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Abstract—` The natural soil is one of the fundamental 
materials which play a vital role in the construction activities 
related to civil engineering. In order to find the serviceability of 
existing soil structure such as slope, embankment, foundation, 
etc., the preliminary step is to analyze and design safety factor 
and parameter affecting the slope stability through STABLE, 
SEEP/W and SLOPE/W, FEM software. An effective 
reinforcement approach of slopes can be achieved by using 
Geotextiles as reinforcement material. In this paper feasibility 
of using Geotextile in slope stability have results in increasing 
the factor of safety and provided proper drainage system. 
Determination of maximum force that can be resisted by 
Geotextile. 
 
Key word: Geotextile, stability, factor of safety. 
 

I. INTRODUCTION  

 
When soil retentions are constructed on weak subgrade soil 
such as soft clay, expansive soil etc., there exist the 
problem with respect to short term instability and 
inadequate drainage system. In order to overcome this 
instability problem various methods are adopted such as 
soil improvement techniques using appropriate stabilizers 
and reinforcements. Geotextile is one of the materials 
which has been effectively used in soil improvement 
techniques and provides proper drainage system. 

GEOTEXTILES 
Geotextile is a permeable synthetic material made of fiber, 
polymer material. They are usually made from polymers 
such as polyester polypropylene Textile materials with 
immense tensile strength will have minimal elongation 
properties are affirm with woven or non-woven fabrics. It 
can be combined with other materials which is good in 
compression but weak in tension. It acts as reinforcement 
for the given structure. From the analysis it is found that 
the stress-strain behavior of Geotextile will increase 

mechanical properties of the soil and stability behavior 
towards load bearing.  The fibers used for making the 
fabric are of high tenacity like jute, kelvar, polypropylene 
(nylon) etc. the fabric will prepare by either in a coil 
fashion or in a layer fashion. Geotextiles are of three types 
they are polymer, fiber, fabric style. Geotextile 
reinforcement is utilized to stabilize the walls and  hilly 
slopes. The design is based on the analysis of lateral earth 
pressures theories, numerical analysis, and limit analysis.  
 

II. LITERATURE REVIEW 

Greenwood and Zytynski. [01] in this paper they have 
considered STABLE method for analysis. STABLE have 
four methods such as Bishop slip circle analysis, Sarma 
Non-circular analysis, Morgenstern and price Non-circular 
analysis, Greenwood slip-surface analysis. In this analysis, 
use of CAD is more effective than other software because 
input will be in a text format, easy to zoom details such as 
drainage filters, small berms, can easily digitized from 
paper to tablet and file can be easily imported and 
exported. By using Bishop slip circle, corrections can be 
applied easily whenever the slip circle intersects a slice 
segment. Morgenstern and price’s method is used 
determine the size of wedges. Sarma’s method is used to 
determine minimum safety factor, optimum slip-surface 
location and optimum inter-wedge inclinations. The 
STABLE programs enable to concentrate on engineering 
aspects. 

 
Mustaqim. [02] in this case study they have investigated 
Japan’s earthquake and tsunami susceptible area during 
2011. Based on investigation there are many slope failures 
during earthquake. They have classified disaster into level 
A, B, C, D. Discussed application of Geotextile material. 
The earthquake motion is based on the time domain data 
that recorded from the seismometer or other equipment. 
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Limit equilibrium method is used for analyzing slope 
stability. FEM is used for analyzing various soil properties 
affecting stability. Carried static and dynamic analysis on 
soil properties. To determine material damping, Rayleigh 
damping is used. Using of 30 m length of Geotextile in 5 
layers resulted in with standing 500KN/m tensile strength 
with axial stiffness 5004KN/m. 

 
Belén., et. al. [03] in this paper the shear interaction 
mechanism of one of the critical Geosynthetic interfaces is 
discussed. The Geotextile is typically used for lined 
containment facilities such as landfill’s slope. A large 
direct shear machine is used to carry out 90 Geosynthetic 
interface tests. The test results show a strains softening 
behavior with a very small dilatancy (<0.5 mm) and 
nonlinear failure envelopes at a normal stress range of 25-
450 KPa. Tests on Geotextile resulted that the thermally 
bonded monofilament exhibits the best interface shear 
strength under high normal stress. For low normal stress, 
needle-punched monofilaments are recommended 
according to the result.  

