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Abstract: Construction of building and many civil engineering structures on weak or soft soil is very risky and dangerous on geo-
technical grounds because this type of soil is take place settlements, poor bearing capacity, weak strength parameters and high 
compressibility of soil. Improvement of load bearing capacity of the soil may be undertaken by a variety of ground improvement 
techniques like soil stabilization, vibroflotation and fiber reinforced earth technique of soil etc. fiber reinforced earth technique is a very 
effective ground improvement technique because of its cost effectiveness, easy adaptability and reproducibility and workability etc. 
Therefore, In this Research paper, it is experimentally carried out to investigate the effects of the fiber on engineering properties of the 
soil at different layers. Polypropylene fiber has been used as the reinforcement material and it was included in to the soil at two different 
layers, i.e.0, 40, 80 mm. The main objective of this investigation had been focused on the strength behavior of the soil reinforced with 
polypropylene fiber. The fiber reinforced soil samples were subjected to compaction, permeability, shear strength and California Bearing 
Ratio (CBR). 
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1. Introduction 
 
Application of soil strengthing or stabilized range from 
mitigate of complex slope hazardous to increase the sub 
grade stability. A numbers of studied have been conducted 
to investigate the influence of randomly oriented fiber on 
engineering behaviors of soils. The purpose of this 
investigation was identifying the influence of fibers 
variables on performance of fiber reinforced soils-fly ash, 
sand and cement specimens. A series of laboratory UCS test 
were carried with polypropylenes and polyester with 
different length. The inclusions of randomly distributed 
fibers significantly improve the unconfined compressive 
strength of soils and their mixtures (sand, cement and fly 
ash). Kaniraj and Havangi (2001) conducted an experimental 
program to study the individual and combined effect of 
randomly oriented fibers inclusions and cement stabilization 
on the geotechnical characteristics of fly ash-soil mixtures. 
Over the years, field experiments and research information 
have been collected and studied on the behaviors of soil 
cement mixtures, and quite a few studied have been 
conducted for fiber reinforcement in soil cement mixtures. 
Lawton EC, Khire MV, Fox NS (1993) discuss the benefits 
of prototypical geosynthetic multioriented inclusions applied 
to ottowa sand and silts sands. Gray DH, Ohasahi H. (1983) 
find the increase in shear strength with increasing fibre 
length. Mahar MH, Gray DH (1994) static response of sand 
reinforced with randomly distributed fibers. Frietag DR 
(1986) soil randomly reinforced with soil. Ranjan G, Vasam 
RM, Charan HD (1996) examined distinct relationship 
between the grain size of given soils and fibre bond strength. 
Leung C, KY (1992) provided a derivation of fiber bond 
strength. We know that the variation in properties of soil is 
very large between two nearly places .This variations creates 
to the problem in construction and understand the behavior 
of sub-surface soil. In India fiber reinforcement is not a very 
old technique for soil stabilization. Its use is recently started 

in India. But in developed countries this technique is being 
used from many years. 
 
Among the various uses of fiber the major quantity of fiber 
may be use for Geotechnical engineering applications such 
as construction of embankment, increases of strength of sub- 
surface of roads ,backfill etc. In present work, an attempt has 
been made to look into the utilization of fiber in sub-surface 
strata (for highway). 
 
In this report a review of feasibility of fiber reinforcement 
for construction purposes has been presented and related 
environmental aspects have been highlighted. It is expected 
that the utilization of fiber for beneficially purposes will not 
only help optimum planning and utilization of soil for 
construction purposes but also helps in increasing the 
bearing capacity of soil. The fiber can be used in different 
forms like sheet form or thread form. This report discusses 
the effect of fiber on engineering properties of soil. The 
main objective of this work is to find out whether the use of 
fiber is advantageous for soil stabilization or not 
 
2. Experimental Program 
 
In this programmed, we get a brief idea about different tests, 
which, we are going to perform for our experimental studies. 
For this we are going to perform following tests: 
(a) Proctor Compaction Test (OMC/MDD) 
(b) California Bearing Ratio (CBR) 
(c) Permeability Test 
(d) Direct Shear Strength Test 
 

