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Abstract: Buildings often provide individuals’ shade. Construction of large structures is necessary because most people prefer 
solitude. Tall buildings have the drawback of being less earthquake-resistant. Therefore, tall buildings constructed in seismically 
active areas may sustain serious damage or even die. Therefore, a building's construction must be capable of withstanding the 
lateral and gravitational forces generated by earthquakes. Multi-story buildings employ a specific method to withstand lateral 
loads. The storey's RC-framed construction used three distinct bracing methods. We have examined and assessed the G+14 
stored RC frame design for seismic zone IV. We use computer-aided software, STAAD Pro V8i, to analyse the RC-framed models 
using the Response Spectrum Method. We examined the structural behaviour using a range of bracing methods, including X-
bracing, inverted-V bracing, and V-bracing. We placed these techniques at different positions on the outer faces and all four 
sides of the constructions. We examine the parameters of time, base shear, storey drift, storey displacement, bending moment, 
and peak storey shear for both braced and unbraced models. The braced frame's base shear value increases compared to an 
unbraced frame, while its storey displacement, storey drift, bending moment, and duration decrease. The braced frames have 
higher peak story shear values. The model with X-bracing on the mid-bays of the buildings' exterior sides significantly increases 
the structure's stiffness when compared to the alternative bracing technique. 
Keywords: Bracings, lateral force, storey shear, storey displacement, storey drift, shear at base, peak storey shear. 

 
I. INTRODUCTION 

Earthquakes, caused by various factors such as geological faults and human activities, generate seismic waves that exert lateral 
stresses on structures. These stresses can destabilize buildings, making their tightness more crucial than their ability to withstand 
lateral loads. In India, many buildings are not properly engineered, despite a significant portion of the land being in high seismic 
zones (III, IV, V). To mitigate earthquake damage, structures must be strengthened to maintain displacement demands below their 
capabilities. Generally, buildings with higher rigidity and lower density have lower horizontal displacement requirements. Multi-
story reinforced concrete buildings are particularly vulnerable to excessive deformation. A steel bracing system can enhance a 
building's resistance to horizontal forces and improve rigidity. 

 
A. Objectives of research 
To learn and understand STAAD.Pro V8i software. 
1) Response spectrum analysis of the building model with a Concentric Braced Frame (CBF) steel bracing system. 
2) Comparative analysis of storey drift, displacement, and time period of seismic zone I V models. 
3) Study of the parameters i.e., Maximum bending moment, Peak Storey Shear and Base Shear of the different models and 

compare the results. 
4) To find the appropriate bracing solution for the seismic zone in an RC-framed construction. 

 
II. MATERIALS AND METHODS 

An embraced frame is a kind of structural design that was mainly created to resist the stresses generated by earthquakes. Bracings 
support lateral load as inclined components. They axially stress the entire structure, giving it the appearance of a truss, by applying 
stresses to the related beams and columns. The columns' sections are compressed as a result of this axial tension's reduction of the 
moment. The bracing pieces can be positioned in a number of ways to support tension only or tension and compression alternately. 
Crossed diagonals make up the bracing, which only acts as a tension reliever.  
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Depending on the direction of the wind, one diagonal is considered to be passive and the other slanting to be active. Cross bracing is 
a very common layout. Bracings maintain the stability of the structure by shifting horizontal loads to the ground. They are also 
employed to offset lateral forces, which keeps the structure from swaying.  
 
A. Detail of the Model 
The G+14-story RC frame building was chosen for this seismic investigation, and its performance under seismic stresses is being 
evaluated. It has been contrasted with other bracing methods that have the similar arrangement. The fourteen-story AG+ building is 
modeled and examined using computer-aided software. STAAD.ProV8i. Figs. 3.2 and 3.3(a) show the elevation and plan of a 
building's bare (un braced) RC frame, respectively. The building is square in shape and is 12 m by 12 m. The structural plan of the 
RC frame model of the construction includes four bays, each spaced 3 m apart, and a total of five gridlines in the X and Z axes. The 
building is 45 meters tall overall, with each level rising 3 meters higher than the others.  
 

Table 1: RC Frame Data Details Considered for the Analysis  
The geometry of the structure Detail/value 
Grids in the direction-X 5 
Grids in the direction-Z 5 
Grid lines pace of line in X-direction 3 meter 
Spacing of Grid line in Z-direction 3 meter 
Number of Storey G+14 
Height of each storey 3m 
Height of the ground-floor 3m 
Beam dimension 450mm x450mm 
Column size 600mm x600mm 
Steel bracing ISMB200 
Soil Type Medium 
Response Reduction Factor 5 
Seismic Zone IV 
Dead Load 3kN/m2 
Importance Factor(I) 1 
Combination Method CQC 
Support type Fixed 
Live Load 4kN/m2 
Damping Ratio 5% 

 

Figure 1: Structural Layout of RC Frame Prototype 
 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue IX Sep 2025- Available at www.ijraset.com 
     

 
1839 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: 3D structural model of the building with x and v bracings. 
 

III. ANALYSIS RESULTS AND DISCUSSIONS 
These seismic studies of the multi-story structure use several models and features that are taken into account for the analysis in The 
current study is based on Chapter 3. The previously stated iambic methodology, also referred to as the response spectrum method, is 
used to assess the performance of the un braced and braced framework in the RC construction. The results of a study of multiple 
models, both with and without bracing, are described in this chapter. For this, three different types of bracing systems X, inverted-V, 
and V-bracing as well as different bracing positions have been taken into consideration. STAAD. After taking the seismic zone IV, 
the analysis is continued using ProV8i. The outcomes are compared to those of an un braced frame.The analysis results obtained are 
explained one by one in the subsequent sections of this chapter. 