 
P Rimoldi Milan. [04] discussed the various types of 
Geotextile used in the wall, berms, and slope 
reinforcement. Mechanical properties such as tensile 
strength, strain at failure, and modulus of elasticity were 
obtained from stress-strain curve. The work was also 
carried out to evaluate the required and available forces in 
distribution of maximum required forces and determination 
of vertical spacing of reinforcement layers. The load 
bearing capacity of the foundation and settlements of the 
non cohesive soil using the method of Burland and 
Burbidge are estimated. Moved conclusion toward the 
trend to produce Geotextile with higher surface roughness, 
to improve soil – Geotextile interaction direct shear and 
pull out modes, and with higher tensile stiffness and lower 
tensile creep.  

 
Prambauer., et. al. [05] in this paper the study was carried 
on already existing biodegradable Geotextile and other 
biodegradable polymer such as natural fibers that can be 
used for further production of Geotextiles. The main aim of 
this paper is to study requirements on short term lived 
polymer and hoe these can be replaced by other emerging 
biodegradable polymer. They carried modification and 
blends for element named as PLA (polylactic acid), TPS 
(Thermoplastic starch), and PHAs (Poly (hydroxyl 
alkanoates), biodegradable polyester and co-polyester, 
Cellulose acetate and other cellulose esters, biodegradable 
polymers and natural fibers. By modifying the structure at 
micro level of the above components, the durability of 
Polypropylene is more than 20 years when compare to 
coir=3, jute=1-2 and sisal = 1.  

 
Akram H.Abd and Stefano Utili. [06] in this paper, the 
study is  carried on the analysis and design of 
Geosynthetic-reinforced slopes in cohesive backfills. 
Determining the effect of cohesion on slope stability, 
influence of soil tensile strength and climate induced 
cracks on the required level of reinforcement. They derived 
an output as semi analytical solution for determining intact 
slopes, slopes manifesting (pre-existing) cracks, maximum 
depth of cracks and mechanism passing above the slope 
toe, length of reinforcement. The maximum length of 
reinforcement Lr/H is 1.09 for 650 inclinations. Study on 
effect of pore water pressure high caused due to cracks 
causing de-stability of slope. They have concluded that for 
longest embedment length and high tensile strength the 
reinforcement length should be shorter.  

  
Kuo-Hsin Yang., et.al.[07] in this paper they have 
considered low drainage capacity of fine grained soil in 
order to determine the effect of pore water pressure and 
capillary action on the reinforcement slope. Study on 
effectiveness of sand cushions and granular soil-layer 
sandwiching reinforcement with drain layers to improve 
drainage and stability of reinforced marginal slope, rainfall 
induced suction in different reinforced slopes. Two 
dimensional embankment models was developed by using 
SEEP/W and SLOPE/W software in order to carry 
numerical modeling to investigate hydraulic response and 
stability of reinforced slope with different reinforcement 
drainage system subjected to rainfall and validation of the 
model by measuring PWP distribution within the 
embankment. The maximum sand cushion strength obtain 
was 163 KN/m2 for both Geotextile and Geogrid 
reinforcement for cushion thickness 35cm, the drainage 
and factor of safety increased more than 1.3 assumed. The 
study reveals that the loss of matric suction and 
development of a capillary barrier effect within the 
marginal backfill have negative effect on both global and 
local stability. To overcome this they undertook design 
implication to resolve above problem by improving the 
drainage by design, increasing the reinforcement tensile 
strength.  
 
Ning Luo., et.al. [08] in this paper they have used FEM 
for probabilistic stability analysis of simple reinforced 
slope. Verification of FEM code for unreinforced slopes 
involve comparison of FEM with pLEM approaches, 
cohesive-frictional soil slopes. For reinforced slopes 
modification and verification of mFEM code are carried 
out and analyzed influence of magnitude of soil elastic 
properties and reinforcement stiffness. For unreinforced 
slopes the failure probability increases with increase in 
coefficient of variation with frictional angles 400 and 
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450.Implementation of convergence criterion for mFEM 
code and numerical stability obtain change in strength 
reduction factor, but it remains unchanged. Comparison of 
program mFEM and Sigma/W strain results from 
deterministic analysis of reinforced soil slope was good 
agreement with strains in reinforcement layers. 
Determining factor of safety for unreinforced slope is 
greater that reinforced slope due their nodal displacement 
failure pattern. The numerical outcome representing failure 
in terms of collapse was independent of soil unit weight 
which is the expectation for a purely frictional soil. 

