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Abstract- Construction is an important 

activity that has to be done very carefully. So it has to be 

completed at some faster rate without affecting the cost. But 

with the conventional construction the speed cannot be 

achieved. So we opt for some other methods of construction. 

Precast construction is one of the method by which the total 

time of construction can be minimized. Precast construction 

has its own advantages such as it reduces the construction 

time; the erection is easy etc. But still in countries like India 

there is a hesitation to accept the precast technology. The 

concept of precast (also known as “prefabricated”) 

construction includes those structures where the majority of 

structural components are standardized and produced in 

plants in a location away from the building, and then 

transported to the site for assembly. Many precast 

components have thinner cross sections than that cast in 

place concrete. For Precast structures there must be 

conscious effort to ensure the structural continuity such as 

slabs, beams and columns are connected effectively. All 

structural elements forms stable structural system after the 

joints is connected. Seismic performance of the prefabricated 

structure can be increased by providing precast shear wall. 

An introduction of shear wall represents a structurally 

efficient solution to stiffen a building structural system 

because the main function of a shear wall is to increase the 

rigidity for lateral load resistance. In this study we have 

carried out detailed study of effectiveness of shear wall on 

different location of prefabricated building and modeled in E 

TABS software to analyse the structure. 
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                                1.INTRODUCTION 

                     Construction is an important activity that has to be done 
very carefully. In present scenario there is a large need for 
housing. So it has to be completed at some faster rate 
without affecting the cost. But with the conventional 
construction the speed cannot be achieved. So we opt for 
some other methods of construction. Precast construction 
is one of the method by which the total time of 
construction can be minimized. Precast construction has 
its own advantages such as it reduces the construction 
time; the erection is easy etc. But still in countries like 
India there is a hesitation to accept the precast technology. 
The concept of precast (also known as “prefabricated”) 
construction includes those structures where the majority 
of structural components are standardized and produced in 

plants in a location away from the building, and then 
transported to the site for assembly. Many precast 
components have thinner cross sections than that cast in 
place concrete. For Precast structures there must be 
conscious effort to ensure the structural continuity such as 
slabs, beams and columns are connected effectively. All 
structural elements forms stable structural system after the 
joints is connected. Seismic performance of the 
prefabricated structure can be increased by providing 
precast shear wall. An introduction of shear wall 
represents a structurally efficient solution to stiffen a 
building structural system because the main function of a 
shear wall is to increase the rigidity for lateral load 
resistance. . They are vertical components of the structure 
i.e. the horizontal force resisting system. They are made to 
counteract the result of lateral masses engaged on the 
structure. In residential construction, shear walls are 
straight external walls that usually provide all of the 
lateral support for the building. The design approach 
adopted in the Indian Code IS 1893(Part I): 2002 ‘Criteria 
for Earthquake Resistant Design Of Structures’ is to 
ensure that structures possess at least a minimum strength 
to withstand minor earthquake occurring frequently, 
without damage; resist moderate earthquakes without 
significant structural damage though some non-structural 
damage may occur; and aims that structures withstand 
major earthquake without collapse. Reinforced concrete 
(RC) buildings often have vertical plate called Shear 
Walls. These walls generally start at foundation level and 
are continuous throughout the building height. Their 
thickness can be as low as 150mm, or as high as 400mm 
in high rise buildings. Shear walls are usually provided 
along both length and width of buildings. Shear walls are 
like vertically-oriented wide beams that carry earthquake 
loads downwards to the foundation. Shear walls in high 
seismic regions require special detailing.      

A.Objectives 

1. To carried out detailed study of the effectiveness of 
shear wall on prefabricated structure.  

2. To determine the deflection and the storey drift 
occurred in the precast structure with different location of 
shear wall. 
3. To study as well as compare the seismic response   of 
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G+12 & G+20  Prefabricated building for optimum 
location of shear wall so that we can select the best 
possible ways construction in earthquake zone. 

      II PREFABRICATED STRUCTURES 

1. To carried out detailed study of the effectiveness of 
shear wall on prefabricated structure.  

2. To determine the deflection and the storey drift 
occurred in the precast structure with different location of 
shear wall. 
3. To study as well as compare the seismic response of 
G+12 & G+20  Prefabricated building for optimum 
location of shear wall so that we can select the best 
possible ways construction in earthquake zone. 