Table 1: Engineering Properties of soil 
S. No Property Values 

1. Liquid limit, LL (%)  58 
2. Plastic limit, PL (%) 28 
3. Plasticity index, PI (%) 30 
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4. Shrinkage limit, SL (%) 12 
5. Specific gravity ,G 2.70 
6. Optimum moisture content, OMC (%) 15.00 
7. Maximum dry density (gm/cc), MDD 1.502 
8. Clay content, (%) 42 
9. Silt content, (%) 30 

10. Sand content, (%) 28 
 A Polypropylene fiber sheet is used for performing the 
above experiment. 
 

3. Results 
 
We will see the recorded observations and performed 
calculations of different tests. Also the graphs of different 
tests with their respective results are shown for all tests 
which are performed on the soil sample. The engineering 
Properties of soil with fiber and without fiber are as 
following table. 

 

Table 2: Engineering Properties of soil with fiber 
Properties OMC 

(%) 
MDD 

(gm/cc) 
Coefficient of Permeability 

(K) (cm/sec) 
Shear Strength CBR 

(%) C(kN/m2) Φ (o) 
Soil Sample No Fiber is used 15.00 1.502 6.043×10-6 3.57 29.00 3.65 

Fiber is used at a Depth of 40mm 15.8 0 1.751 3.457×10-6 3.87 30.80 4.00 
Fiber is used at a Depth of 80mm 16.00 1.764 4.012×10-6 4.02 31.20 3.74 

 

 
Figure 1: Compaction Curve when no Fiber is used 

 

 
Figure 2: Compaction Curve when Fiber is used at a Depth 

of 40mm 
 

 
Figure 3: Compaction Curve when Fiber is used at a Depth 

of 80mm 
 

 
Figure 4: CBR Value when no Fiber is used 
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Figure 5: CBR Value when Fiber is used at a Depth of 

40mm 

 
Figure 6: CBR Value when Fiber is used at a Depth of 

80mm 

 
Figure 7: Shear Strength when no Fiber is used 

 

 
Figure 8: Shear Strength when Fiber is used at a Depth of 

40mm 

 
Figure 9: Shear Strength when Fiber is used at a Depth of 

80mm 
 

 
Figure 10: Comparative graph of OMC & Depth of Fiber 

Layer 
 

 
Figure 11: Comparative graph of CBR & Depth of Fiber 

Layer 
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Figure 12: Comparative graph of Cohesion & Depth of 

Fiber Layer 
 

 
Figure 13: Comparative graph of Angle of Repose 

 

 
Figure 14: Comparative graph of Coefficient of 

permeability & Depth of Fiber Layer Depth of Fiber Layer 
 
4. Conclusion 
 
It may be concluded that the ground improvement by fiber 
reinforcement of the clay & different admixtures is not very 
clear at the present stage there is no definite criteria for 
evaluating the strength property the effect of fiber & 
different admixture the soil inclusions on the ucs, shear 
strength parameter of the soil specimen where determined 

the shear strength of fiber reinforced soil is improved due to 
addition of different fiber. 
 
The use of fiber in Geotechnical engineering, for 
Stabilization of soil by providing fiber reinforcement to it is 
advantageous. Two advantages namely (a) Increase in 
bearing capacity of soil and (b) reduction in the erosion of 
top soil by water. Mass scale utilization of fiber can be 
carried out especially in that area which are very much 
important or prone to heavy damage due to flood. This work 
is an attempt to check the feasibility of fiber in the soil 
stabilization by providing fiber reinforcement to the soil.  
 
1. Load carrying capacity of road soil increases with 

increasing the number of layer of fiber in sub-soil strata.  
2. The settlement of foundation decreases with increasing 

the thickness of fiber. 
3. The OMC of the soil increases from 15% to 15.8% and 

16%, when the fiber is used at a depth of 40mm and 
80mm. 

4. The CBR value of soil first increases from3.65 to 4.0 
when the fiber is used at a depth of 40mm and this value 
decreases to 3.74 when we use it at a depth of 80mm. 

5. The value of coefficient of permeability reduces from 
6.043X10(-6) to 4.012043X10(-6) and 3.457043X10(-6) 
when the fiber is used at a depth of 40mm and 80mm. 

6. Similarly, the value C (KN/m2) changes from 3.57 to 
3.87 and 4.02, when the fiber is used at a depth of 40mm 
and 80mm. And the value of Ф (in degree) changes from 
29 to 30.8 and 31.2. 
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