 
E.M. Da Silva., et. al. [09] in this paper they have  
developed soil models that will determine settlements, pore 
pressures and lateral displacements by considering 
prefabricated vertical drain PVDs. Site description consists  
of investigation of site geology, geotechnical properties 
and designed layout of project. For model making they 
have used Plaxis to stimulate the foundation soil. 
Comparison is carried between tested and back-analyzed 
soil and material parameters. They have studied the effect 
of seepage through dikes and PVDs and settlement 
obtained from analyzing the flow. They have used 
piezometre to determine the pore pressure. The horizontal 
displacements (no9) are determined by using clionmeter. 
Safety factor is obtained by Phi-c reduction method. To 
nullify the excess pore pressures reaching embankment 
that can be done by considering flow in calculation. Use of 
Geotextile reinforcement has increased safety factor 10% 
from 31%-41%. By considering both Geotextile and drains 
in worst condition the safety factor increase that varied 
from 52%- 69%.The influence of Geotextile in settlements 
is negligible. Use of both PVDs and Geotextile will have 
more improve performance comparably than individual.  

  
Fei Zhang. [10] in this paper 3D effect on the stability of 
unreinforced corners was discussed by using limit 
equilibrium. It resulted in the determination of the factors 
such as pore water pressure and seismic loading on long 
term stability of reinforced corners. Geometric parameters 
and material properties are the major input for parametric 
studies. Turning corner can enhance the stability of slopes 
by including it’s end effect. 
 
Yanbo Chen., et.al. [11] in this investigation the 
reinforced slope with Geotextile is exposed to drawdown 
load. Plastic limit of 18.5% and liquid limit of 25% of 
cohesive soil was used as model slope. Centrifuge test is 
carried on 50g-ton with maximum acceleration of 250g. 
The maximum length of Geotextile obtained is 12 cm for 
150mm drawdown condition. Geotextile reinforcement 
increased the safety limit with reduced displacement and 
increased the ductility under drawdown condition.  

III. METHODOLOGY 

 

 
 

Fig 1 Research approach 
3.1.  About slope 
 
We have considered slope-1 and slope -2,which is located 
in Kethikal, Mangalore for understanding the stability 
through sesmic design and determining the requirement of 
reinforcement. 
 

 
 

Fig 2 slope considered at Kethikal 
 

Slope -1 have an average slant height of 14.12m at the 
centre and width of 33.2m at bottom with angle of 1420 
between the ground and outer surface of slope externally. 
 
Slope -2 have an average slant height of 21.2 m at the 
centre and width of 49.5 m at bottom with angle of 1420 
between the ground and outer surface of slope externally. 
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Fig 3. Dimensions of slope -1 

 

 
Fig 4. Dimensions of slope -2 

 
3.2.  Collection of sample 
 
Collection of soil sample for conducting tests such as 
Unconfined compression test for finding internal angle ϕ 
and water content. 
 
3.3. Design 
 
The internal and external stability of the considered slopes 
are analyzed  by using sesmic design of reinforced earth 
wall by Satyendra Mittal, IIT Roorkee [17]. 
 
 

IV. TEST PROCEDURE 
 

Unconfined compression test 
 
Preparation of specimen for testing 
 
•Add required quantity of water to this soil and mix the soil 
thoroughly with water. 
•Place the soil in the mould preparation apparatus having 
internal diameter 38mm. 
•Eject the sample after continuous compaction by rotating. 
•Eject the sample. 
•Weight of the UCC sample. 
•Note down the diameter and height of the sample. 
•Place the specimen on the base plate of the load frame 
(sandwiched between the end plates). 
•Place a hardened steel ball on the bearing plate. 
•Adjust the center line of the specimen such that the 
proving ring and the steel ball are in the same line. 
•Fix a dial gauge to measure the vertical compression of 
the specimen. 
•Adjust the gear position on the load frame to give suitable 
vertical displacement. 

