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Abstract: It is a big challenge that tall buildings must withstand the various forces acting from different directions and aspects 
such as seismic and wind forces. While designing tall structures it is mandatory to deeply understand the seismic and wind 
behavior of multi-story buildings. Present study deals with the literature review on the behavior of the seismic and wind 
performance of regular and irregular structures by changing height and terrain category on different structures. The modeling 
and analysis of the previous structures were studied in perceptive of their shapes and zone-V. The buildings are modeled and 
analyzed by using ETABS software. Seismic analysis as per IS 1893-2016 and wind analysis as per IS 875 Part 3 was studied. 
Different types of parameters such as storey drift, storey displacement, base shear, overturning moment, acceleration and time 
period were studied. It has been found from the previous study that difference between the regular and irregular models gave 
variation in the displacement, drift due to the lateral forces acting on both types of buildings.  
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Introduction 

Wind load and seismic load plays an important role while designing tall structures because remaining all other loads have 
variations in a very small margin, the present study deals with the seismic and wind load effect of a regular and irregular 
multi-story building. If a building is designed with high resistance towards wind the structure will become more expensive. To 
keep the proper balance between the economy and safety it is compulsory to deeply understand the relation between the 
behavior of buildings subjected to wind force acting on the buildings. 

The wind has two important components, static and dynamic. The dynamic character of wind contains mean wind velocity and 
varying gust velocity. It is important to consider while designing high rise buildings the resistance against wind are not too 
much, high rise buildings are weak in resistance against wind. Tall structures are the major projects during designing they 
need vailed logistics and should be well managed. Proper arrangement of structural components and the shape of structure 
minimize the lateral displacement and decrease the overall cost of structures. 

The standard method for the design of tall buildings in the past was in the form of rectangular shape, mostly but nowadays 
much more complex geometries are in practice. Tall structures consider four main important factors such as stiffness, 
ductility, regular and simple structure, and ample lateral strength. Regular geometry structures in plan and elevation possess 
less damage than the irregular configuration. According to IS1893-2016, a building should be irregular when it is not 
symmetrical and have a discontinuity in geometry, mass, or load, these irregularities create problems in action of forces and 
stress distribution. Structure analysis plays a vital role to determine the behavior of the structures which are subjected to 
some action. Wind, waves, traffic, earthquake, and blasts are dynamic loads, if dynamic loads are applied on a structure, 
performance of the structure get decreased under severe seismic loading due to structure symmetry, due to asymmetry of 
structure member forces increased and ultimately structure collapsed 

Concept of regular and irregular configuration The latest earthquake codes differentiates regular and irregular structures 
in terms of shape and size of the structure, assigning of the structural and non-structural components within the structure, and 
mass distribution of the structure. 

Plan Irregularity A symmetric or plan irregular structures are both translational and torsional and results in stiffness and 
mass eccentricity in the structure. Because of uncertainty in the evaluation of the center of mass and stiffness, inaccuracy in 
the dimensions of structural elements, asymmetry may exist in a normal symmetric structure. 

Vertical irregularity It is caused in the building due to the unbalance distribution of mass and stiffness along the elevation. 
Mass irregularity and stiffness irregularity are due to abrupt change in mass and stiffness in the vertical direction of floors 
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2. Literature review 

Sneha b jagdale et.al conducted a study on "comparison of seismic and wind load performance of regular and irregular RC 
multi-story building" Regular and irregular RC structure has been selected in Zone-III and Zone-V with storey height of (g+30), 
these zones are selected according to IS-1893-2002, Wind load and self-weight are selected according to IS 875-2015 for 
analysis of the structure. Out of two buildings that are selected for analysis, one was regular and another was geometric 
irregular structure. It has been concluded that base shear was found 16-27 % more for regular structure concerning irregular 
structure for selected zones. Story drift was more in Zone -V compared to Zone-III, as wind speed increases story drift also 
increases in all models. Storey drift in Zone-V was found greater than Zone-IV because Zone-V is critical for high rise buildings 
due to a high magnitude earthquake.  

Kiran Kumar's et.al conducted a study on a comparative study of wind load on buildings with different symmetry. Tall 
buildings have their drawbacks such as lower resistance to wind and seismicity. The shape of buildings plays an important 
role; some buildings shapes are weaker than others. Non-angular shapes possess greater resistance against the wind as 
compared to angular shapes and angular shapes which are similar to circle such as hexagon, octagon also performs well. It has 
been concluded that non-angular shapes are more efficient than angular shapes against the wind loads because angular shapes 
divert more wind with a large angle than a non-angular shape. 