 
A. Seismic Analysis by Software 
The linear static analysis and linear dynamic analysis were performed in finite element based software Staad.Pro V8i Comparison of 
Time Period 

Table 2: Comparison of Time period 

 

 
Figure 3: Comparison of Time period 
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The braced structure's time period values in seconds are shown by the numbers in table 2 and FIG 3. The graph indicates that the 
time period decreases for different bracing methods as compared to the bare frame. The bar chart shows that the value of the time 
period is lower for X bracing and inverted-V than for other bracing and bare frame. 
The time period of Model 2 has been shortened by 19.24% in comparison to Model 1 (bare frame).The most effective bracing, 
according to the statistics, is Model 2, which has X-bracing in the building's middle bays. 

 
B. Comparison of Base shear 
Base shear is the strongest lateral force generated at a structure's base. For analysis, the building has been fixed at the foundation or 
base level. An RCC-framed structure with and without a bracing system was examined in seismic zone IV in order to assess the base 
shear. The basis results for the various models that were taken into consideration for the research are listed in Table 4. The base 
shear graph for different bracing systems is shown in Fig.4. 
 

Table 4: Comparison of Base Shear 
Model Base Shear(kN) 

1 724.66 
2 730.30 
3 730.30 
4 729.12 
5 729.12 
6 729.12 
7 729.12 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Comparison of Base Shear 
 
The information in the table and graph shows how much the braced framework increases the base shear of the structure. The base 
shear magnitude is nearly consistent across different bracing methods, as the graph illustrates. The base shear relation indicates that, 
in contrast to other bracing and bare frames, the amplitude of the base shear in the case of X bracing is significant. 

 
C. Storey Displacement 
Displacement is the movement of the entire structure from its starting position when it is subjected to lateral forces. Throughout the 
inquiry, the overall displacement value for each storey has been determined. Table 5 below displays the maximum displacement 
values for the various models that were taken into consideration for the study. The maximum lateral displacement curve for various 
bracing systems is displayed in Fig.5. 
The graph indicates that, in contrast to alternative bracing and bare frame, the lateral displacement significantly lowers in the case of 
X bracing. The location of the X bracing in the middle bays is more efficient than the others. Table 5 shows the % decrease in lateral 
displacement at floor heights of 24 and 42 meters for the various braced models in zone IV as opposed to the un braced model; the 
soil medium remains constant throughout the investigation. 
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Table 5: Maximum storey displacement for different models for different storey 

 

Figure 5: Maximum storey displacement for different models for different storey 
 

D. Storey Drift 
The relative movement between the floors that are either above or below the storey. Maximum storey drift values have been 
determined using STAAD.Pro. The maximum values of storey drift as established by the analysis at each storey level for the various 
models are listed in the table below. The storey drift values, which are listed in Table 6, are also plotted against the storey height in 
order to assess the efficacy of different bracing systems at various locations. Fig. 6 shows this plot. 
The graph illustrates the analogous pattern for the decline in storey drift value per storey height. The storey drift reduction rate was 
initially discovered to be quite low in all braced structures up to the 2–3 storey level. After that, it has been noted that the storey drift 
values reduce fast up to the 5-7 storey level, after which they drop once more. 
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Table 6: Maximum Storey Drift for Different models for different storey level 

 
 

 
Figure 6: Maximum Storey Drift for Different models for different storey level 

 
E. Bending Moment 
 

Table 7: Maximum Bending Moment for Different Models 
Model Bending Moment (kNm) 
1 72.567 
2 54.560 
3 57.159 
4 59.283 
5 61.064 
6 60.092 
7 62.233 
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It has been discovered that the bracing system reduces the bending moment and benefits the structure. The building construction 
with the X bracing system in the middle outside bays would have the least amount of bending moment when compared to other 
types of bracing systems.  

 
IV. CONCLUSIONS 

1) The time period measures a building's response to an earthquake, with longer time periods indicating higher responses and 
shorter time periods indicating smaller responses. Model-2 has a shorter time period (1.125 seconds), making it more rigid and 
the most efficient among the models. In comparison, the unbraced structure has a longer time period (1.393 seconds). Model-
2's time period is reduced by 19.24% compared to the bare frame (Model-1). 

2) As the building height increases, the bracing system's lateral displacement diminishes in comparison to the bare frame. The 
structural model-2 shows less lateral displacement than the other bracing (inverted-V bracing and V-bracing) and un braced 
structures in zone IV. In zone IV, the reduction in lateral displacement values for model-2 at storey heights of 24 and 45 
meters is 35.98% and 32.29%, respectively.  

3)  Models 2 and 3 have high base shear values compared to other models, according to the overall base shear correlation. The 
braced models' base shear is higher than that of the un braced RC frame model. 

4) The model minimizes storey drift by utilizing a variety of bracing techniques. A structural model with X-bracing on the 
outside of the building and on the middle bays (model-2) exhibits less floor drift than the braced and un braced structures. 
When compared to bare frame at storey heights of 24 and 45 meters, the model-2's storey drift values are reduced by 42.41% 
and 13.17%, respectively. 

5) Bending moment values for the central column in the braced frame are lower than those in the un braced frame. The braced 
model with the X-bracing in the mid-bays has the lowest potential bending moment when compared to the other versions. 
Consequently, the X-bracing in the middle two bays of the construction is more effective. 

6) At different structural levels, peak storey shear values increased in the braced frame model relative to the un braced frame 
model. The frame model-2 yielded better results because it could sustain more shear than the other models. It is minimum at 
the top of the building and maximum at the bottom. Thus, in terms of advantages, Model 2 is better than previous models. 
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