•Start applying the load and record the readings of the 
proving ring dial and compression dial for every 5 mm 
compression. 
•Continue loading till failure is complete. 
•Draw the sketch of the failure pattern in the specimen. 
 
Slope -1  
 

1. Sample at the top 
Diameter of the specimen 37 mm and height of the 
specimen 58 mm. 
Weight of the sample 127.6 gms 
Applied force     0.125 KN 
Cross section area   1.0752 x 10-3 m2 
Corrected area 1.16  x 10-3 m2 
Unconfined compression strength of the soil = 1.16 x  10-3 
KN/m2 
Shear strength of soil = (1.165 x  10-3 KN/m2 )/2 = 0.6 
KN/m2 
Water content = 22.1% 
 

2. Sample at the bottom 
Diameter of the specimen 37 mm and height of the 
specimen 86 mm. 
Weight of the sample 185 gms 
Applied force     0.125 KN 
Unconfined compression strength of the soil = 1.15 x  10-3 
KN/m2 
Shear strength of soil = (1.15 x  10-3 KN/m2 )/2 = 0.58 
KN/m2 
Water content = 25.2% 
 

 
Fig 5. UCC sample after testing for condition 2 and 

condition 1 respectively for slope 1 
 
Slope -2 
 
Diameter of the specimen 37 mm and height of the 
specimen 86 mm. 
Weight of the sample 170 gms 
Applied force     0.125 KN 
Unconfined compression strength of the soil = 1.15 x  10-3 
KN/m2 
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Shear strength of soil = (1.15 x  10-3 KN/m2 )/2 = 0.58 
KN/m2 
Water content = 24.9% 
 

 
Fig 6 Fig 5. UCC sample after testing for slope 2 

 

V. ANALYSIS 
 
Analysis of reinforced earth retaining wall being presented 
is based upon prediction of dynamic earth    pressure 
resulting from the ground motion. It consists of following 
mode of failures. 
 
5.1. External stability  
 1. Sliding failure 
 2. Overturning failure 
 3. Tilting or bearing failure 
 
5.2. Internal stability 
 1. Tension failure 
 
 
H = slant height of the slope 

ΓRw R= unit weight of wall fill 

ΓRb R= unit weight of backfill 

q   = intensity of uniformly distributed surcharge 

h   = height of C.G. of the surcharge q from the backfill 

surface 

ϕRw R= angle of internal friction of the wall fill 

ϕRb R= angle of internal friction of the backfill 

KRabdR = dynamic coefficient of active earth pressure 

KRawdR = dynamic coefficient of active earth pressure 

 
 

KRad R= 
(cos(ϕ−ψ))2(1± αh)

cosψ   cos(µ+ψ)  �1+ �sin(ϕ+µ) sin(ϕ+ψ)
cos(µ+ψ)  �

2 

 

ψ= tan−1 � αh
1±αv

� =2.792  

 
 
Therefore, Kad = 0.256 
σRmax = Rground bearing pressure under front edge of wall 
trapezoidal distribution of pressure 
σRmin = Rground bearing pressure under back edge of the 

wall assuming trapezoidal distribution of pressure 

µ = coefficient of friction between the soil(at base    

)reinforced earth wall = 0.5 

δRw R= angle of friction of wall facing 

δRb R= angle of friction of reinforced wall block and 

backfill soil 

αRhR = horizontal sesmic coefficient 

αRvR = vertical sesmic coefficient 

IS : 875(part1, 2-5) Loading standards 

 

𝛼ℎ= �
Z Sa � IR�

2 g
� = 0.05 

 
Z = Table -1, IS 1893-2002 comes under Zone -3  

I  =  Important factor = 1.5 

� I
R
�= service and convity ‹ 1 

R = OMRF = 3 
𝑆𝑎
𝑔

 = Average responses acceleration coefficient for   

medium soil = 1.25 

𝛼ℎ = 𝛼ℎ
2

 = 0.025 

SRHR = horizontal spacing of reinforcing strips 

SRVR = vertical µspacing of reinforcing strips  

TRiR = maximum tensile force to be resisted by 

reinforcement iP

th  
Player 

 

