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Abstract: The widespread use of the retaining wall has encouraged research for appropriate, clean, quick and expense large 

wall construction technologies. Mortar's lower technology is particularly promising among several technologies that employ 

interconnecting bricks. This is done easily with the notion and execution of wall sustainability against soil strain. One such 

model closer to the sustainability of the wall was the study done and illustrated in this article. The layout notion of the 

interconnecting structure block and its application as a wall are examined in this study. The walls have their strength 

characteristics tested using ansys software. Similarly, the use of the particular interconnecting construction block below does 

not raise electricity more handy, but further minimises the amount of human effort. Such blocks may transfer from one 

location to another without any problem. In this study, the interconnecting generation of walls and in particular, the impact 

of a brick layout on wall accuracy and wall conduction (precept strain, deformation) while positioning lateral forces is ready 

for improvement. This is an opportunity to enhance wall construction. This study comprises of an analysis of a wall including 

interconnecting structurally blocks and evaluation of the RCC wall for several design limits. 
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------------------------------------------------------------------------------------------------------- 
I INTRODUCTION 

The prefabricated construction idea contains structures 

where the majority of people are standardised and created 

in nature in an area remote from the building, and are then 

brought to the assembly website. The elements are artificial, 

employing industrial processes fully based on mass 

production as a means of building large-scale houses at 

cheap cost in a short period. Carbon fiber is a 

manufacturing product manufactured through replacing 

cement in a repeatable mildew, or "form" and then healed in 

controlled circumstances. 

In contrast, broad concrete is transferred to particular 

website forms and treated on the website. For moderate to 

medium upward thrust dwellings, however, modular 

production has been embraced widely, but is somewhat 

limited for large increases. The lateral strength tolerance of 

modules excess increases is a special need of knowledge.  

Maximum such constructions accept lateral strength-

resistant solid-in-situ core that remains labor-related. These 

paper targets extend the employment of precast shear walls 

as part of the excessive rising modulus to a new lateral 

resistant force. 

II. RETAINING WALL 

       Retention walls are very strong walls used side by side 

to sustain the soil so that they may be maintained on two 

sides at certain phases. Preservation buildings are 

mechanisms that contain soil on a path that it will no longer 

protect naturally (generally a steep, close to-vertical or 

vertical slope). They are often employed in places of land 

with undesired slopes or when the panorama wants to be 

seriously sculpted and developed for additional specific 

tasks such as hillside agriculture or road overpasses amid 

unique altitudes. A preserved wall that holds dirt at the 

ground and water at the front is called a seabed or a 

firewall. 
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Classification of retaining wall 

•      Gravity wall-Masonry or Plain concrete  

•      Cantilever retaining wall-RCC (Inverted T and L)  

•      Counterfort retaining wall-RCC 

•      Buttress wall-RCC 

Earth pressure 

 Earth Pressure distribution is the tension on the 

horizontal route of the soil. It effects the consolidated 

conductivity and power of the soil and takes far account of 

geotechnical systems including maintenance of clothing, 

cellars, tunnel, reinforced concrete and tight-filled 

excavations. the maximum horizontal strain is crucial. The 

lateral stress coefficient, k, is defined because the horizontal 

pressure ratio Ţ'h to the vertical pressure, Ţ'v. The pressure 

is described. The strong pressure is the intermetallic force 

determined by excluding the pores stress from the total 

pressure stated in the mechanics of the soil. K is a product 

of the houses and stress records for a certain soil deposit. 

The minimum firm cost is OK, for example, ka; the 

saturation vapor force is achieved when the wall retaining 

motions are distant from the ground. The minimum solid 

cost is OK. The strongest fee is all right, kp, the lateral soil 

stress coefficient; the excess pore pressure may grow to a 

vertical plough, for example, that pushes soil horizontally. 

The 'at-rest' factor of maximum horizontal stress, kp, is 

obtained for a leveling earth deposition with 0 horizontal 

tension within the ground.  

 

Fig.1 Pressure acting on retaining wall 

III. PRECAST RETAINING WALL 

          The upgraded variant of traditional casting technology 

is interlocking bricks. Every brick is intended to attach itself 

without the need of morter to the opposing block. Excessive 

large interlocked blocks are constructed of concrete, sand 

and soil of stone blended in appropriate proportions. The 

stated materials are proportionally batched and mixed. Once 

the appropriate mix is ready, bricks in the relevant locking 

styles are compacted. The position of the holding wall 

changes, depending on the amount of the pressure, in 

addition to that of the steel within the wall. Since significant 

amounts of steel are used in such barriers, considerable 

economic assistance is necessary. Therefore, to prevent this 

problem, we have established the precast preservation 

blocks to form a preserving wall and depend upon the 

interlocked base. For this study project, the structure is made 

looser in metal and the locking machine built in such a way 

that it can survive the conventional wall extra effectively. 

Toughness of wall 

 So over decades, precast concrete strength will 

steadily grow. 

 There may be various materials to the pot, relaxing 

with sluggishness and pressure, losing energy, 

disturbing with time and unable to tolerate vehicular 

impacts. 

