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Abstract: Zone V falls under the category of an extremely 

severe zone. It covers 10.79 percent of the land area of India. 

Human towns and structures sustain severe damage and 

destruction as a result of the ground surface deformation 

brought on by the earth’s crust’s vertical and horizontal 

movement. The main goal of this project is to investigate the 

stability and structural behavior of multistory RC structures 

for various plan configurations, including rectangular 

buildings along with L-, C-, I-shaped, and T- shaped 

buildings using ETABS. Calculating loads and assessing the 

entire structure using ETABS for static analysis. The 

analysis is the process of predicting the behavior of the 

structure under specified load conditions. The use of 

Software to design and analyze structure helps save more 

time and can give results with a high level of accuracy. 

Comparison and analysis of commercial buildings with 

different shapes, i.e, C-, I-, L-, rectangular and T-shaped 

building is the main purpose of this work. The definition of a 

commercial building is based on its use, i.e, more than 50% 

of floor space is used for commercial purposes. The effect of 

seismic and wind forces on buildings with different shapes 

and configurations has been analyzed by utilizing ETABS 

software. 

ETABS is an engineering software product that is utilized 

for the analysis and design of structures. Comparison and 

analysis are done as per the provisions of IS 456-2000. M30 

grade of concrete and Fe-415 steel is adopted. Load 

combinations are taken as per IS 875-part 5 (2015). Live 

loads are taken as per IS 875-part 1. Earthquake zone 5 is 

adopted for analysis. Load combinations of 1.2(DL + LL + 

EQ) are considered. Several concerns affect the performance 

of structures from which story drift, base shear, and story 

displacement play a crucial role in finding the behavior of 

structure against seismic loads. Results are conveyed in form 

of tables and bar charts. Story displacement increased with 

story height. The result shows that a building with an L 

shape shows the least amount of displacement in all stories 

while a building with T-shape has the least amount of shear 

and thus both are more stable and economical in 

comparison to all other users in the building analysis against 

seismic loads. 

 

Keywords: Etabs, Zone V, Storey Shear, Storey Drift, Storey 
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1. INTRODUCTION 
During an earthquake, a structure's damage often starts where 

a structural weakness in the building systems is present. High-

Rise RC structures are a unique type of construction with 

unique characteristics and requirements. Numerous people 

frequently occupy these buildings, and as a result, their 

collapse, destruction, or loss of functionality may have highly 

negative effects on both the quality of life and the local 

economy in the impacted areas. Each high-rise construction 

represents a large investment, hence high-rise structure 

research is typically carried out using more advanced 

techniques and approaches. Tall buildings are primarily made 

to withstand Earthquake loads since the lives of the people 

inside them depend more on the amount of earthquake 

resistance the structure provides. Therefore, assessment of 

wind-generated pressure is essential for these kinds of tall 

structures. Thus, structural engineers and academics can 

benefit from understanding contemporary methods for seismic 

and wind load analysis of different shapes of high- rise RC 

buildings. The majority of constructions in contemporary 

times are characterized by irregular vertical and planar forms. 

Moreover, a significant amount of work is required to design 

and analyze such erratic structures. In other words, structures 

with irregular shapes are more likely to sustain damages or 

losses than those with regular ones. Therefore, extensive 

structural analysis is required for irregular structures to 

maintain acceptable behavior to sustain seismic forces. Most 

of the time, the plot that will be used to build a structure won't 

have a predictable shape. Therefore, the plot configurations 

may have an impact on the geometry of the structure. 

Studying the stability of buildings with various geometrical 

configurations and their seismic load responses will help in 

curtailing economic and property losses. By increasing a 

structure's seismic and wind resistance, a structural engineer 

can create a building that is structurally stable and reliable. 

The zone in which the structure is located determines the 

proper design or shape be provided. To prevent structural 

failure or to overcome property loss, it is essential to verify 

and plan according to each stage of the building process. 

A structure's response to lateral stresses, base shear, story 

displacement, and story drift, is a key factor in determining 

how stable the structure is under seismic. Storey shear is the 

phrase used to describe the design seismic load to be applied 

at each floor height. Base shear is the summation of story 

shear. Hazard maps that depict seismic zones are updated 

periodically, indicating the presence of increased base shear 

pressure on existing structures. At each floor height, base 

shear pressure contributes to both the overall dead load and 

the live load. The highest permissible limit is suggested in the 
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IS standards for buildings for story displacement, which is the 

entire displacement of the story concerning the base. Story 

drift is represented as a ratio between the displacement of two 

succeeding floors and their height. Determining the Storey 

drift is crucial for building earthquake analysis. This paper 

compares and analyses buildings that have various 

configurations and shapes. 

1.1 Classifications of buildings: 

In this study, the behavior of G+7 multistory RC commercial 

structures with various plan configurations in seismic zone V 

is being investigated. IS 456-2000 is used for concrete design, 

and IS1893:2016 is used for building seismic analysis. The 

following list includes five different plan configurations that 

were taken into account for the seismic study of the same 

structure: 

1. C-shape building 

2. I-shape building 

3. L-shape building 

4. Rectangular shape building 

5. T-shape building 

 

 

2. LITERATURE REVIEW 
● Researchers Arvindreddy and R.J. Fernandos [2015] 

looked into how regular and irregular buildings 

responded in zone V. ETABS was used for both 

static and dynamic approaches. It was determined 

that the static approach produced larger 

displacements than the dynamic method after 

comparing the displacements of both regular and 

irregular models for the various methods. 