In developing the non-dimensional charts, it is assumed 

that backfill soil properties are same as those of wall 

i.e.,  

ΓRw R= ΓRbR = Γ 

ϕRwR = ϕRb R = ϕ 

δRw  R = δRbR = δ 

KRawd R= KRabd = RKRad 

 
5.1. External stability 
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5.1.1Sliding failure  
Factor of safety =    𝐹𝑆         
 

 𝐹𝑆= 
Resisting force
Sliding force

 

 
FS R= 

µ (Γw H L+q L)x (1± αv)
1
2  Kabd  γb  H2+Kabdq H+ αh q L 

 

 
L
H

= 
FS  Kabd(0.5+q

Γ 
�1+qΓ�  (µ (1+ αv) –FS  αh ) 

 

 
5.1.2. Overturning failure Overturning fa  

 

F0 R R= 
Stabilization moment
Overturning moment

 
 

F0= 
(1±αv)   � γwH  L2

2   +   q L2

2 �

Kabd γb H3

6  +  
Kabd q  H2

2  + 
γw αh  L H2

2 +  αh q L (H+h)
 

 
 
Check  
(1 + αh) �1 + q

γ H
�  �L

H
�
2
−   αh F0 �1 +

 2 q
γ H

 �1 + h
H
�� �L

H
� −  F0 Kabd  �

1
3

+  q
γ H
�  = 0 

…..(1) 
 
L
H

 = −b+  √b2− 4ac
2a

  
 
a = (1 +  αv) �1 + q

r H
�  

 
b =  −αh F0 �1 + 2 q 

r H
�1 + h

H
�� 

 
c = −F0 Ka �

1
3

+  q
r H
� 

  
5.1.3.Tilting or bearing failure 
σmax=  
 

(1+ αv) (rw H+q)+ 16 Kabd rb H3+ 1 2 Kabd q H2

+ 12αhrw L H2+ q L αh (H+h)
L2
6

     

 
σmin =  
 
(1 −  αv) (rw H + q) + 1

6
 Kabd rb H3 +  1

 2
 Kabd q H2

+ 1
2
αhrw L H2 +  q L αh (H + h)

L2

6

 

 
5.2. Internal stability 

 
5.2.1. Tension failure 

 
Ti= Kabd(q + r hi[1 ± αv])  SV  
 
 

VI. RESULT AND DISCUSSION 
SLOPE 1 
Condition 1: At the top of the slope 
H = 2 m 
Γw = 10 KN/m3 

Γb = 10 KN/m3 

q   =  0.1 KN/m 

h   = 1m  

ϕw = ϕb = angle of internal friction of the soil = 380 
 
CASE 6.1.1 
 
SV  = 200mm= 0.2m 

L = 10m 

Number of Geotextile reinforcement required = 2m/0.2m  

= 10 

 
Table 1: Factor of safety and (L/H) values for the slope -1 
with SV = 0.2m and L=10m in terms of      failures considered 
in 5.1 and 5.2 
 
SL. 
NO
. 

TYPE OF 
FAILURE 

DESCRIPTION �
L
H
� 

External Stability 
1 Sliding 

stability 
FS= 2 0.6

3 
2 Overturning 

stability 
Fo= 77.03  

 From Equation 1, 
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Check is 0.26   
a= 1.03 , b= -3.9, 

c= -6.2 

 
 

4.9 
3 Tilting or 

bearing 
failure  

σmax= 7.43 N/mP

2 
σmin=7.38 N/mP

2 
- 

Internal Stability 
4 Tension 

failure 
Ti=0.53 N - 

 
CASE 6.1.2 
 
SV  = 100mm= 0.1m 

L = 10m 

Number of Geotextile reinforcement required = 2m/0.1m  

= 20 

 

