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Abstract: In the analysis of the statistical stability of the safety factor (SF) design basis the design can be calculated in many 

ways such as the standard measurement method and the Finite element method (FEM) method. In some cases stability 

analysis is highly dependent on certain methods which are why it becomes a major problem related to the selection of 

methods needed for analysis. In recent years FEM has been used in the study of stability-related problems. From the analysis 

using Plaxis-2D shows that The Lateritic soil of this region is very stable and can be used effectively in the construction of 

fencing as a Sub-grade. 
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1 INTRODUCTION 

A network of roads and trains play an important role in the development of the country. It has been found that fencing that serves 

as a small distance for this footprint involving various soil mixes results in significant overcrowding due to road loads. It is therefore 

very important for engineers to learn the behavior of the wall where it is loaded. The inclusion of this puts engineers at a 

disadvantage in learning the ground. Therefore in this current work the focus is on studying the stability analysis of low-grade 

compacting as a wall using the Plaxis-2D FEM basic software. 

 

2 LITERATURE REVIEW 

Slope stability requires a great deal of attention from researchers as it has always been an old problem and an important problem 

for engineers in the field of construction (Merifield and Lyamin 2009). Regular analysis achieves a secure design for the stability 

of small-scale sites. So learning how to fail plays an important role. The term stability analysis can be defined as the resistance of 

an area that is prone to failure by sliding or falling. In recent years limited object analysis has become one of the best numerical 

methods for solving stability problems and has been widely used as a numerical method for analyzing computer-based geo-technical 

methods (Newmark, 1965). PLAXIS-2D is a FEM software widely used by geo-technical engineers in the problem of rock and soil-

related stability analysis [1] [2]. 

 

Stabilization calculations were performed to assess the safe design of man-made or natural slope-like slopes and horizontal 

conditions respectively. The term stability analysis can be defined as the resistance of an area that is prone to slippery failure or 

collapsed analysis aimed at a safe formation in relation to sub grade stability. The failure method plays an important role in this 

study. The final feature analysis is the best numerical method for determining the stability problem. A widely accepted numerical 

method for analyzing the analysis of geotechnical soil stability based on Plaxis 2D, Soil stability based on Plaxis 2D slope stability 

requires the attention of engineers in the construction field as it is an important problem [3]. Stability analysis is an important role 

not only in the construction of transport facilities such as highways,  railways, and canals; but also the development of natural 

resources such as overhead mines, waste disposal, and land dams; and many other human activities, including construction 

and excavation. The slope failure in these applications may be due to internal manipulation or man- made movements, a natural 

slope, or a combination of both. On man-made slopes, subsoil and saturated soil structures are highly conducive to stability. In this 

study, a statistical analysis was performed to simulate the stability of a road filling line using local filling materials [4]. 

 

Even carefully designed buildings are under stressful conditions and the investment in these buildings is in vain due to the large 

seasonal changes that take place in the extension of the expanded soil. Various researchers have used a variety of stabilizing 

materials and techniques in their research work to control the expansion of expanded soils to improve the performance of such soil-

based structures. Lime reinforcement and fly ash strengthening techniques are very popular among researchers. In the test the fly 

ash concentration has been investigated to assess the impact of such stability on plasticity, hydraulic conductivity and inflammatory 

properties. Some researchers have even studied the stability of fly ash itself through lime and gypsum [5]. 

 

The railway forms one of the largest networks in the world that provides passengers and transportation. Increasing the level of 

transport services puts a huge burden on railway infrastructure. In order to meet the growing demand for efficient freight forwarding, 

the railway industry has increased traffic volume and increased axle loading. that is, the increase in demand for such transportation 

has led to the use of heavy and fast trains, which has caused a great deal of stress caused by traffic on the railway line. This often 

results in significant cumulative degradation and loss of stability and geometry of common tracks. Such degradation under repeated 

tire loads results mainly in loss of ballast stability by particle breakage, degradation, cyclic congestion and associated deformities, 

as well as sedation of subballast and subgrade sub- layers. Loss of stability and geometry has inevitably led to a dramatic increase 

in the cost of track adjustment, which includes mainly ballast treading. The performance of the ballast is also influenced by the type 
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of sub grade; therefore, sub grade reinforcement is sometimes required to improve track performance and longevity [6]. 