A. Need For Prefabrication: 

 
1.Prefabricated structures are used for sites which are not 
suitable for normal construction method such as hilly 
region and also when normal construction materials are 
not easily available. 
2.PFS facilities can also be created at near a site as is done 
to make concrete blocks used in plane of conventional 
knick. 
3.Structures which are used repeatedly and can be 
standardized such as mass housing storage sheds, go 
downs, shelter, bus stand security cabins, site offices, fool 
over bridges road bridges. Tubular structures, concrete 
building blocks etc. are prefabricated structures.  

 

B. Advantages Of  Prefabrication: 

 
1.Self supporting readymade components are used so the 
need for form work shuttering and scaffolding is greatly 
reduced. 
2.Construction time is reduced and buildings are 
completed sooner allowing on earlier return of the capital 
invested. On-site construction and congestion is 
minimized. 
3.Quality control can be easier in a factory assembly line 
setting than a construction site setting. 
4.Prefabrication can be located where skilled labour, 
power materials space and overheads are lower. 
5.Time spent in bad weather or hazardous environments at 
the construction site is minimized 
6.Availability of precise structure and expect 
workmanship. Work time is reduced. 

7.Fewer expansion joints are required. 

8.Interruptions in connecting can be omitted. 

9.Work is done with a better technology. 

10.Less workers are needed. 

11.Members can be used again. 

 

 
C.Shear Wall: 

 
Reinforced concrete (RC) buildings often have 

vertical plate-like RC walls called Shear Walls in addition 
to slabs, beams and columns. These walls generally start 
at foundation level and are continuous throughout the 
building height. Their thickness can be as low as 150mm, 
or as high as 400mm in high rise buildings. Shear walls 
provide large strength and stiffness to buildings in the 
direction of their orientation, which significantly reduces 
lateral sway of the building and thereby reduces damage 
to structure and its contents.Since shear walls carry large 
horizontal earthquake forces, the overturning effects on 
them are large. Shear walls in buildings must be 
symmetrically located in plan to reduce ill effects of twist 
in buildings. They could be placed symmetrically along 
one or both direction 

       III . MODELLING AND ANALYSIS 

A.Structural  Details 

 
A comparative analysis of the results obtained from 

the effectiveness of shear wall on prefabricated building 
structure with normal rcc structure using ETABS software 
is done. 8 different models are analysed. 8 different 
models of regular shape with G+12 & G+20 are created 
with different characteristics by using Etabs 
software.Shear walls are arranged at different locations 
like at corner along periphery etc and effective location of 
shear wallnis found out. 

a)Box shape structure(G+12) 

 
 Model 1- Prefabricated Structure without shear wall 
(G+12) 
Model II-   Structure with L type shear wall 
Model III-  Structure with shear wall along periphery 
Model IV- Structure with SW at corner 

 
b)Box  Shape structure (G+20) 

 
Model V- Prefabricated Structure without shear wall 
ModelVI- Structure with L type shear wall   
ModelVII -Structure with shear wall along periphery 
Model VIII-Structure with SW at corner 

 

In this study E-Tabs nonlinear software is used for 
simulation of Prefabricated structure of G+12& G+20 The 
plan dimension of the building is 22.5m X 22.5m.. Height 
of each is 3m. The material properties are defined as per 
requirements 
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 Followings are the models created. 

               

 

   

 

  

Fig: 1 Elevation view of Model 1 

 

 

 

    Fig 2:Elevation view of  Model 2       
                 

           

 

 

     

      

     

       

                                            
Fig 4: Elevation view of Model 4 

 

                                   

                                

    Fig 3: Elevation view of Model 3 
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B.Preliminary Data 

Size Of Column:- 400x500 

Size Of Beam:- 250x400 

Supporrt Condition:- Fixed 

Slab Thickness:- 150 

Shear Wall Thickness:- 200 

No: Of Each Bay:- 7.5 

 Material properties 
Grade of steel – Fe415 
Grade of concrete – M40 

Gravity load 
Live load – 3kN/m2 

Floor finish – 1kN/m2 
Earthquake inputs as per IS1893:2002 

Zone factor – 0.16 
Soil type – Type II 
Importance factor – 1 
Response reduction factor – 3 

Wind inputs as per IS875 (part 3) : 1987 
Wind speed – 39m/s 
Terrain category – 1 
Structure class – B 
Topog raphy factor – 1 

C. Analysis 

  ETABS is an engineering software product that caters to 
multistorey building analysis and design. Modeling 
tools and templates, load prescriptions, analysis method 
and solution techniques, all coordinate with the grid like 
geometry unique to this class of structure. ETABS is 
used to evaluate basic or advanced system under static 
or dynamic conditions. In this study for the assessment 
of seismic performance Response spectrum method of 
analysis is used. Response spectrum analysis is a 
dynamic linear method in which maximum structural 
response is plotted as a function of structural period for 
a given time history recorded and level of damping. 