Table 2: Factor of safety and (L/H) values for the slope -1 

with SV = 0.1m and L=10m in terms of      failures considered 

in 5.1 and 5.2 

SL.NO. TYPE OF 
FAILURE 

DESCRIPTION �
L
H� 

External Stability 

1 Sliding 
stability 

FS= 2 0.626 

2 Overturning 
stability 

Fo= 77.03  
 
 
 

4.9 

From Equation 
1, Check is 0.26   

a= 1.03, b= -
3.9, c= -6.2 

3 Tilting or 
bearing 
failure  

σmax= 7.43 N/mP

2 
σmin=7.38 N/mP

2 
- 

Internal Stability 

4 Tension 
failure 

Ti=0.288 N - 

 
 
CASE 6.1.3 
 
SV  = 200mm= 0.2m 

L = 5m 

Number of Geotextile reinforcement required = 2m/0.2m  

= 10 

Table 3: Factor of safety and (L/H) values for the slope -1 

with SV = 0.2m and L=5m in terms of      failures considered 

in 5.1 and 5.2 

SL.NO
. 

TYPE OF 
FAILURE 

DESCRIPTIO
N 

�
L
H
� 

External Stability 
1 Sliding 

stability 
FS= 2 0.3 

2 Overturnin
g stability 

Fo= 31.02  
 

0.33
6 

a= 1.03, b= -
0.06, c= -0.1 

3 Tilting or 
bearing 
failure  

σmax= 6.952/mP

2 
σmin=6.712 N/mP

2 
- 

Internal Stability 
4 Tension 

failure 
Ti=0.53 N - 

 
 
CASE6 1.4 
 
SV  = 100mm= 0.1m 

L = 5m 

Number of Geotextile reinforcement required = 5m/0.1m  

= 20 

Table 4: Factor of safety and (L/H) values for the slope -1 

with SV = 0.1m and L=5m in terms of      failures considered 

in 5.1 and 5.2 
 
SL.NO
. 

TYPE OF 
FAILURE 

DESCRIPTIO
N 

�
L
H
� 

External Stability 
1 Sliding 

stability 
FS= 2 0.2

8 
2 Overturnin

g stability 
Fo= 31.04  

 
 
 

2.5 

From Equation 
1, Check is 0 
 

a= 1.03, b= -
1.6, c= -2.5 

3 Tilting or 
bearing 
failure  

σmax= 6.9 N/mP

2 
σmin=6.73 N/mP

2 
- 

Internal Stability 
4 Tension 

failure 
Ti=0.28N - 

 
CONDITION 2: AT THE BOTTOM OF THE SLOPE 
H = 12.12 m 

ΓRw R= 10 KN/mP

3 

ΓRb R= 18 KN/mP

3 

q   =  0.1 KN/m 

h   = 6.2 m  

ϕRw R= ϕRbR = angle of internal friction of the soil = 38 P

0 
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CASE 6.2.1 

SRV  R= 200mm= 0.2m 

L = 10m 

Number of Geotextile reinforcement required = 12.12m
0.2m

  = 

61 

Table 5: Factor of safety and �𝐋
𝐇
� values for the slope -1 with 

SRVR = 0.2m and L=10m in terms of      failures considered in 

5.1 and 5.2 

Sl. No. Type of Failure Description �
L
H
� 

External Stability 

1 Sliding stability FS= 1.97 0.61 

2 Overturning 
stability 

Fo= 3.8  
 
 
 
