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Abstract—The elements that control the development 

of tall structures include increasing land costs, 

urbanization, the availability of high-quality building 

materials, and the advancement of contemporary 

structural systems. As a building's height increases, it 

becomes more vulnerable to lateral stressors like 

earthquake and wind. When designing tall structures 

that must withstand lateral stresses, stiffness is more 

crucial than strength. To carry the lateral loads and 

control the excessive lateral deflection of tall buildings, 

provision of an efficient structural system is a good 

solution for such issue. Shear wall is an efficient lateral 

load resisting system. Shear wall has higher in-plan 

strength and stiffness which carries the lateral loads by 

combine bending-shear-axial action and attracts most of 

the lateral loads when employed in the building. In this 

paper, RCC shear wall and Steel plate shear wall are 

studied. Four different time history recordings of ground 

motions were studied to G+21 tall building frame models 

with shear wall and without shear wall. In this work 7 

different models were created using SAP2000 software - 

3 models with RCC shear wall and 3 models with steel 

plate shear wall at different locations (at corner, at 

periphery and at core). The optimization of shear wall 

location is also done. 

Key words— RCC shear wall, Steel plate shear wall, Time 

History Analysis. SAP2000 

I. INTRODUCTION 

Because it is so simple to make and is often found 

everywhere in the world, concrete has modernized to 

become the material of choice for building 

construction. Due to the shortage of land caused by the 

growing population in our nation's cities, high rise 

buildings must be built to meet the demand for 

housing. The lateral forces have the greatest impact on 

tall structures. The effects of lateral loads, such as 

those caused by earthquake, wind, and blast forces, are 

currently of the utmost concern. 

In order to manage the building’s lateral displacement 

and resist lateral stresses, the structure must have 

sufficient lateral stability. One of the lateral loads 

opposing systems used the most frequently in elevated 

structures is the shear wall. Shear walls have excellent 

in-plane stiffness and quality, which can be used to 

support gravity loads while enduring significant 

horizontal loads. Consequently, knowing seismic 

performance properly. 

The development of structural control devices has 

received a lot of attention recently in an effort to lessen 

the impact of earthquakes on buildings. Shear wall 

construction in structures is one such approach. One of 

the finest ways to provide earthquake resilience in 

multi-story buildings is through shear walls. The way 

weight, stiffness, and strength are distributed in the 

horizontal and lateral directions affects how a building 

responds to an earthquake load. By enhancing a 

building's seismic resilience, shear walls help to lessen 

the impact of earthquakes. When there is a lot of 

congestion at the joints, which makes it difficult to 

shake concrete there and also when the displacement 

is relatively heavy, it is crucial to guarantee proper 

lateral stiffness. 

 
Fig. 1: RC shear wall in buildings 
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II. OBJECTIVE OF STUDY 

1. To design high rise RC structure without shear 

wall by using IS456:2000 code.  

2. To analyse high rise RC structure for wind and 

ground motion data with and without shear wall. 

3. To compare performance of high-rise structure 

with and without shear wall for story 

displacement, story drift. 

4. To optimize shear wall location in high rise 

structure for wind and seismic loading. 

 

III. MODELLING AND MATERIAL PROPERTIES 

 

For this study, a G+21 storey regular plan building is 

considered. The structure is modelled using SAP2000 

software. Structure is analysed using four different 

time history (TH) records of ground motion. To reduce 

the dynamic response under lateral load, shear walls 

are considered in the building at various locations and 

analysed the results for story displacement and story 

drift. 

In a reinforced concrete skyscraper with a G+21 story 

frame, the inquiry is carried out. The building layout 

consists of five bays of 6 m each in the x direction and 

five bays of 6 m each in the y direction. The first storey 

rises 3 metres above the ground floor and is 1.5 metres 

below the base. All additional storey heights are 3 m 

above the first level. The components of the frame that 

are used for modelling rely on the design 

requirements. 

Table I: Design data for the building 

Sr. 

No. 
DESIGN DATA FOR THE BUILDING 

1. Geometric Details of Building 

a) No. of storeys G + 21 

b) Plan dimensions 30 X 30 m 

c) Type of structure  SMRF 

d) Type of building  Regular in plan 

e) Typical storey height  3m 

2. Material properties 

a) Grade of concrete M35 

b) Grade of steel Fe500 

c) Density of reinforced concrete 25 kN/m³ 

d) Density of steel 78.5 kN/m³ 

3.  Load Details 

a) 
Dead 

Load 

Self-Weight  

Wall Load 

External (230 mm) 

Internal (150 mm) 

12 kN/m 

8 kN/m 

Floor Finish 1.5 kN/m2 

b) 
Live 

load 

At floor 3 kN/m2 

At terrace 1.5 kN/m2 

c) Earthquake Load 
As per IS 

1893:2016 (Part 1) 

d) Wind Load 
As per IS 

875:2015 (Part 3) 