 

A complete test layer has been developed in Pitsanulok Province, Thailand on solid ground using five different types of 

reinforcement material (polymeric on one side and steel on the other). Reinforced concrete slope (RSS) was reinforced with 

polymeric materials with soil pockets as a reference, and the mechanically stabilized earth wall (MSE) was reinforced with steel 

reinforcement with precast concrete panels as a reference. The road is fully equipped with piezometers, seating plates, inclinometers, 

full pressure cells and type gauges and is subject to careful field monitoring to obtain high quality data. The purpose of this study 

was to compare the behavior of polymeric- and metallic-reinforced embankments on a solid basis with 3D numerical simulations 

made using PLAXIS 3D. Special attention was given to lateral migration, precise settlements, complete direct pressures and strong 

strength in stabilization [7]. 

Slope is the most prone and unsupported weight. It can create naturally as well as man. We can see this as embankment and cut. In 

slope stability studies the instability of any slope is now a challenge these days. Instability is possible with a number of factors. 

Even natural slopes also fail when they interfere with geometric changes, exerting force, cutting power decreases etc. Large soils 

in an area with a clear slope can lead to a slope from a high level to a low level. Sudden earthquakes during an earthquake can cause 

great inertia in a downward spiral. These attractive inertia forces change their directions differently in size many times over. Thus, 

the slope safety feature may be less than one at a time several times during an earthquake. Therefore, when the total removal exceeds 

a certain limit, the slope may be considered a failure. To analyze the stability of slopes under dynamic conditions a number of 

methods have been used by researchers. Seismic slope stabilization statistics have become one of the most important tasks in 

geotechnical earthquake engineering. Slope problems are more common on highways and cause failures due to landslides that lead 

to large communities or slips due to lack of shaving power, landslides and thus create difficult driving conditions and the 

rehabilitation and repair of expensive highways [8] [9]. Soil consolidation, has become a widely used method of constructing land 

that provides an attractive and affordable subdivision of the underground. Increased use and acceptance of soil consolidation has 

been attributed to a number of factors including cost savings, aesthetics, simpler and faster construction techniques, better seismic 

efficiency, and the ability to tolerate greater overall resolution and variability without structural stress [10]. 

 

3 REVIEW OF SLOPE STABILITY ANALYSIS 

Pillars over 10 feet in length or any fence on soft soil, or those covered with a lightweight filling require an in-depth analysis of 

stability, as do any envelopes with lateral slopes deeper than 1V: 2H. In addition, any filling placed near or opposite the location or 

foundation of the bridge, or which may affect the adjacent structure buried or above ground, will likewise require stability analysis. 

The walls of the highway should have a minimum safety feature of 1.25. When adjusting the embankment or slip out slide, and the 

minimum safety feature can be considered 1.15. The supporting beams or potential impacts on the bridge should have a minimum 

safety feature of 

1.5. The permissible deviation of the transition is not more than 200 mm [3]. 

Geotechnical engineers make extensive use of Plaxis software, FEM software for problem-solving analysis of rocks and soil. Delft 

Technical University began developing Plaxis Software in 1987 to analyze the soft soils of lowland Holland [9]. In stability analysis, 

Plaxis software can be used effectively as well as in soil stability investigations. 

 

4 PLAXIS -2D 

A widely accepted approach, the software was first developed by the University of Delft's technology university in 1987. It can be 

used effectively in the investigation of soil conservation. Input processes allow advanced output services to provide detailed 

presentation of calculation results. 

1. Plaxis 2D works 

2. Data input is provided with the Plaxis input module 

3. Plaxis inputs are supplied in terms of size, load conditions, and visible properties. 

4. Material includes groundwater table data in the event of soil analysis if necessary. 

5. The land fence is modeling. 

6. To calculate the tire load, the mesh is done by clicking on the mesh option and producing an output window. 

7. A computerized calculation of the wear and tear of the wheels is also being tested. 

8. Outputs located within the boundary of each soil element. 

 

5 METHODOLOGIES 

The purpose of the current research work was to analyze the effectiveness of geosynthetic reinforcement on rail tracks placed under 

loading cycle by considering various parameters such as types of geosynthetics used as stabilizers, placement of reinforcing layers, 

number of reinforcing layers and various subgrade conditions. The analysis is made up of three natural subrades namely, black 

cotton coil, alluvial soils and lateritic soil. 

 

6 CONCLUSIONS 

From the study it was noted that the increase in the height during the edge decreased while the pressure remained almost unchanged 

in the back soil. This indicates that the lateral angles when analyzed to achieve the same height the lateral angles receive higher 

pressure and stiffness. The results of this study showed that the high resilience of lateritic soil is strongly influenced by the safety 

factor. Slope rigidity analysis is one of the most important topics in geotechnical engineering. For the construction of railways, 
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poles, ditches, road embankments, land dams etc. it travel on different slopes with different geometric shapes. 
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