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Abstract: 
Multi-story constructions are now often used for residential, commercial, and other applications. When 

planning tall buildings, both wind and seismic loads must be considered. The failure of a vertically 

irregular structure begins at a weak point. Structures with a discontinuity are classified as irregular 

structures. The most notable structures to collapse, for example, were those with soft storeys. As a result, 

the effect of vertical anomalies on structural seismic and wind performance is crucial. Because of the 

height-related changes in stiffness and mass, these buildings have different dynamic properties than 

ordinary buildings. Software is being used to simulate and analyse structural aspects in the current project. 

All of the RC structural components are in place. Designed to comply with IS 456:2000. In this work, 

STAAD.Pro v8i software is used to create a total of two models for structural analysis. It covers both 

model and other properties, as well as the building requirements listed above. These models are tested in 

zone 5 with wind loads in the +X directions. 

Keywords -Vertical geomectic Irregularities , Wind effect , STAAD-pro,  Bending Moments, Nodal Displacement. 
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I. Introduction- 

General 
Earthquakes pose several risks to a community, 

and structural damage begins at weak places.  The 

discontinuity in mass, stiffness, and shape of the 

structure exacerbates this vulnerability. Irregular 

structures are structures that have this 

discontinuity. Vertical abnormalities are a major 

cause of structural failure during earthquakes. 

Buildings with soft storeys are examples of 

vertical irregularity. For a more detailed 

assessment tool, this can be further broken down 

into the numerous types of anomalies as well as 

their severity. One of the approaches for testing 

buildings against earthquake loads is Wind effect 

analysis. A lateral loading pattern is used to 

gradually induce a structure until it reaches a limit 

state. The load is applied to the structure until 

certain structure members fail.The model is then 

adjusted to account for the building's reduced 

stiffness and reapplied with a lateral load until 

more member yield. After the study, the plastic 

hinging model generates a base shear vs. 

displacement capacity curve, which gives a broad 

sense of the building's behaviour. 

The irregularity may be of any type (as per IS 

1893:2002, table no. 4 & 5, page no. 18) so for 

such irregularity designer have to take extra care. 

The various types of irregularity may be of 

following types. 
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Types of irregularity 

 
There are mainly two types of irregularity

i. Plan irregularity 

1. Torsional irregularity 

2. Re-entrant irregularity 

3. Diaphragm  

4. Out- of -plane offset 

5. Non parallel system 

 

ii. Vertical irregularity 

1. Stiffness irregularity 

2. Mass irregularity 

3. Vertical geometrical 

4. Dis-continuity in capacity 

5. In plane discontinuity 

 

II. Wind effect to Structures 

 
 Over the last 20 years, wind engineering has been 

studied and applied to both low & 

buildings. According to this study, intense wind 

pressure has little influence on low-rise buildings, 

but causes significant deformation in high

structures. In irregular structures, the presence of 

uneven separation of mass, stiffness, and 

geometry is a structural feature, and this 

separation or fast change in geometry is what 

causes structural collapse. Vertical irregularity is 

the primary cause of quick collapse and 

overturning of structures, which is why structural 

engineers must consider irregularity in structures 

while designing them. A mean wind force has an 

impact on a structure. The source is the unsteady 

wind force created by the unsteady flow field of 

this average wind speed The consequences of an 

unstable wind force on a building or a portion of 

one are determined not only by the characteristics 

of the unsteady wind force, but also by the size 

and vibration characteristics of the building.

 

Wind Loading 

The static wind load is calculated as per IS 875 

(Part-III) [7], [8]. According to IS 875 (Part

VZ = VB × K1 × K2 × K3 × K4  

Where 

VZ is the design wind speed at a height z meter in 

m/s.  

VB is the basic design wind speed at 10 m height. 

PZ is the design wind pressure at height z in meter. 
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           PZ = 0.6 VZ
2 

 

 

III. Modelling & Analysis of structures

The structure will be harmed since an irregular 

structure cannot withstand more force than a 

typical structure. The structure appears to be 

harmed by irregularity. It's critical to have a frame 

form that's simpler and more consistent. Load 

distribution is even throughout the structure. when 

Inconsistencies in the structure should be avoided 

as much as feasible. If you really must include 

anomalies, make sure they are well

The analysis of bending moment at different 

nodes generated by wind on two identical G+18 

and G+10 irregular form buildings will be 

investigated in this study. 

