From Table 4, it is evident that Modified Proctor Testing 
typically requires a lower moisture content for achieving 
maximum dry density and the corresponding dry density is 
higher than value from Light Compaction. An increase in 
compaction energy results in closer packing of particles 
resulting in an increase in dry density where as the 
optimum moisture content decreases. 

(V) Effect of inclusion of Jute fibers with sand on Modified 
Proctor Tests 

The results of Heavy Compaction effect in CBR tests on sands 
mixed with varying proportion of Jute fibers of different 
lengths are given in Table 5. The results show that as the fiber 
content and fiber length increases, the maximum dry density 
(MDD) decreases for both sands. 

Table 5: Variation of MDD (g/cc) with Fiber Content in  
CBR Test using MPT 

Fiber 
leng-

th 

% of 
Fiber 

Soil 1 Soil 2 
Un-

soaked 
CBR 

Soaked 
CBR 

Un-
soaked 
CBR 

Soaked 
CBR 

 0.0 % 1.715 1.698 1.735 1.668 
5 mm 0.5 % 1.706  1.693  1.725  1.664  

1.0 % 1.698  1.687  1.686  1.659  
1.5 % 1.682  1.670  1.681  1.651  
2.0 % 1.658  1.647  1.656  1.633  

10 
mm 

0.5 % 1.697  1.689  1.706  1.660  
1.0 % 1.689  1.680  1.678  1.654  
1.5 % 1.671  1.662  1.667  1.641  
2.0 % 1.648  1.643  1.639  1.630  

15 
mm 

0.5 % 1.691  1.682  1.698  1.655  
1.0 % 1.680  1.671  1.665  1.647  
1.5 % 1.661  1.651  1.655 1.630  
2.0 % 1.634  1.629  1.628  1.617  

5. CONCLUSIONS 

For the sands used, MDD value decreases with the increase of 
randomly mixed jute fiber content within the range tested in 
the investigation. Modified Proctor Testing typically requires 
a lower moisture content for achieving maximum dry density 
than value from Light Compaction. Heavy Compaction 
increases the peak friction angle and CBR values of Jute fiber 
reinforced sand considerably than Light Compaction. 
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