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Abstract- Now a day’s Steel Structures are commonly used in 
construction field and are very important in strength 
considerations. The Steel plate shear wall is a lateral load 
resisting system. In High-rise structures with steel plate shear 
wall is very effective in earthquake forces. In this study, High-
rise steel structure of (G+15) are analysed with and without 
SPSW and considering the varying thickness of plate are used, 
they are 8mm, 16mm, 24mm, 25mm, 26mm, 27mm, 28mm, 
29mm, 30mm and 35mm. These models are analysed in 
software ETABS especially for linear static analysis and non-
linear static analysis (Push over analysis) for 5thearthquake 
zone and medium soil type is adopted for an analysis purpose. 
The analysis results are maximum storey displacement, 
maximum storey drift, storey shear and storey stiffness. The 
SPSW has high strength than the normal conventional 
building. The lateral forces are transferred to the foundation 
because of these reason, structural members get increased in 
conventional building system but in SPSW system are greatly 
reduced. For steel structure IS-800-2007, for earthquake 
analysis IS-1893-2002 code books are used. 
 
Keywords- SPSW, Steel Frame Building, Varying Thickness 
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I. INTRODUCTION 

 
 In RCC Structures as the height of the building 
increases, the  requirements for stiffness and stability increases 
due to the lateral loads and vertical loads and it becomes more 
important because there will be increase in the dimensions of 
the elements  due to heavy load in the high rise buildings. The 
Steel Structures are more subsequently used now a day. The 
High-rise steel structures are designed without shear wall, the 
structural parts become little heavy but with shear wall, the 
structural parts like beams and column sizes are reduced and 
also load carrying capacity is increased. 
 
Steel plate shear wall: The main aim of steel plate shear wall 
is to resist lateral loads. This system is very ductile. This 
system has large stiffness and it limits the storey drift. The 
steel plate shear wall is lighter as compared to the concrete 
shear walls and hence results in lower weight and the loads 

transferred to foundation is less; due to this reduction in the 
total weight of the structure. The speed of the work increases 
due to the use of welding and bolted connections and hence 
reduces the construction cost and time their increases the 
quality of work in the system and hence work progress is 
efficient. As compare to the concrete shear walls, the steel 
plate shear wall has relatively less thickness and requires less 
space hence utilization of room space increases. 
 

II. METHODOLOGY 
 

1. The steel framed structure of G+15 is taken into 
consideration. 

2. The modelling is carried out by the Software ETABS. 
3. The analysis is carried out using linear static and non-

linear static techniques for varying plate thickness. 
4. Parametric studies are done for maximum storey 

displacement, max storey drift, storey shear and 
storey stiffness for the above results obtained. 

 
III. ANALYSIS PROBLEM 

 
 The parameters considered for the analysis as shown 
in below table. 
 

Table-3.0 Parameters considered for Analysis 
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Load Combinations: 
 
The loads are to be taken for the analysis as per the               

IS: 800-2007 and IS: 1893(part-1)-2002. The following load 
combination is as follows.  

 
For Deflection: 
 

1. (DL + S-Dead) 
2. (DL + LL + S-Dead) 

 
For Strength: 
 

3. 1.5 (DL + S-Dead) 
4. 1.5 (DL + LL + S-Dead) 
5. 1.2 (DL + LL + S-Dead + E-X) 
6. 1.2 (DL + LL + S-Dead - E-X) 
7. 1.2 (DL + LL + S-Dead + E-Y) 
8. 1.2 (DL + LL + S-Dead - E-Y) 
9. 1.5 (DL + S-Dead + E-X) 
10. 1.5 (DL + S-Dead - E-X) 
11. 1.5 (DL + S-Dead + E-Y) 
12. 1.5 (DL + S-Dead - E-Y) 
13. 0.9 (DL + S-Dead) + (1.5 E-X) 
14. 0.9 (DL + S-Dead) - (1.5 E-X) 
15. 0.9 (DL + S-Dead) + (1.5 E-Y) 
16. 0.9 (DL + S-Dead) - (1.5 E-Y) 