                      

                                        IV. RESULTS 

 

A. Storey Displacement 

Storey displacement is the total displacement of the 
storey with respect to ground. The storey displacement 
chart for each models are given below; 

 

              

 
 
 

Fig 5 chart showing the displacement of different 
models of G+12 

 

 

                     TABLE 1. STOREY DISPLACEMENT(G+12) 
 

 
 
        

 
                 

 
        Fig 6 chart showing the displacement of 

different models of G+12 
 

             TABLE 2 STOREY DISPLACEMENT(G+20) 
 

 

 

 

 a)By providing shear wall on different location in 
a prefabricated structure storey displacement 

 Without 
SW 

 L shape 
shearwall 

SW on 
periphery 

SW at 
corner 

 Model    
1 

Model 2 Model 3 Model 
4 

Max storey 
displacement
(mm) 

398.818 109.55 171.20 228.48 

 Without 
SW 

 L shape 
shearwall 

SW on 
periphery 

SW at 
corner 

 Model    
5 

Model 6 Model 7 Model 
8 

Max storey 
displacement(
mm) 

439.33 110 185 295.33 
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decreases for both G+12 & G+20 when compared 
with structure without SW. 

b)In both cases shear wall provided in L shape 
shows lesser displacement and more efficient. 

c)Top storey shows max displacement values. 
 

d)Model 2 is more stiffer than other models 
 

 

B. Storey Drift 

Storey drift is the difference of displacement between 
the two consecutive storeys divided by the height of that 
storey. The graphical representation of storey drift for 
each models are given below; 

 

            
Fig.7 Storey drift in model 1 

 
           Fig.8 Storey drift in model 2 

 

        
 

 

                     Fig.9 Storey drift in model 3 
 

 

 

 

 
 

                    Fig.10 Storey drift in model 4 
 

 
TABLE 3 STOREY DRIFT(G+12) 

 

 

 

 

 Without 
SW 

 L shape 
shearwall 

SW on 
periphery 

SW at 
corner 

 Model    
1 

Model 2 Model 3 Model 
4 

Max 
storey 
drift 

0.0278 0.0040 0.0062 0.009
7 
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               Fig.11 Storey drift in model 5 

 

 

 

 

 

 

 

 

 
 

             Fig.12 Storey drift in model 6 
 

 

        
 

             Fig.13 Storey drift in model 7 
 

       
 

             Fig.14 Storey drift in model 8 
 

 

 

 

   

                        TABLE 4 STOREY DRIFT(G+20) 
 

 
 

a)By providing shear wall at different location in a 
prefabricated structure drift decreases when it 
compared with structure without shear wall. 
b)For a G+12 Prefabricated structure without SW 
max storey drift observed in storey 1 whereas in 
Prefabricated structure with SW storey 10 & 11 has 
a max storey drift. 

 

 Without 
SW 

 L shape 
shearwall 

SW on 
periphery 

SW at 
corner 

 Model    5 Model 6 Model 7 Model 8 

Max 
storey 
drift 

0.0114 0.00215 0.00258 0.0085 
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c)For a G+20 Prefabricated structure without SW max 
storey drift observed in storey 4 whereas in 
Prefabricated structure with SW storey 16 & 18 has a 
max storey drift. 

                                     V .CONCLUSSION 

In this project main aim was to compare the 
effectiveness of shear wall at different location in a 
prefabricated structure and the parameter for 
comparison were storey displacement and storey drift . 
The following conclusion can be drawn from the present 
investigation 
1.  It has been found that storey drift decreases with the 

provision of shear wall. By providing shear wall at 
different location in a prefabricated structure storey 
drift decreases when it compared with structure 
without shear wall. 

2. Max storey displacement decreases for a 
prefabricated structure with SW when compared to 
structure without SW and lesser displacement value 
observed in Model 2.Top storey shows max 
displacement values. 

3.  As from result the maximum lateral deformation in 
MODEL-2 is 109.55mm in G+12 which is 55% 
lesser than remaining models & 110mm in G+20  
which is 68% lesser than other models indicated that 
the MODEL-2 with shear wall provided in L shape 
is more  stiffer structure against the lateral loads.  

4.    It is concluded that shear wall located at corner in L 
shape gives better performance and rigidity to the 
prefabricated structure in both G+12 & G+2.That is 
in a prefabricated structure effectiveness of shear 
wall is obtained at corner in L shape. 
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