4. Seismic Properties 

a) Seismic zone IV 

b) Zone factor (z) 0.24 

c) Response reduction factor (R) 3 

d) Importance factor (I) 1 

e) Soil type II 

f) Damping ratio 0.05 

5. Wind Load Parameters 

a) Wind Speed (Vb) 47 m/s 

b) Risk Coefficient (k1) 1 

c) Terrain Category - 3 (k2) 1.082 

d) Topography (k3) 1 

e) Importance factor (k4) 1 

 

Member Properties as per Design: 

Table II: Material properties 

     
Table III: Column Section Properties 

 
Table III: Beam Section Properties 

 
Table IV: Slab Section Properties 

 
Modelling of building with shear walls: 

Total 7 models were generated for the analysis by 

using SAP2000. Shear walls are inserted in the 

structure at various locations to improve the reactions 

of the structure. 3 RC models are prepared with RC 

shear wall at different locations (at corner, at 

periphery, at core) and 3 steel building models are 
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prepared with steel plate shear wall at various 

locations (at corner, at periphery, at core). 

Model 1: RCC building without shear wall 

Model 2: RCC building with RC shear wall at corners 

Model 3: RCC building with RC shear wall at 

periphery 

Model 4: RCC building with RC shear wall at core 

Model 5: Steel framed structure with steel plate shear 

wall at corner 

Model 6: Steel framed structure with steel plate shear 

wall at periphery 

Model 7: Steel framed structure with steel plate shear 

wall at core 

 
                                          Model 1  

Fig 2. Elevation of RC building without shear wall                     

                  

                              
Model 2                                Model 3 

                             Model 4   

Fig. 3: Elevation of the RCC frame building models 

with  RC shear wall 

                      
                Model 5                               Model 6 

 
                                   Model 7                      

Fig. 4: Elevation of the Steel frame building models 

with   steel plate shear wall 

IV. RESULTS AND DISCUSSION 

The models are subjected to analyse for seismic loads 

and gravity loads (including dead and live loads). 

Utilizing SAP2000 software, dynamic analysis is 

performed using the time history method in 

accordance with Indian Standards regulations. 

Because of the symmetric model, the values in both 

directions will be equal. Two metrics are employed to 

evaluate the seismic behavior of reinforced concrete 

structures: story displacement, story drift. The ideal 

location of the shear wall is also deduced from the 

analytical outcomes. 
 

Storey Displacement: 

A parameter that is affected by the structure's failure 

pattern is displacement. In the current study, the 
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displacement of the given structure with and without a 

shear wall is observed. The maximum story 

displacements are significantly reduced when shear 

wall is used. Comparison of displacement parameters 

is displayed in the graphs below. 

 

a) TH - Kobe Japan 

 
b) TH - Victoria 

 
c) TH – Big Bear 

 
d) TH – Imperial Valley 

Fig. 5: Comparison of storey displacement for ground 

motions a) Kobe Japan b) Victoria c) Big Bear d) 

Imperial Valley 

 

Storey Drift: 
Difference between the lateral displacements of two 

adjacent floors of the surface is called storey drift. 

Story drift is significantly reduced in the models with 

shear wall as compared to the model without shear 

wall. Comparison of storey drift values as shown in 

figure. 
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a) TH – Kobe Japan 

 
b) TH – Victoria 

 
c) TH – Big Bear 

 
d) TH – Imperial Valley 
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Fig. 6: Comparison of Storey Drift for earthquakes a) 

Kobe Japan b) Victoria c) Big Bear d) Imperial Valley 

V. CONCLUSION 

In this study, a shear wall controls how the structure 

that is being subjected to the earthquake load responds 

seismically. The symmetrical G+21 story plan is 

modelled using SAP2000. According to IS 1893, the 

structure is vulnerable to the seismic load (2016). Non-

linear dynamic analysis is carried out using the time 

history approach. The structure is subjected to three 

different ground movements in order to examine its 

behavior with and without a shear wall. The scale 

factor is fixed once the structure has been analyzed and 

the static and dynamic values taken into account. The 

results were contrasted following the structure 

analysis. 

The conclusions are: 

1. According to the obtained results, shear wall in 

structure results in the decrease of building 

displacement and building drift. The maximum 

story displacements are significantly reduced 

when shear wall is used. 

2. The result obtained for model without shear wall 

for max. displacement as 394.171 mm and story 

drift as 24.075 mm for Kobe Japan Ground 

Motion. For models with shear wall, this 

displacement is reduced by 40% to 60%. 

3. The result obtained for model without shear wall 

for max. displacement as 396.185 mm and story 

drift as 23.668 mm for Victoria Ground Motion. 

For models with shear wall, this displacement is 

reduced by 60%. 

4. The result obtained for model without shear wall 

for max. displacement as 442.548 mm and story 

drift as 24.507 mm for Big Bear Ground Motion. 

For models with shear wall, this displacement is 

reduced by 60% to 70%. 

5. The result obtained for model without shear wall 

for max. displacement as 305.191 mm and story 

drift as 34.679 mm for Big Bear Ground Motion. 