 
Procedure for Structural Analysis Using ETABS:  
 

Modelling and analysis of the building is done in 
ETABS Software with the following steps: 
 

 
 

  
Fig-3.1 Without       Fig-3.2 With Steel Plate 
Steel Plate                            of 25mm Thick 

 
IV. RESULTS AND DISCUSSION 

 
Linear static analysis 
 
Maximum storey displacement: 
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Table-4.0 Percentage Reduction for Maximum Storey 
Displacement 
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Fig-4.0 Maximum Storey Displacement in mm 

 
DISCUSSION: As the thickness of the plate increases the 
maximum storey displacement decreases. From the above fig-
4.0 and table-4.0, the percentage reduction for 35mm thick 
steel plate is 34.56%.  
 
Maximum storey drift: 
 

Table-4.1 Percentage Reduction for Max Storey Drift 
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Fig-4.1 Max Storey Drift in mm 

 
DISCUSSION: As the thickness of the plate increases the 
maximum storey drift decreases. From the above fig-4.1 and 
table-4.1, the percentage reduction for 35mm thick steel plate 
is 80.57%.  
 
Storey shear: 
 

Table-4.2 Percentage Reduction for Storey Shear 
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Fig-4.2 Storey Shear in Kn 

 
DISCUSSION: As the thickness of the plate increases the 
storey shear decreases. From the above fig-4.2 and table-4.2, 
the percentage reduction for 35mm thick steel plate is 53.07%.  
 
Storey stiffness:  
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Fig-4.3 Storey Stiffness in kN/m 

 
DISCUSSION: As the thickness of the plate increases the 
storey stiffness increases as shown in fig-4.3.  
 
Base shear: 
 

Table-4.3 Percentage Reduction for Base Shear 
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Fig-4.4 Base Shear in kN 

 
DISCUSSION: As the thickness of the plate increases the 
base shear increases as shown in table-4.3.  
 
PUSH OVER ANALYSIS 
 

Maximum storey displacement: 
 

Table-4.4 Percentage Reduction for Maximum Storey 
Displacement 
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 Fig-4.5 Maximum storey displacement in mm 
 
DISCUSSION: As the thickness of the plate increases the 
maximum storey displacement decreases. From the above fig-
4.5 and table-4.4, the percentage reduction for 35mm thick 
steel plate is 34.64%.  
 
Maximum storey drift: 
 

Table-4.5 Percentage Reduction for Max Storey Drift 
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Fig-4.6 Max Storey Drift in mm 
 
DISCUSSION: As the thickness of the plate increases the 
maximum storey drift decreases. From the above fig-4.6 and 
table-4.5, the percentage reduction for 35mm thick steel plate 
is 80.49%.  
 
Storey shear: 
 

Table-4.6 Percentage Reduction for Storey Shear 

 
 

 
Fig-4.7 Storey Shear in Kn 

 

DISCUSSION: As the thickness of the plate increases the 
storey shear decreases. From the above fig-4.7 and table-4.6, 
the percentage reduction for 35mm thick steel plate is 53.04%.  
 
Storey Stiffness: 
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 Fig-4.8 Storey Stiffness in kN/m 
 
DISCUSSION: As the thickness of the plate increases the 
storey stiffness increases as shown in fig-4.8.  
 
Base shear: 
 

Table-4.7 Percentage Reduction for Base Shear 
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Fig-4.9 Base Shear in kN 

 
DISCUSSION: As the thickness of the plate increases the 
base shear increases as shown in table-4.7.  
 

V. CONCLUSIONS 
 
From the linear static and non-linear static analysis results, it 
is concluded that  
 

1. At the top storey the displacement is maximum and 
decreases with increase in the thickness of the steel 
plate shear wall.  

2. Maximum storey drift is maximum at 1st storey for 
all the thickness of steel plate and decreases with 
increase in the thickness of steel plate. 

3. Storey shear is maximum at 1st storey for all the 
thickness of steel plate and decreases with increase in 
the thickness of steel plate and remains zero at the 
base. 

4. Stiffness of the structure increases with increase in 
the thickness of the steel plate. 
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