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Abstract - Due to scarcity of space and the shifting of people from rural to urban areas, it is now essential to construct high 

rise buildings. Still, these buildings have drawbacks, such as lower resistance to wind and earthquake and large beams and 

columns leading to congested joints with poor workability and compaction. Thus, if constructed in high seismic areas, these 

buildings may be susceptible to severe damage, which further leads to loss of life. Along with gravity load, the structure has to 

withstand the lateral loads subjected to the building due to earthquakes; thus, different lateral load resisting techniques are 

used nowadays to make a tall structure stiff and stable. The present study focuses on the study of RC framed structures 

provided with two different conventional lateral load resisting systems, i.e., bracings and shear walls. A 3-D analysis of the 

G+14 storey building has been carried out using the STAAD. Pro V8i software. Different models have been drawn by adopting 

different locations of shear walls and bracings. A comparative study has been done on four parameters: storey displacement, 

storey drift, bending moment, and structure period between different frame RC models. Linear dynamic analysis (response 

spectrum analysis) has been performed for the study as per IS 1893 (Part l):2016. 
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1. Introduction 
Buildings are physical structures that provide shelter and 

safety for people. Although reinforced concrete buildings are 

adequate to withstand vertical and lateral loads, in the 

prevailing situation and necessity of tall high-rise buildings, 

both residential and commercial, these simple framed 

buildings are inadequate under extreme lateral loading to 

sustain design requirements of strength and serviceability 

stability and human comfort. The lateral loads also decrease 

the structure's stability by creating a moment of sway and 

causing high stresses. In such a situation, the structure's 

stiffness is more important than the structure's strength to 

resist the lateral load. The lateral stability of the structure can 

be increased with the addition of bracing and shear walls. 

 

1.1. Bracings 

In a frame structure, bracing is a highly effective and 

economical means for resisting horizontal forces. For most of 

the world's tallest buildings, bracing is used to support the 

structure laterally, as shown in fig.1. To provide stiffness and 

strength to the structure against horizontal shear, bracings are 

provided in the structure in which the diagonals are very 

effective as they work both in tension and compression. The 

lateral loads are resisted by the bracing action of the inclined 

members. The associated beams and columns stimulate 

forces such that the entire work is subjected to axial stress 

like a truss. This axial stress thus reduces the moment, which 

results in the reduced sections of the columns. 

 

 

1.2. Shear Wall 

Several building codes recommend using shear walls to 

make buildings safer and secure, and learning about shear 

walls is an integral part of structural education. The shear 

wall acts as a partition wall. It serves as a load-bearing wall, 

thereby eliminating several columns and carrying a 

substantial portion of lateral force caused by the earthquake 

by vertue of the large stiffness of the walls in their planes. 

An effective shear wall is both stiff and strong and becomes 

economical as soon as the lateral force governs the design of 

structural components like beam and column. To resist 

horizontal or lateral forces, the shear wall transfers these 

forces to the following element of the building in the load 

path below them. In addition to this, they also provide roof or 

floor lateral firmness preventing them from unwarranted side 

swaying.  

 
Fig. 1 Building with bracing and shear wall 

http://www.internationaljournalssrg.org/
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2. Objectives of the Study   
• To analyse the building model with a different 

arrangement of steel bracing System and shear wall 

using the response spectrum method. 

• Comparative study of the parameters, i.e., Storey Drift, 

Storey Displacement, bending moment and Period of 

different models in seismic zone IV. 

• To study the most efficient System with the best 

location in the RC framed structure for the seismic 

zone IV. 

3. Methodology 
The buildings' dynamic analysis (response spectrum 

analysis) was carried out by using three-dimensional 

modelling in STAAD.Pro software and earthquake loads 

were applied as per IS – 1893 (Part-I): 2016. Floors were 

assumed to act as rigid diaphragms. For the distribution of 

earthquake forces, the contribution of six interior frames 

without shear walls or braces was grouped, and the 

remaining forces were assumed to be taken by the two 

exterior frames with shear walls or braces. Related factors 

taken were; Zone factor 0.24, Response reduction factor 5, 

Importance factor 1, Damping 0.05 and foundation soil type 

as the medium. Dead load intensity at all floor and roof 

levels was taken as 3 kN/m2 and live load as 4 kN/m2 for the 

roof and 3 kN/m2 for other floors. The following load 

combinations are used- 

• 1.5(DL+IL) 

• 1.2(DL+IL±EL) 

• 1.5(DL±EL) 

• 0.9DL±1.5EL 

4. Structural Configurations 

Different models used are as follows: 

BF -  Bare RC frame structure  

BRX1-  RC frame structure with X Bracing in the mid-

2-bays  

BRX2-  RC frame structure with X Bracing on the side 

bays 

BRV1-  RC frame structure with Inverted-V Bracing 

on the mid-2-bays  

BRV2-  RC frame structure with Inverted-V Bracing 

on the side bays  

SW1-  RC frame structure with the shear wall on the 

side bays (L-shape Shear Wall) 

SW2-  RC frame structure with the shear wall on the 

mid-2-bays (Rectangular shape Shear Wall). 

 

Table 1. General Description 

No. of storeys G+14 

Storey height 3 m 

Beam size 450 x 450 mm 

Column size 600 x 600 mm 

The thickness of the shear wall 150 mm 

Type of steel Bracing ISMB 200 

Fig.2 to Fig.9 shows the different configurations with plans 

and elevations. 