0.64 

From Equation 1, 
Check is 0.21   
a=1.025,b= -
0.1896, c= - 0.3 

3 Tilting or 
bearing failure  

σmax= 304. 2 N/mP

2 
σmin= 296.4 N/mP

2 
- 

Internal Stability 

4 Tension failure Ti=5.86 N - 
 
 
CASE 6.2.2 

SRV  R= 100mm= 0.1m 

L = 10m 

Number of Geotextile reinforcement required = 12.12m
0.1m

  = 

120 

Table 6: Factor of safety and �𝐋
𝐇
� values for the slope -1 with 

SRVR = 0.1m and L=10m in terms of      failures considered in 

5.1 and 5.2 

SL.NO. TYPE OF 
FAILURE 

DESCRIPTION �
L
H
� 

External Stability 

1 Sliding stability FS= 1.97 0.61 

2 Overturning 
stability 

Fo= 3.8 0.64 

From Equation 1, 
Check is 0.21   
a= 1.025,b= -
0.1896, c= - 0.3 

3 Tilting or 
bearing failure  

σmax= 304. 2 N/mP

2 
σmin= 296. 4 N/mP

2 
- 

Internal Stability 

4 Tension failure Ti=1.65N - 
 
 
CASE 6.2.3 

SRV  R= 200mm= 0.2m 

L = 5m 

Number of Geotextile reinforcement required = 12.12m
0.2m

  = 

61 

Table 7: Factor of safety and �𝐋
𝐇
� values for the slope -1 with 

SRVR = 0.2m and L=5m in terms of      failures considered in 5.1 

and 5.2 

SL.NO. TYPE OF 
FAILURE 

DESCRIPTION �
L
H� 

External Stability 

1 Sliding stability FS= 0.986 0.3 

2 Overturning 
stability 

Fo= 1.2  
 
0.336 a= 1.03, b= -0.06, 

c= -0.1 
3 Tilting or 

bearing failure  
σmax= 379.3N /mP

2 
σmin=378.1 N/mP

2 
- 

Internal Stability 

4 Tension failure Ti=5.9 N - 
 
 
CASE 6.2.4 

SRV  R= 100mm= 0.1m 

L = 5m 

Number of Geotextile reinforcement required = 12.12m
0.1m

  = 

120 

Table 8: Factor of safety and �𝐋
𝐇
� values for the slope -1 with 

SRVR = 0.1m and L=5m in terms of      failures considered in 5.1 

and 5.2 

SL.NO. TYPE OF 
FAILURE 

DESCRIPTION �
L
H
� 

External Stability 

1 Sliding stability FS= 1 0.28 

2 Overturning Fo= 1.1  
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stability From Equation 1, 
Check is 0.17 
 
a= 1.03, b= -0.05, 
c= -0.084 

 
 
 
0.313 

3 Tilting or 
bearing failure  

σmax= 380.3 N/mP

2 
σmin=378.5N/mP

2 
- 

Internal Stability 

4 Tension failure Ti=1.7N - 
 
 
6.2. SLOPE 2 
H = 21.2 m 

ΓRw R= 10 KN/mP

3 

ΓRb R= 18 KN/mP

3 

q   =  15 KN/m 

h   = 11.2m  

ϕRw R= ϕRbR = angle of internal friction of the soil = 38 P

0 
 
CASE 3.1 

SRV  R= 200mm= 0.2m 

L = 10m 

Number of Geotextile reinforcement required = 21.2m
0.2m

  = 

106 

Table 9: Factor of safety and �𝐋
𝐇
� values for the slope -2 with 

SRVR = 0.2m and L=10m in terms of      failures considered in 

5.1 and 5.2 

SL.NO. TYPE OF 
FAILURE 

DESCRIPTION �
L
H
� 

External Stability 

1 Sliding stability FS= 1.02 1.12 

2 Overturning 
stability 

Fo= 1.2  
 
 
 
0.2 

From Equation 1, 
Check is 0.09   
a= 1.06 , b= -0.06, 
c= -0.12 

3 Tilting or 
bearing failure  

σmax= 594.5 N/mP

2 
σmin=592.4 N/mP

2 
- 

Internal Stability 

4 Tension failure Ti=10.6 N - 
 
CASE 3.2 

SRV  R= 100mm= 0.1m 

L = 10m 

Number of Geotextile reinforcement required = 21.2m
0.1m

  = 

212 

Table 10: Factor of safety and �𝐋
𝐇
� values for the slope -2 with 

SRVR = 0.1m and L=10m in terms of      failures considered in 

5.1 and 5.2 

SL.NO. TYPE OF 
FAILURE 

DESCRIPTION �
L
H
� 

External Stability 

1 Sliding stability FS= 1.02 1.12 

2 Overturning 
stability 

Fo= 1.2  
 
 
 
0.2 

From Equation 1, 
Check is 0.09   
a= 1.06 , b= -
0.06, c= -0.12 

3 Tilting or 
bearing failure  

σmax= 594.5 N/mP

2 
σmin=592.4 N/mP

2 
- 

Internal Stability 

4 Tension failure Ti=5.32 N - 
 
CASE 3.3 
SRV  R= 100mm= 0.1m 
L = 15m 
Number of Geotextile reinforcement required = 21.2m

