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Abstract: In current century, most of the multistory construction project is going through financial crisis. In majority,
this problem arises due to huge earthquake resistance structural technique adopted in the framing system. As a result, the
consumption of conventional construction material like concrete and steel goes on increasing day by day in the structures. On the
other hand time delay is the key factor that will affect overall growth of such project. Hence in order to overcome these
constraints, economical construction methodology and optimization techniques should be used. Hence the aim of present study is
to compare seismic performance of 8 storey & 16 storey multistoried buildings with shear wall situated in earthquake zone III.
Seismic coefficient method is used for seismic analysis. The analysis has been done with reinforced concrete shear wall and steel
plate shear and results are compared. RC shear wall is changed with Steel plate shear wall for all building models. This study
concludes that changing the position of shear wall of reinforced concrete with steel plate in buildings is economical. The
response of multistoried structure is very good with the provision of steel plate shear wall-in the building. Also alteration in
thickness of steel plate gives effective results for various locations of shear wall. There is.reduction in axial force and bending
moment in columns by 20 % for 20 mm thick steel plate and by 35% for 50 mm steel plate.as compared to RC shear wall with
shear wall at central location. The displacement in top column is reduced by 15 % in case of 20 mm thick steel plate shear wall
where as 45% reduction in case of 50 mm SPSW. As thickness of steel plate increases the displacement reduces but base shear
increases.

Index Terms - Steel plate shear wall (SPSW), Seismic Response, Economy, STAAD Pro.

l. INTRODUCTION

Reinforced concrete multi-storey building is adequate for resisting both the vertical and horizontal load. When such building
is designed without steel plate shear wall, the beam and column sizes are quite heavy, steel quantity is also required in large
amount. Thus, 2 there is lot of congestion at these joints and it is difficult to place and vibrate concrete at these places and
displacement is quite heavy and which induces heavy forces in member. The building with steel plate shear wall and greater
lateral load resisting capacity, uniformly distributed mass and stiffness in plan as well as in elevation suffer much less damage
compared to building without steel plate shear wall or any lateral load resisting system. But now days need and damage of latest
generation and growing population has made the architect or engineer in inevitable towards planning of different type of soil.
Hence earthquake engineering has developed the key issues in understanding the role of behavior of different type of building on

different type of soil conditions.
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An introduction of steel plate shear wall represents structurally sufficient solution to stiffen a building structural system,
because the main function of steel plate shear wall is to increase rigidity for lateral load resistance. Steel plate shear wall allows
less structural wall thickness in comparison to the thickness of concrete shear wall. The study of project indicated the average
wall thickness, including the furring, of 18 inch these result in saving approximately 2%in gross square footage. Steel plate shear
wall results in lesser building weight in comparison to building that uses concrete shear wall . A study perform for the project
indicate that total weight of building as design using SPSW was approximately 18%less than that of building design using
concrete shear wall core system, which results in reduction of foundation load due to gravity and overall building seismic load.
The use of SPSW system reduces the construction time not only it is fast to erect, but there also is number curing period

reduction.

1. LITERATURE REVIEW

A lot of investigators have been worked on the seismic response of multistoried buildings with steel plate shear wall,
(SPSW). Some of them are mentioned below:-

Vijit Sahu, Dr. G.P. Khare, Mr. Dushyant Kumar Sahu(2018)-In this project main aim was to compare the effect of shear
wall at different location of multi-storey frame. And the parameters for the comparison were storey drift, base shear, maximum
nodal displacement and maximum nodal reaction. It has been found that the storey drift increases with increase in number of
storeys. Storey drift decreases with the provision of shear walls.

Mr. Archin A Shah, MS. Megha Thomas. Dr.V .R. Patel(2017)Steel plate shear wall is a Special Structural System which
is used to resist the lateral load but its use in construction is limited to an extent compared to R.C.C shear wall. The steel plate
shear wall system consists of Vertical steel plate which is connected to the Horizontal Boundary element (HBE) and Vertical
Boundary element (VBE). SPSWs have high elastic stiffness, large displacement ductility, and stable hysteretic behavior and

high energy dissipating capacity.