 

 

 

 

 

 

 

 

 

  

Fig. 2 Structural Plan, Elevation and  3D Rendered view (BF) of RC Frame Model 
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Fig. 3 Frame with X-bracing at the mid 

bays (BRX1) 

Fig. 4 Frame with X-bracing at the side 

bays (BRX2) 

Fig. 5 Frame with Inverted-V bracing at 

the mid bays (BRV1) 

 
 

 

 
 

 

 
 

 
Fig. 6 Frame with Inverted-V bracing at 

the side bays (BRV2) 

Fig. 7 Frame with shear walls at the side 

bays (SW1) 

Fig. 8 Frame with shear walls at the mid 

bays (SW2) 
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5. Results and Discussion 
5.1. Storey Drift 

Storey drift, also known as inter storey displacement, is 

the relative displacement between the floors above or below 

the storey under consideration. Although all curves in fig.9 

show a similar pattern for the reduction in the storey drift 

value and building height for all models, there has been a 

large reduction in storey drift values in shear wall buildings 

and braced buildings compared to the bare building frame. 
 

5.2. Storey Displacement 

Storey displacement measures the deflection or 

deviation of the structural element from its original/un-

deflected position at each floor/roof level. Lateral 

displacement increases with the increase in the height of the 

building because with the increase in the height, the lateral 

stiffness of the building decreases. It can be observed from 

the lateral deflection plots (fig.10) that deflection along the 

height of the building got decreased in the shear wall system 

and bracing System concerning the bare.  
 

Frame building. From the observation, it is found that 

the rectangular shear wall (SW2) building performed better 

than the other models. 

 

5.3. Time Period 

It is the time taken by building in one complete 

oscillation. The time period of a building is its inherent 

property whose value gets affected by any change in the 

following; the mass of the building, building's stiffness, 

building height, column orientation in structure, infill walls 

with masonry only (i.e. without reinforcement) etc. Increased 

stiffness reduces the natural time period while increased 

mass increases it. It can be observed from the plotted chart 

(fig.11) that the time period values for shear wall and braced 

buildings have been decreased significantly concerning the 

bare frame building. The maximum reduction is observed in 

SW2, while the maximum value among the shear wall and 

braced systems is obtained for Inverted-V bracing provided 

at the side bays.  
 

5.4. Time Period 

It is the time taken by building in one complete 

oscillation. The time period of a building is its inherent 

property whose value gets affected by any change in the 

following; the mass of the building, building's stiffness, 

building height, column orientation in structure, infill walls 

with masonry only (i.e. without reinforcement) etc. Increased 

stiffness reduces the natural time period while increased 

mass increases it. It can be observed from the plotted chart 

(fig.11) that the time period values for shear wall and braced 

buildings have been decreased significantly concerning the 

bare frame building. The maximum reduction is observed in 

SW2, while the maximum value among the shear wall and 

braced systems is obtained for Inverted-V bracing provided 

at the side bays.  

 

  
Fig. 9 Storey Drift comparison 

 

5.5. Bending Moment 

As the transverse external force is applied to the 

columns, causing the element to bend from its original axis, 

the induced incident is called the bending moment. It has 

been observed from fig. 12 that the bending moment gets 

reduced when the shear wall system and bracing System is 

added to the RC frame building. The least value of bending 

moment has been observed in SW2, which contains a shear 

wall in its configuration. 

   
Fig. 10 Storey Displacement comparison 
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 Fig. 11 Time period comparison 
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Fig. 11 Bending moment comparison 

 

 

 

 

The performance ranking is shown in table 2. Thus the 

SW2, i.e. the RC framed structure with shear wall provided 

in the mid-2-bays, is ranked-1 based on its overall 

performance, and the least ranked model is BRV2, i.e. the 

RC framed structure with Inverted V-Bracing on the side 

bays. 

Table 2. Performance-based ranking of the different models 

 
Performance-based ranking of the structural 

configurations investigated 

Model SW2 BRX1 SW1 BRX2 BRV1 BRV2 

Ranking 1 2 3 4 5 6 

 

6. Conclusion 
• A large percentage reduces the Storey drift values 

obtained for shear wall models compared to the bare RC 

frame and braced models. The rectangular shear wall 

shows a reduction in top storey drift of 91.83% for 

externally located shear walls. 

• Time period decreases in models with shear wall and 

bracings compared to bare frame (BF). SW2 gives the 

lesser time period as it contains a shear wall at the mid 

bays and for bracing, X-type bracing shows the lesser 

time period compared with other braced models. 

• Maximum bending moment values in columns of walled 

shear and braced structures get reduced vastly compared 

to the bare frame structure. SW2, i.e. rectangular-shape 

shear wall model, has the least value of maximum 

moment among all the models. The braced model, which 

consists of X-bracing at mid bays (BRX1), also shows 

less bending moment but more than SW2. 

• Large reduction in lateral storey displacement occurs in 

all shear wall systems and bracing Systems with respect 

to the bare frame building. The model with a shear wall 

at the mid bays shows the largest reduction in the storey 

displacement, and in braced frames, X-bracing provided 

at the mid bays shows the best results. 

• In the end, it is concluded that the shear wall provided at 

the mid bays of the structure shows the best overall 

performance compared to other models. 
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