0.1m
  = 

120 
Table 11: Factor of safety and �𝐋

𝐇
� values for the slope -2 with 

SRVR = 0.1m and L=15m in terms of      failures considered in 
5.1 and 5.2 
SL.NO. TYPE OF 

FAILURE 
DESCRIPTION �

L
H
� 

External Stability 

1 Sliding stability FS= 1.55 0.67 

2 Overturning 
stability 

Fo= 2.52  
 
0.28 a= 1.06, b= -

0.141, c= -0.244 
3 Tilting or 

bearing failure  
σmax= 282.4 N/mP

2 
σmin=278.4 N/mP

2 
- 

Internal Stability 

4 Tension failure Ti=9.13 N - 
 
CASE 3.4 
SRV  R= 100mm= 0.1m 

L = 12m 
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Number of Geotextile reinforcement required = 21.2m
0.1m

  = 

212 

Table 12: Factor of safety and �𝐋
𝐇
� values for the slope -2 with 

SRVR = 0.1m and L=12m in terms of      failures considered in 

5.1 and 5.2 

SL.NO. TYPE OF 
FAILURE 

DESCRIPTION �
L
H
� 

External Stability 

1 Sliding stability FS= 1.33 1.11 

2 Overturning 
stability 

Fo= 1.82  
 
 
 
.18 

From Equation 1, 
Check is 0.13 
 
a= 0.9, b= -0.141, 
c= -0.244 

3 Tilting or 
bearing failure  

σmax= 132.4 N/mP

2 
σmin=131.4 N/mP

2 
- 

Internal Stability 

4 Tension failure Ti = 0.532N - 
 

 
1. In case of 6.1.1, 6.1.2, 6.1.3 and 6.1.4, the sliding 
stability value is greater than 1.5, which is safe for 2m  
height slope considered  in sliding failure  In case of 
6.1.1, 6.1.2, 6.1.3 and 6.1.4, the overturning  stability 
value is greater than 1.5, which is safe for 2m  height 
slope considered in overturning. In case of 6.1.1, 6.1.2, 
6.1.3 and 6.1.4, the bearing capacity or tilting  failure 
value is lesser  than γ H= 20KN/m3, which is not safe for 
2m  height slope in tilting failure. 

 
2.  In case of 6.2.1 and 6.2.2 , the sliding stability 
value is greater than 1.5, which is safe for 12.12m  height 
slope considered in sliding failure. In case of 6.2.1and  
6.2.2, the overturning  stability value is greater than 1.5, 
which is safe for 12.12m  height slope considered in 
overturning failure. In case of 6.2.1, 6.2.2, 6.2.3 and 6.2.4, 
the bearing capacity or tilting  failure value is greater  than 
γ H= 218.2KN/m3, which is  safe for 12.12m  height slope 
in tilting failure in tilting failure 
.  
3. In case of 6.3.3, the sliding stability value is 
greater than 1.5, which is safe for 21.2m  height slope 
considered in sliding failure. In case of 6.3.3 and  6.3.4, the 
overturning  stability value is greater than 1.5, which is 
safe for 21.2m  height slope considered in overturning 
failure. In case of 6.2.1, 6.2.2 and 6.2.3the bearing capacity 

or tilting  failure value is greater  than γ H= 381KN/m3, 
which is  safe for  21.2m height slope in tilting failure in 
tilting failure 
 

VII. CONCLUSION 
The investigation and analysis  on  Geotextiles have 
proved to be success in improving the engineering 
properties of the soil such as strength and bearing capacity. 
Geotextiles are suitable for reinforcement material and 
their feasibility in slope stability are determined by 
constructing models, analysis through different software 
for the different  type of soil, type of construction, type of 
requirement ,etc has to be carried out. Study has to be 
carried on multifunctional use of Geotextile such as 
reinforcement, drainage, and filtration made  Geotextile to 
use in different type of soil according to the requirement 
which makes Geotextile as sustainable material. 
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