11l METHODOLOGY
The high-rise buildings are different in shape, height and functions. This makes each building characteristics different form
each other’s. There are some standards for each kind of high rise buildings, such as residential, official and commercial. However,
for model designing, main factor such as floor shape, floor height and column section were considered. Building with 8 Storey
having same floor plan of 22m X 13m dimensions were considered for this study. The floor height of the building was assumed as
3.1 meters for all floors. Mostly in apartment buildings, floor plan will be same for all floors. So the building was considered with
same floor plan in all floors having shear walls at different location. The detailed features'of building given in table no 1. The

following methodology will be adopted for this work.
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Figure 1 : Plan of Building
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Table 1- Detailed Features of Building

Srno Parameters Values

1 Residential apartment

2 Height of storey 31

3 Density of concrete 25 KN/m?

4 Poisson ratio 0.2

5 Density of brick masonry 20 KN/m®

6 Damping 5%

7 Seismic zone 11

8 Importance factor 15

9 Response reduction factor 5

10 Foundation soil Hard

11 Size of beam 300X450mm

12 Size of column 300X600mm

13 Thickness of walls 0.230m

14 Thickness of slab 0.150m

15 Thickness of shear wall 0.23m

16 Thickness of steel plate shear wall 0.150m

17 Earthquake load As per 1S-1893-2002 Part-I

18 Live load 3 KN/m?
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Figure 2: Building Plan in STAAD Pro.
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(a) SPSW at Z-Direction with Core (b) SPSW in Z-dir. central wall with Core
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(c) SPSW at Corner (L Shape) with Core (d) SPSW at Central wall with Core
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(e) SPSW at Z-Direction with Core

Figure 3: Various positions of SPSW in Building

Figure 1 shows the plan of building considered for analysis and figure 2 shows the various positions of steel plate shear wall in
the building STAAD Pro. The steel plate shear wall is provided at various locations as specified earlier with variations in
thickness of plate from 20 mm to 50 mm. The results have been presented in section 5 for all locations of SPSW with
variations in thickness for (G+7) and (G+15) structure with the same plan. A variation in thickness of steel plates is used to

achieve an economy.
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Table 2— Various Thickness of Steel Plate for G+7 & G+15 Structure

No. Plate thickness (mm)
1 20
2 30
3 40
4 50

The structure with SPSW at all locations with various thicknesses of steel plate is analyzed and the various parameters like
axial forces in columns, storey displacements and base shear have studied. The comparison between all models has been done
for optimum results.

V RESULTS:
After analyzing the structure by STAAD Pro. software, the comparative study of SPSW with various thickness at various

positions of (G+7) and (G+15) building. The design parameters such as Axial force in columns, Displacements, Base shear, etc.
have been studied for SPSW.
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Figure 4: Bottom Column Axial Force for (G+7) Structure  Figure 5: Bottom Column Axial Force for (G+15) Structure
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Figure 6: Top Column Displacement for (G+7) Structure Figure 7: Top Column Displacement for (G+15) Structure
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Figure 8: Base Shear for (G+7) Structure Figure 9: Base Shear for (G+15) Structure

Concluding Remarks for G+15 Structure:
1. There is reduction in axial force in columns by 20 % for 20 mm thick steel plate and by 35% for 50 mm steel plate.

2. As thickness of steel plate increases the displacement reduces but base shear increases.

VI CONCLUSIONS

1. Presence of Steel Plate Shear Wall at corner (L shape) with core reduces axial forces in column as compared to
other cases for larger thickness of wall.

2. The Steel Plate Shear Wall in z-direction at central wall with core reduces more displacement as compared to
other cases.

3. The provision of steel plate shear wall at central wall location in Z direction is effective position of shear wall as
compared to other positions.

4. In SPSW, axial force and displacement in column reduce by 20 % to 35 % as thickness of Steel Plate increases in
all positions of shear wall.

5. Base shear increases as thickness of steel plate increases.

6. Due to relatively small thickness of SPSW, steel shear wall occupy much less space than equivalent reinforced
concrete shear wall.

7. Steel plate shear walls also provide major stiffness against building drift for the hi- rise buildings.
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