For models with shear wall, this displacement is 

reduced by 60%. 

6. The performance on the basis of story 

displacement and story drift, steel plate shear wall 

is better than RC shear wall. The values of story 

displacements in steel plate shear wall at core 

location are less than any other values of story 

displacements. Due to a higher tendency for the 

attraction of lateral loads, shear walls located at 

the centre of buildings have better seismic 

response than alternative placements. 

 

REFFERENCE 

 

[1] Mr. Archin A Shah, Ms. Megha Thomas & Dr. V. 

R. Patel, “Comparison of Performance of Steel 

Plate Shear Wall With R.C.C Shear Wall in Tall 

Building” International Journal of Advance 

Engineering and Research Development Volume 

4, Issue 5, May -2017. 

[2] Durgesh Nandan Yadav, Anjali Rai, “Study of 

Wind Load on Tall RC Frame Building with Shear 

Wall in Coastal Region” Journal of Civil 

Engineering and Environmental Technology 

Volume 7, Issue 2; April-June 2020. 

[3] Ashish Kumar Gupta, Dr. Saleem Akhtar, Dr. 

Aslam Hussain, “Analysis of A Tall Building with 

Shear Wall of RCC and Steel Plate” International 

Journal of Engineering Research & Technology 

Vol. 9 Issue 01, January-2020. 

[4] Ahmed Raza Khan, Prof. Anuj Verma, 

“Structural analysis of RCC building with shear 

wall design with load combinations using 

STAAD-Pro” International Journal of Science, 

Engineering and Technology 

[5] Deepna U, Arjun S Menon, S.Balamurugan, “A 

Comparative Study on Shear Wall Concept in 

Accordance to its Seismic Behavior” 

International Journal of Engineering & 

Technology, 7 (4.5) (2018) 182-187. 

[6] Kanchan Rana, Vikas Mehta, “Seismic Analysis 

of RCC Building with Shear Wall at Different 

Locations Using STAAD Pro” International 

Journal of Civil and Structural Engineering 

Research, ISSN 2348-7607, Vol. 5, Issue 1, pp: 

(51-56), Month: April - September 2017. 

[7] A. P. Nagendra Babu, Sk. Jain Shahab, 

“Comparative Study of Shear Wall in Multi-

Stored R.C Building” International Journal & 

Magazine of Engineering, Technology, 

Management and Research, Volume No. 4(2017). 

[8] Jawid Ahmad Tajzadah, Proff. A. N. Desai, Proff. 

Vimlesh V. Agrawal, “Optimum Location of 

Shear Wall in RC Building” Journal of Emerging 

Technologies and Innovative Research, April 

2019, Volume 6, Issue 4. 

[9] Anjana R K Unnithan, Dr. S. Karthiyaini, 



© November 2022| IJIRT | Volume 9 Issue 6 | ISSN: 2349-6002 
 

IJIRT 157216 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 322 

“Design and Analysis of High Rise Building With 

Steel Plate Shear Wall” International Journal of 

Civil Engineering and Technology (IJCIET) 

Volume 8, Issue 4, April 2017, pp. 1012-1025. 

[10] Mahammadasfak Memon1, Ashutosh Patel, 

“Comparative Study on the Effect of Composite 

Shear Wall on the Performance of RC Buildings” 

International Research Journal of Engineering 

and Technology (IRJET), Volume: 07 Issue: 04 | 

Apr 2020. 

[11] Anwarul Haque, Dr. Shobha Ram, “Study on 

Seismic Analysis of Buildings With RC Shear Wall 

And Composite Shear Wall” International Journal 

of Engineering and Techniques – Volume6 Issue 

3, June 2020. 

[12] K Venkatesh, T. Venkatdas, “Study on Seismic 

Effect of High Rise Building Shear Wall/Wall 

Without Shear Wall” International Journal of 

Civil Engineering and Technology, Volume 8, 

Issue 1, January 2017, pp. 852-862. 

[13] Md. Rokanuzzaman, Farjana Khanam, Anik Das, 

S. Reza Chowdhury, “Effective Location Of 

Shear Wall On Performance Of Building Frame 

Subjected to Lateral Loading” International 

Journal of Advances in Mechanical and Civil 

Engineering, ISSN: 2394-2827 Volume-4, Issue-

6, Dec.-2017. 

[14] Kaustubh P. Gatlewar, Vishal Gajghate, Dr. 

Atulkumar Manchalwar, “Performance of RCC 

Building considering Effect of Presence of Steel 

Shear Walls” International Journal for Research 

in Applied Science & Engineering Technology 

(IJRASET), Volume 7 Issue IV, Apr 2019. 

[15] Pundkar R. S, Alandkar P. M, “Influence of Steel 

Plate Shear Wall on Multistorey Steel Building” 

International Journal of Engineering Research 

and Applications (IJERA) ISSN: 2248-9622, Vol. 

3, Issue 4, Jul-Aug 2013, pp.1940-1945. 