 

Case 1 Model G+10 with a 20% setback.
In this model, we used a vertically geometric 

irregular form building with a G+10 storey height 

and a 20% setback. 

 

     Fig.1 3D render view of G+10 model   
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Fig.2 Bending Moment in Structure 

 

Case 2 Model G+18 with a 20% setback. 
In this model, we used a vertically geometric 

irregular form building with a G+18 storey height 

and a 20% setback. 

Fig.33D render view of G+10 model     
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Case 2 Model G+18 with a 20% setback.  
In this model, we used a vertically geometric 

irregular form building with a G+18 storey height 

 
 

Fig.4   Bending Moment in Structure 

 

Case 3 Model G+10 with a 40% setback is the 

third case. 

In this model, we used a vertically geometric 

irregular form building with a G+10 storey height 

and a 40% setback. 

Fig.53D render view of G+10 model    
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Fig.4   Bending Moment in Structure  

Case 3 Model G+10 with a 40% setback is the 

In this model, we used a vertically geometric 

irregular form building with a G+10 storey height 

 
Fig.53D render view of G+10 model     
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Fig.6    Bending Moment in Structure     

 

Case 4 Model G+18 with a 40% setback.
In this model, we used a vertically geometric 

irregular form building with a G+18 storey height 

and a 40% setback. 

Fig.73D render view of G+10 model     
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Fig.6    Bending Moment in Structure      

Case 4 Model G+18 with a 40% setback. 
In this model, we used a vertically geometric 

uilding with a G+18 storey height 

 
 

Fig.8   Bending Moment in Structure  

 

Case 5 Model G+10, with a 60% setback.
In this model, we used a vertically geometric 

irregular form building with a G+10 s

and a 60% setback. 

Fig.93D render view of G+10 model    
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Fig.8   Bending Moment in Structure   

Case 5 Model G+10, with a 60% setback. 
In this model, we used a vertically geometric 

irregular form building with a G+10 storey height 

 
Fig.93D render view of G+10 model     
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Fig.10 Bending Moment in Structure             

 

Case 6 Model G+18, with a 60% setback.
In this model, we used a vertically geometric 

irregular form building with a G+18 storey 

and a 60% setback. 

Fig.113D render view of G+10 model    
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Fig.10 Bending Moment in Structure              

Case 6 Model G+18, with a 60% setback. 
In this model, we used a vertically geometric 

irregular form building with a G+18 storey height 

 
Fig.113D render view of G+10 model     

Fig.12   Bending Moment in Structure             

 

IV. Results 

Bending moment analysis for various floor 

beams 
This section describes the bending moment results 

for two unique models corner 

1851,1611,661,685,704,1186 due to dynamic 

loading such as wind loading. Because structure 

beams are more prone to larger bending moments 

than structure columns, the choice of beam was 

decided. The beam number in the STAAD.PRO 

model is given in Fig. 

 

Case 1: In G+10, with a 20% setback 1,4,8,10 

bending moment at the floor

 

The results for models that modify their bending 

moments at different nodes at 7,31,50,394 are 

presented in this section. The comparative graph 

for bending moment owing to wind

+X direction for various models is provided in Fig.

 

ssue 3, May-June 2022 

Available at www.ijsred.com 

Page 870 

 
Fig.12   Bending Moment in Structure              

Bending moment analysis for various floor 

This section describes the bending moment results 

for two unique models corner beam number 

1851,1611,661,685,704,1186 due to dynamic 

loading such as wind loading. Because structure 

beams are more prone to larger bending moments 

than structure columns, the choice of beam was 

decided. The beam number in the STAAD.PRO 

Case 1: In G+10, with a 20% setback 1,4,8,10 

bending moment at the floor 

The results for models that modify their bending 

moments at different nodes at 7,31,50,394 are 

presented in this section. The comparative graph 

for bending moment owing to wind loading in the 

+X direction for various models is provided in Fig. 
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Fig .13 Bending moment at different beam no. in 

G+10 

 

Case 2: In G+18, with a 20% setback 

1,4,8,10,12,15,18 bending moment at the floor

 
The results for models that modify their bending 

moments at different nodes at 622,478, 

7,31,50,394 are presented in this section. The 

comparative graph for bending moment owing to 

wind loading in the +X direction for various 

models is provided in Fig. 

