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I. INTRODUCTION 

 
Infrastructure is the basic way to represent the level 

of development of a country, among which the major 

share is shared by the high raise buildings which are 

not possible without a structural designer. As the 

world is transforming the high rise buildings are in a 

great demand which is to be fulfilled without 

sacrificing any of the three factors, cost, time and 

safety.  

 

Achieving this is not possible with manual calculation 

hence to counter this we need highly advanced ways 

of computation, which can allow you to calculate and 

analyses the structural variables like shear force, 

nodal displacement, bending moment etc. The 

answer to suchproblems is Stadd.Pro which provides 

a much faster approach to structural analysis and 

designing with chances of minimumerrors.  

 

There has been several research conducted 

comparing the results from Stadd.Pro to the 

manually calculated results, whichall support the use 

of Stadd.Pro over manual the one. Stadd.Pro is a 

much better way to analyses the complicated load 

combinations and is quite versatile [1]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

II. BASICS OF MULTI STOREY BUILDING 

 
The structural design of a building should ensure 

that the  building  can  stand  safely,  operate  

without excessive deformation or movement that 

could lead to fatigue  of  structural  elements,  cracks  

or  failure  of fixtures,  fittings  or  partitions,  or   

Failure. Inconvenience to occupants. It must take into 

account the movements and forces due to 

temperature, creep, cracks, and imposed loads. It 

must also verify that the design is nearly buildable 

within  acceptable manufacturing tolerances of  the  

materials.  It  must allow  the  architecture  to  

function  and  the  building services  to  adapt  to  

the  building  functionally (ventilation, lighting, etc) 

[2].   This project work is to analyze a Multi storeyed 

building for different load combinations using 

STAAD    Pro software. Based on the analysis, the 

design  of the  structure  is done mainly following IS 

specifications. 

 

III. BASICS OF SYMMETRICAL BUILDING 
 

In these types of buildings, reinforced concrete 

frames are provided in both principal directions to 

resist vertical loads and the vertical loads are 

transmitted to vertical framing system i.e., columns 

and Foundations. This type of system is effective in 

resisting both vertical & horizontal loads. The brick 
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walls are to be regarded as non-load bearing filler 

walls only. This system is suitable for the multi-

storied building which is also effective in resisting 

horizontal loads due to the earthquake. In this 

system the floor slabs, generally 100-150 mm thick 

with spans ranging from 3.0 m to 7.0 m. In certain 

earthquake prone areas, even single or double storey 

buildings are made framed structures for safety 

reasons. Also the single storey buildings of large 

storey heights (5.0m or more) , like electric 

substation etc. are made the framed structure as 

brick walls of large heights are slender and load 

carrying capacity of such walls reduces due to 

slenderness [3]. 

 

1. Asymmetric Buildings 

Asymmetric buildings with centers of stiffness and 

strength being different from the center of floor 

mass, respond to earthquake excitation in coupled 

modes, producing both lateral and torsional motions. 

Such buildings as reported by many researches [4-8] 

are highly vulnerable due to the torsional response. 

The position of the stiffness and strength centers 

towards the floor mass center could highly affect the 

torsional response.  

 

The torsional provisions of codes are based on the 

assumption that the stiffness of the RC walls can be 

estimated with some degree of accuracy prior to 

strength allocation, and will not be affected by the 

subsequent strength assignment process.  

 

2.Diagrid Building 

The diagrid structural system can be defined as a 

diagonal members formed as a framework made by 

the intersection of different materials like metals, 

concrete or wooden beams which is used in the 

construction of buildings and roofs. Diagrid 

structures of the steel members are efficient in 

providing solution both in term of strength and 

stiffness. But nowadays a widespread application of 

diagrid is used in the large span and high rise 

buildings, particularly when they are complex 

geometries and curved shapes [9]. 

         

         IV. PROBLEM IDENTIFICATION 

 
Previous  studies  on  the  torsional  behaviour  of  

buildings  focused  mostly  on  single-storey  shear 

configurations. Results and conclusions from these 

studies can be extended to multi-storey buildings 

only under two conditions:  

1) The stiffness of the resisting elements from one 

storey to another must bear a constant ratio over the 

height of  the  building, and  

 2)  The centers of  mass of the floors must lie on the 

same vertical line, i.e. building must be regular in 

elevation. These conclusions have influenced 

subsequent studies  (Hejal  and  Chopra 1987), which 

have focused  on  the  response of single story  and  

multi-storey  irregular  building  configurations  that  

are  regular  in  elevation.  