 Precast concrete's burden-sports capacity is based on 

its particular structural features and does not depend 

on the energy or the extent of surrounding 

reinforcement. 

 Research has revealed that in addition to a hundred 

years, precast concrete goods may give a lifespan. 

Extra design alternatives to prolong the lifetime of 

cement goods are available in intensive settings. 

IV. DESIGN AND CONCEPT OF PRECAST 

INTERLOCKING BLOCK. 

1. There are various problems with the standard 

precast retaining wall employed in the bulk phase. 

Concrete precasting dangers exist. You may talk 

about them below. 

2. High preliminary financing: Heavy and complex 

machinery, which need excessive initial financing 

are essential for the installation of a pre-casted 

concrete factory. There should be a large size of 

precast infrastructure projects to guarantee enough 

revenue. 

3. Transport problems: the website may be developed 

in a remote place from the concrete precast 

facility. If so, trailers must be brought to the site 

by the precast contributors. In many 

circumstances, the lower price of precast concrete 

is offset by shipping costs. 

4. Problems of handling: caution and attention in 

order to handle precast concrete should be taken 

properly. Precast participation are usually hefty 

and hefty and can handle without any injury. 

Transportable cranes or turrets are often employed 

for the treatment of precise people. 
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5. Change: in the case of prefabricated structures, it 

is difficult to modify the structure for kilometres. 

For example, the whole stability of a structure will 

be achieved if a component block is to be 

demolished for modification. 

6. Working with touch: installing the precast pieces 

is also one of the crucial aspects for ensuring a 

robust structural behaviour. Connections between 

various structural components must be adequately 

monitored and carried out to ensure that the 

meaning of the connection is simple, semiflexible 

or inflexible.  

 Defective connectors may also lead to water leaks 

and noise isolation failure. We found the new layout of the 

block blocks with the purpose to steer clear from most of 

these problems. The blocks will be arranged in and 

evaluated in Ansys workbench. 

 

Fig 2 Design of precast interlocking block (3D view) 

 

Fig 3 Side view of the block 

As seen in pictures above, the structural block design is 

developed. These blocks have been built using ansys. 

V. EXPERIMENTATION WORK AND ANALYSIS 

1. By taking account of numerous connecting 

patterns and strengths, the structure of the block is 

developed. 

2. This block is then turned into a wall for retention. 

3. The following is taken into account in two 

examples of walls: 

 CASE A: All sides are fixed. 

 CASE B: Only bottom is fixed. 

4. The three different heights of 2m, 3m&4m are 

further studied. 

The concrete grade M50 has been used for block instruction 

in the software application. The electrical and structure of 

the cement is the kind of concrete, and after 28 days of 

experimental generation the minimum electricity of the 

concrete must be defined. The concrete grade is taken in 

Mpa measures, where m stands for mixing and Mpa is 

indicative of the overall power. 

Various factors affecting earth pressure. 

Earth pressure varies according to the kind of 

compaction and soil conditions and wall height: 

Various instances are regarded as following the various 

soil properties conditions. 

Case 1. Dry leveled back fill. 

Case 2. Two layred leveled backfill. 

Case 3. Submerged leveled backfill. 

Case 4. Leveled backfill with uniform surcharge. 

Case 5. Backfill with inclined surface. 

CASE A and CASE B both cases are analised for all the 

above conditions. 

Table 1 Active pressures calculated at various heights and 

cases 

Height Pressure 4m (Mpa) 

Case 

1 0.024 

2 0.020 

3 0.016 

4 0.039 

5 0.026 
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Modeling in ANSYS 

 

Fig. 4 Position of normal stress acting on wall  

 

Fig. 5  Position of Maximum principle stress acting on wall 

 

Fig. 6  Position of total deformation acting on wall 



|| Volume 6 || Issue 6 || June 2021 ||              ISO 3297:2007 Certified                                     ISSN (Online) 2456-3293 

 

 

IMPACT FACTOR 5.856            WWW.OAIJSE.COM      DOI 10.51397/OAIJSE06.2021.0019   115  

The analysis was done using Ansys programme above and the findings are displayed in the table below. 

VI. RESULTS AND DISCUSSION 

A.  All sides are fixed (Case A) 

Case 1. Dry levelled back filled 

Table 2 Maximum principal stress, normal stress and total deformation of wall 

Height in m Maximum principal stress 

(Mpa) 

Normal stress (Mpa) Total deformation (mm) 

4 5.31 4.24 0.11 

 Case 2. Two layered leveled backfill. 

Table 3 Maximum principal stress, normal stress and total deformation of wall  

Height in m 
Maximum principal stress 

(Mpa) 
Normal stress (Mpa) Total deformation (mm) 

4 4.32 3.81 0.09 

Case 3. Submerged leveled backfill. 

Table 4 Maximum principal stress, normal stress and total deformation of wall  

Height in m 
Maximum principal stress 

(Mpa) 
Normal stress (Mpa) Total deformation (mm) 

4 7.66 3.86 0.12 

Case 4. Leveled backfill with uniform surcharge. 