T. Jayakrishna k studied a multi-storey residential building against earthquake and wall loads by using a response spectrum 
method in Staad pro software. Dynamic analysis was carried out for regular models and irregular models to find out storey 
drift and storey displacement. In regular model lateral displacement was found less and base shear has remained the same for 
regular and irregular models. 

Vinay Verma et.al analyzed by the response spectrum method for seismic analysis. This method was based on ideal pre-
defined data which is not real data collected from the existing real earthquake. It was concluded that moment corrosion and 
deflection in regular buildings were greater than irregular buildings, but buildings with regular corner gave more deflection 
where model 2 possess less deflection. 

Kale1, S. et.al conducted a study on earthquake & wind analysis of structures. The study deals with the generation of various 
models by considering different shapes of the same area and these models were tested by using ETABS software following IS 
875 Part 3 and IS 1893-2002 Part 1 and different types of buildings were designed and also finding the behavior of these 
buildings. The response spectrum method was used for finding dynamic effects. After analysis, it has been found that wind 
effect was critical for 45 storey building and the seismic effect was critical at 15 storeys and 30 storey building. 

Shashi Kanth h et al., Studied the wind load analysis of regular and irregular buildings by using wind load as lateral loads and 
compared the results of displacements, base shear, storey drift for different models. It has been concluded that base shear for 
regular and irregular buildings experienced same base shear but has greater inter-storey drift. In case of geometric irregular 
structures showed higher displacements than the other three models. 

Adarsh, S. et.al conducted an analysis of wind for multi storey buildings with the regular and irregular plan and concluded that 
the shape of the building plays an important role for storey displacement, it was dominant for storey drift, storey 
displacement, time period. The shape also protected wind effects. After analysis, it has been found that due to the shear wall 
overall performance of the structure can be influenced because the shear wall acts as a drift control structure element. 
Rectangular shape structures were found more resistant against the wind as compared to normal shaped structures. 

Dawood et.al Included ASCE 7-05 Quasic static analytic process for determining the wind load on high rise RC building having 
height to width ratio less than 4(rigid building) in Maysan province. The basic wind speed for design should be selected 
according to Iraqi standards. It has been concluded that designed tables were obtained and covered all possible dimensions 
and elevations of buildings. The results and data have been incorporated in "Mayson province" and are being used by 
designers, engineers and researchers and local authorities. 

A.k. Roy et.al Conducted a study on wind load on high rise buildings with different configurations. The current study deals with 
the effect of wind for framed structures with different plan shapes and outcomes are connected concerning allowable drifts of 
different buildings. It has been found that wind load on buildings was grater when it has a maximum exposed area and the 
wind pressure coefficient has been found greater in square plan shape and it was less in circular plan shape of the building. 
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Ravi Kiran et.al Conducted a study on 3 different models such as regular structures, plan irregular structures and vertical 
irregular structures to determine the stiffness of structure. Static and dynamic earthquake analysis were conducted by taking 
different zones. It has been found that displacement and drift were greater in regular structure as compared to plan and 
vertical irregular structure in all zones by using static and dynamic analysis and also find that base shear was more for regular 
structures than other structures. 

V. Ajay Kumar et.al Conducted study on wind load analysis of different shapes of high-rise buildings, taking buildings of 40,60 
and 80 storeys should be designed for various shapes of building i.e. Rectangular building, rectangular building with rounded 
corners, square building, square building with rounded corners, circular building and elliptical building and analysis was 
carried out by Staad pro software. Wind load was estimated by IS 875 part 3, it has been concluded that rounding of corners 
decreases bending moment at an average of 70% than regular shape corners. 

Conclusions  

From the above review, it has been concluded that a lot of research work has been done on seismic and wind analysis of high 
rise regular and irregular structures, containing plan and vertical irregularity by using ETABS software. 

Based on different journals and research papers the following conclusions were withdrawn. 

1. The dynamic effect of buildings was studied by symmetrical   configuration and not performed for unsymmetrical 
configuration,  

2. Storey drift, storey displacement, overturning moment, base shear and time period are the important parameters for 
analysis and to interpret the results. 

3. The analytical work justifies the behavior of regular structure with a plan and vertical irregularity structure. 
4. The seismic and wind analysis of regular and irregular structures helps out to find the required height of the tall 

buildings in Zone-V.  
5. As shape changes, displacement increases and lateral load-carrying capacity also changes, so the shape of the building 

plays an important role in the design of the stable structure. 
6. Non-angular shape posse's greater resistance against the wind as compared to angular shape structures because non-

angular shapes have variations in mass distribution. 
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