 The seismic behavior of these structural systems is 

reasonably understood and many simplified analysis 

techniques have  been  developed  for  use  in  

design [10-15]. 

 

V. PROPOSED METHODOLOGY 
 

Now a days, the modern urban infrastructure 

demands uniqueness, which is often leading to 

irregular buildings. These irregular buildings are 

more often prone to earthquakes hence it is very 

essential to consider earthquake loads while 

designing these buildings. The IS 1893 (part 1) 2002 

for earthquake resistant design of structures 

classifies the irregularities into 2 types namely: 

 Plan Irregularity 

 Vertical Irregularity 

 Plan Irregularity 

Plan Irregularity refers to asymmetrical plan shapes 

or discontinuities in horizontal resisting elements 

such as cut- outs, large openings etc., resulting to 

torsion, diaphragm deformation and stress 

concentration. Plan irregularity is further classified as 

torsional irregularity, re-entrant corner, diaphragm 

discontinuity, out of plane offsets and non parallel 

systems. 

 

1.Vertical Irregularity 

Vertical irregularity is the vertical discontinuities in 

the distribution of mass, stiffness and strength. 

Vertical irregularity is further divided into stiffness 

irregularity, mass irregularity and vertical geometric 

irregularity. 

 

2.Centre of Mass 

The centre of mass is a portion defined relative to an 

objector system of objects. It is the average position 

of all the parts of a system weighted according to 

their masses. For single rigid body having uniform 

density the centre of mass shall be located at its 

centroid. 
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3.Centre of Rigidity 

Centre of rigidity is the point where the whole body 

have fully resisting rotation. Hence, it is the point 

where the force is applied but the body does not 

rotate instead translates in space. 

 

 

4.Torsional Irregularity 

Torsional Irregularity is defined to exist where the 

maximum storey drift computed including accidental 

torsion, at one end of the transverse to an axis is 

more than 1.2 times the average storey drifts at the 

two ends of the structure. Torsional irregularity shall 

be considered when the floor diaphragm is rigid in 

their own plan in relation to the vertical structural 

elements that resist lateral forces. 

 

5.Inherent Torsion 

For diaphragms that are not flexible, the distribution 

of lateral force at each level can be considered the 

effect of Inherent Torsional Moment Mt, resulting 

from eccentricity between the locations of centre of 

mass and centre of rigidity. 

 
6.Accidental Torsion 
Where the diaphragms are not flexible. Accidental 

Torsional Moment Mta caused by the assumed 

displacement of the centre of mass each way from its 

actual location by a distance equal to 5 percent of 

the dimension of the structure perpendicular to the 

direction of applied force is considered. 

 

7. Re-Entrant corner Irregularity 

Re-Entrant corner irrgularity is defined to exist where 

both plan projections of a building beyond a re-

entrant corner is greater than 15 percent of the plan 

dimension of the building in given direction. 

Presence of Re-Entrant corner in a building mainly 

causes torsion and sterss concentration in the 

corners of the building. In this study, it is mainly 

concentrated on the torsional irregularity of the 

building in the re-entrant corner and at the end of 

projection. 

 

8.End of projection 

End of Projection is the external or outside corner of 

the structure where the two wings of the structure 

meets as shown in the Fig. 3. Generally, the 

concentration of stress is a bit less than that of the 

stress at re-entrant corner. In a building, the end of 

projection and the re-entrant corner are considered 

as the most critical points. 

VI.METHODOLOGY 
 

1. G+12 Reinforced concrete framed structures were 

modelled in Staad. Keeping this model as a 

standard, Symmetrical, Diagrid and unsymmetrical 

shaped structures were modelled.  

2. The structures were loaded as per IS 875: 1987 and 

analyzed as per IS 1893:2002.  

3. Seismic analysis was performed using Seismic 

coefficient method as well as the response spectrum 

method.  

4. The maximum storey displacement, storey shear 

and overturning moments were determined and 

compared.  