Table 5 Maximum principal stress, normal stress and total deformation of wall  

Height in m 
Maximum principal stress 

(Mpa) 
Normal stress (Mpa) Total deformation (mm) 

4 9.08 7.22 0.18 
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Case 5. Backfill with inclined surface. 

Table 6 Maximum principal stress, normal stress and total deformation of wall  

Height in    m 
Maximum principal stress 

(Mpa) 
Normal stress (Mpa) Total deformation (mm) 

4 7.04 6.21 0.12 

The wall analysis was performed and same analysis was performed on the wall which was fastened only at the bottom 

of the wall and the rest of the sides were left free. 

B. Only bottom is fixed. (Case B) 

Case 1. Dry levelled back filled  

Table 7 Maximum principal stress, normal stress and total deformation of wall  

Height in m 
Maximum principal stress 

(Mpa) 
Normal stress (Mpa) Total deformation (mm) 

4 6.25 5.1 1.53 

Case 2. Two layred leveled backfill.        

Table 8 Maximum principal stress, normal stress and total deformation of wall  

Height in m 
Maximum principal stress 

(Mpa) 
Normal stress (Mpa) Total deformation (mm) 

4 10.25 5.9 1.26 

Case 3. Submerged leveled backfill. 

Table 9 Maximum principal stress, normal stress and total deformation of wall  

Height in m 
Maximum principal stress 

(Mpa) 
Normal stress (Mpa) Total deformation (mm) 

4 15.58 8.63 2.09 
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Case4. Leveled backfill with uniform surcharge. 

Table 10 Maximum principal stress, normal stress and total deformation of wall  

Height in m 
Maximum principal stress 

(Mpa) 
Normal stress (Mpa) Total deformation (mm) 

4 10.16 8.29 2.49 

Case 5. Backfill with inclined surface. 

Table 11 Maximum principal stress, normal stress and total deformation of wall  

Height in m 
Maximum principal stress 

(Mpa) 
Normal stress (Mpa) Total deformation (mm) 

4 6.95 5.68 1.7 

C. Comparison of RCC and Precast Retaining wall 

Table 12 Total Deformation 

 Total Deformation mm 

Time Precast R.C.C. 

1 5.19E-13 6.65795E-13 

2 3.73E-06 4.77642E-06 

3 5.79E-07 7.42896E-07 

4 3.06E-07 3.92132E-07 

5 1.16E-06 1.49107E-06 

6 6.83E-08 8.75345E-08 

7 7.30E-08 9.35946E-08 

8 3.97E-07 5.08913E-07 

9 6.10E-07 7.82377E-07 

10 1.31E-07 1.68168E-07 
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Table 13 Max. Principal Stress Mpa 

Max. Principal Stress Mpa 

Time Precast   R.C.C.  

1 2.74E-12 3.50975E-12 

2 1.85E-05 2.37692E-05 

3 2.88E-06 3.69706E-06 

4 1.52E-06 1.95136E-06 

5 5.79E-06 7.42012E-06 

6 3.40E-07 4.35626E-07 

7 3.63E-07 4.65841E-07 

8 1.98E-06 2.53268E-06 

9 3.04E-06 3.8936E-06 

10 6.53E-07 8.36959E-07 

Table 14 Normal stress (Mpa) 

Normal Stress Mpa 

Time Precast   R.C.C.  

1 5.87E-13 7.5306E-13 

2 1.60E-05 2.04587E-05 

3 2.48E-06 3.18199E-06 

4 1.31E-06 1.67957E-06 

5 4.94E-06 6.33745E-06 

6 2.90E-07 3.72068E-07 

7 3.10E-07 3.97822E-07 
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8 1.69E-06 2.16308E-06 

9 2.59E-06 3.32548E-06 

10 5.58E-07 7.1482E-07 

In the table above we compared RCC wall to Total 

Deformation Wall, Normal stress, Maximum stress. All 

findings for the prefabricated structure are, on average, 

10-15 percent smaller than RCC wall. This means that 

precast ceiling is suggested. 

VII. CONCLUSION 

The idea, design and use of the prefabricated four 

replications will be an excellent example of a 

sustainable building technique.  

•The displacement of the guard rail built from the 

precast block is relatively safe as comparison with the 

readymade wall. 

•It is observed that, when comparing the RCC wall with 

the concrete wall triggered, the strain on the precast wall 

is significantly less than the RCC wall. 

•These bricks are convenient to carry and simple to 

build 

•Precast Beton can monitor important building quality 

elements such as treatment, heat, mixing form, coatings 

etc. This improves the quality of the building. 

•The simplified building cycle reduces time, boosts 

productivity, reliability and efficiency and reduces 

costs. 

•Precast Construction provides an extended lifetime and 

reduced maintenance costs. Precast concrete is more 

densely resistant to chemical attack, erosion, shock, 

ground suction and is dust-resistant. 

•Comparing RCC wall to Total Deformation precast 

wall, Normal stress, Maximum Stress. All findings for 

the prefabricated barrier are, on average, 10-15 percent 

smaller than RCC wall. This means that precast wall is 

suggested. 
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