 

Fig .1 Bending moment at different beam no. in 

G+18 

 

 

Case 3 - In G+10, with a 40% setback 1,4,8,10 

bending moment at the floor 

 
The results for models that modify their bending 

moments at different nodes at 7,31,50,394 are 

presented in this section. The comparative graph 

for bending moment owing to wind loading in the 

+X direction for various models is provided in Fig.
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Fig .13 Bending moment at different beam no. in 

Case 2: In G+18, with a 20% setback 

1,4,8,10,12,15,18 bending moment at the floor 

The results for models that modify their bending 

7,31,50,394 are presented in this section. The 

comparative graph for bending moment owing to 

wind loading in the +X direction for various 

 
Fig .1 Bending moment at different beam no. in 

In G+10, with a 40% setback 1,4,8,10 

The results for models that modify their bending 

moments at different nodes at 7,31,50,394 are 

presented in this section. The comparative graph 

loading in the 

+X direction for various models is provided in Fig. 

Fig .15 Bending moment at different beam no. in 

G+10 

 

Case 4 - In G+18 With a 40% setback 

1,4,8,10,12,15,18 bending moment at the floor

 
The results for models that modify their bending

moments at different nodes at 622,478, 

7,31,50,394 are presented in this section. The 

comparative graph for bending moment owing to 

wind loading in the +X direction for various 

models is provided in Fig. 

 

Fig .16 Bending moment at different beam no. in 

G+18 

 

Case 5: In G+10, with a 60% setback 1,4,8,10 

bending moment at the floor

The results for models that modify their bending 

moments at different nodes at 7,31,50,394 are 

presented in this section. The comparative graph 

for bending moment owing to wind 

+X direction for various models is provided in Fig.
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Fig .15 Bending moment at different beam no. in 

In G+18 With a 40% setback 

1,4,8,10,12,15,18 bending moment at the floor 

The results for models that modify their bending 

moments at different nodes at 622,478, 

7,31,50,394 are presented in this section. The 

comparative graph for bending moment owing to 

wind loading in the +X direction for various 

 
Fig .16 Bending moment at different beam no. in 

Case 5: In G+10, with a 60% setback 1,4,8,10 

bending moment at the floor 

The results for models that modify their bending 

moments at different nodes at 7,31,50,394 are 

presented in this section. The comparative graph 

for bending moment owing to wind loading in the 

+X direction for various models is provided in Fig. 
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Fig .17 Bending moment at different beam no. in 

G+10 

 

Case 6 - In G+18 With a 60% setback 

1,4,8,10,12,15,18 bending moment at the floor

 
The results for models that modify their bending 

moments at different nodes at 622,478, 

7,31,50,394 are presented in this section. The 

comparative graph for bending moment owing to 

wind loading in the +X direction for various 

models is provided in Fig. 

 

Fig .18 Bending moment at different beam no. in 

G+18 

 

V. Conclusion 

 
1. For all types of buildings, the moments 

and shear forces are always at their highest 

as the story height is increased. 

2. Because the bottom supports are fixed, the 

bottom beam has a higher bending 

moment than the top beam in all models.

3. For varied bay positions of models, the 

bending moment makes a significant 

difference. 
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Fig .17 Bending moment at different beam no. in 

In G+18 With a 60% setback 

1,4,8,10,12,15,18 bending moment at the floor 

The results for models that modify their bending 

7,31,50,394 are presented in this section. The 

comparative graph for bending moment owing to 

wind loading in the +X direction for various 

 
Fig .18 Bending moment at different beam no. in 

For all types of buildings, the moments 

and shear forces are always at their highest 

Because the bottom supports are fixed, the 

bottom beam has a higher bending 

moment than the top beam in all models. 

varied bay positions of models, the 

bending moment makes a significant 

4. As the model's height rises, the bending 

moment in the beam increases.

5. Due to the wind effect, the tension moment 

of two models of different heights 

increases as the height 

bottom node has a higher bending moment 

than the top node in all models due to the 

fixedness of the bottom supports.

As a result, the conclusion of this project is that as 

the height of an irregularly shaped building 

increases, the bending mo

dramatically. The structure will be harmed since 

an irregular structure cannot withstand more force 

than a typical structure. 
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