1.Analysis Criteria 

 

Table1 Design Criteria of Symmetrical, Asymmetrical 

and Diagrid Building 

 

Design Parameters Values (m) 

Length 18 

Height 21 

Width 18 

No of Base along Height 7 

No of Base along Width 4 

Slab Thickness 0.125 

Column 0.7x0.5 

Beam 0.4x0.5 

 

VI. RESULTS AND SIMULATIONS 

 
1. Share Banding Comparison On Symmetrical, 

Asymmetrical And Diagrid Building

 

 
 

Fig.1 Asymmetrical building share banding Initial 

Condition. 
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Fig.2 Symmetrical building share banding Initial 

Condition. 

 
 

Fig.3 Diagrid building share banding Initial 

Condition. 

 

3.Displacement/ Deformation Comparison On 

Symmetrical, Asymmetrical And Diagrid Building 

6.3.1 Displacement/ deformation Asymmetrical 

building 

Table 6.1 Displacement/ deformation Asymmetrical 

building. 

0 -1.507 

0.2749999364217 -1.512 

0.5499998728434 -1.521 

0.8249998092651 -1.534 

1.099999745687 -1.549 

1.374999682109 -1.565 

1.64999961853 -1.582 

1.924999554952 -1.597 

2.199999491374 -1.610 

2.474999427795 -1.619 

2.749999364217 -1.624 

3.024999300639 -1.624 

3.299999237061 -1.616 

 

 
 

Fig.5 4 Displacement/ deformation Asymmetrical 

building. 

 

6.2.2 Displacement/ deformation Diagrid building 

 

Table 2 Displacement/ deformation Diagrid building. 

 

0 13.372 

0.25 13.372 

0.5 13.373 

0.75 13.373 

1 13.373 

1.25 13.374 

1.5 13.374 

1.75 13.374 

2 13.374 

2.25 13.375 

2.5 13.375 

2.75 13.375 

3 13.376 

  

 
 

Fig.5 Displacement/ deformation Diagrid building. 

6.3  Displacement/ deformation Symmetrical building 
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Table 5.Displacement/ deformation Symmetrical 

building. 

 

0 4.184 

0.25 4.173 

0.5 4.162 

0.75 4.151 

1 4.140 

1.25 4.130 

1.5 4.119 

1.75 4.108 

2 4.097 

2.25 4.086 

2.5 4.075 

2.75 4.065 

3 4.054 

  

 
Fig.6 Displacement/ deformation Symmetrical 

building. 

 

Table 6 Comparison Of 3 Type Buildings 

 

 

                VII. CONCLUSION 
 

 The Load Distribution in Symmetric model is more 

uniform as compared to asymmetric model.  The 

requirement of reinforcement is more in asymmetric 

frame than the symmetric frame. The Symmetric 

model is more Cost Effective with respect to 

Asymmetric model as the volume of material being 

used is more in Asymmetric model. Torsional stiffness 

and resistance are characteristics of building 

structures that significantly influence their response to 

the seismic action. Responses in which the 

translational motion is dominant are preferable to 

those in which the torsional motion is significant 

because they tend to stress in different structural 

elements in a more uniform way (Fardis et al.). For the 

purpose of ensuring adequate torsional stiffness and 

resistance, the structural elements resisting the 

seismic action should be adequately distributed in 

plan. They should be close to the periphery of the 

building and oriented along two directions. 

 

SCOPE FOR FUTURE WORK 

 
The study of buildings in seismic zone condition can 

be extended for future study in a wide variety of 

conditions amongst which few are as follows:  

 The quantity of reinforcement required for the 

structure with seismic load can be checked to 

know the quantity of steel and cost of structure.  

 Light weight building materials can be 

incorporated in the structural elements where ever 

it is required to reduce the total weight of the 

structure and hence can reduce the cost of project. 

 As we know in very quickly change in global world 

there is an unfavourable construction in then 

affects society cannot be neglected in recent days. 

Seen the major natural disaster such as 

earthquakes.  

 The above project can further Planned using the 

project management tools like Microsoft project 

and can be managed and monitored during 

execution to achieve fast and efficient execution.  

 The further study of these research work to used 

advanced AI and ML technique to improve 

regression factor value in multiple decimal. 
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