● Ravindra N. Shelke [2017] investigated the effects of 

numerous vertical irregularities on a structure's 

seismic response. He concluded that when seismic 

intensity increased from zone 2 to zone 5, base shear 

and lateral displacement increased with the height of 

the building, indicating a greater seismic demand the 

structure should be able to withstand. 

● Milind V. Mohod [2015] has examined the impact of 

plan and form configuration on irregularly shaped 

constructions. Utilizing the structural analysis 

program STAAD Pro, it has been determined how 

irregularity (plan and form) affects structure. And he 

came to his conclusion after taking into account how 

lateral displacement affected various building and 

structural forms. In contrast to other basic shaped 

buildings (Core- rectangle, Foursquare, Regular 

building), he has seen that Plus-shape, L-shape, H-

shape, E-shape, T-shape, and C-shape buildings have 

displaced more in both directions (X and Y). When 

gathering the software's data, story drift, which is a 

crucial element for understanding the drift need of 

the structure, is taken into account. 

 

3. METHODOLOGY AND BUILDING 

SPECIFICATIONS 
Here, a study of the behavior of G+7 buildings of various 

shapes in zone V is being conducted. The modeling was done 

using the standard program ETABS. It is a more flexible and 

user-friendly tool that provides a wide range of capabilities 

like static and dynamic analysis, non-linear dynamic analysis, 

and non-linear static pushover analysis, among others. 

 

No. of stories 7 

Concrete grade M30 for columns and 

M30 for beams 

Steel grade HYSD415 

Main beams size 300mm × 450mm 

Plinth beams size 300mm × 450mm 

Columns size 450mm × 450mm 

Slab thickness 150mm 

Live load 3 kN/m
2
 

 

4. OBJECTIVE 
The objective of this work is as follows: 

1. To Model RCC commercial buildings of different 

shapes using ETABS 

2. To analyze the seismic load behavior of RCC 

Commercial buildings of different shapes using 

ETABS for earthquake zone V. 

3. To compare the outcomes of the analysis of buildings 

of various shapes. 

 

5. BUILDING DIMENSIONS AND MODELS 

WITH DIFFERENT SHAPES 

 
Figure 5.1 plan and 3D Elevation of L-Shaped Building 

 
Figure 5.2 plan and 3D Elevation of Rectangular Building 
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Figure 5.3 plan and 3D Elevation of C-Shaped Building 

 
Figure 5.4 Plan and 3D Elevation of I-Shaped Building 

 
Figure 5.5 plan and 3D Elevation of T-Shaped Building 

 

6. RESULTS AND DISCUSSIONS OF 

BUILDING OF ALL SHAPES 
The five different types of RCC building frames analyzed are 

C-shaped, I-shaped, L-shaped, Rect-shaped, and T-shaped. 

The findings from the analysis of each building's structural 

behavior are tabulated and discussed in the manner as follows. 

Table 6.1 Comparison of Maximum Displacement of 

Buildings of various shapes 

 
Figure 6.1 Showing results of Comparison of Maximum 

Displacement for all Buildings 

 

Fig. No. 6.1 Shows that maximum story displacement 

increases with the height of the story. Table 6.1 shows that on 

the 7th floor of each building, the L-shaped building has the 

greatest displacement, while the I-shaped building has the 

least displacement. 

 

Table 6.2 Comparison of story shear for Buildings of different 

Shapes 

 

 
Figure 6.2 shows the comparison of Story shear for buildings 

of different shape 
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Figure No.6.2 Shows the result of the Story Shear of each 

building in X Direction when the Earthquake occurs in X- 

Direction. 

Table 6.3 Comparison of Maximum Lateral/Storey Drift for 

Buildings of different Shapes 

 
 

Figure 6.3 Showing results of Maximum Lateral/Storey Drift 

for Buildings of different Shapes 

 

Table No.6.3 shows that in a rectangular-shaped building, the 

story drift is maximum on the 1st floor among all while it is 

least in I-Shaped at the top floor. The trend is such that Storey 

drift increases till the first floor and then decreases till the top 

floor for all different shapes of buildings. 

 

7. CONCLUSIONS 
o The Maximum displacement increases with 

an increase in elevation 

o The top floor of the Building experiences 

the most displacement regardless of its 

shape. 

o The maximum displacement is occurring on 

the rectangular shape of the building on all 

floors, except for the 7th floor, which shows 

the maximum displacement on the L-shaped 

building. 

o The maximum amount of story shear occurs 

when the building has a rectangular shape 

o The first floor of a rectangular shaped 

Building has the greatest story drift overall, 

whereas the top floor of an I- shaped 

building has the least story drift 

o Buildings of all five shapes experience 

maximum story drift on the first floor. 

o The maximum story shear occurs at the 

ground level for all shapes of Buildings 

o The rectangular building has a story shear 

that far exceeds that of any of the building 

shapes. 

o The results have shown that I-Shape 

buildings are much more stable than all 

other shapes. 
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