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ABSTRACT 
The goal of this research work is to investigate the various seismic responses static as well as dynamic of 

horizontal irregular multistoried building is carried out. Comparison is made between horizontal 

irregular building on the basis of shear force, bending moment storey drift , modal displacement and 

base shear in different seismic zones and found that membrane ,shear along different axis  increases 

from 10,20 and 30 multistoried building in zone 2 and zone 5  statically and dynamically and bending 

moment along different axis  increases from 10,20 storey  and  decreases to 30 multistoried building in 

zone 2 and zone 5  statically and dynamically using staad software and also Propose the best suitable 

building configuration on existing conditions In this paper the comparative study of membrane stresses, 

shear stresses, bending moment is carried out statically of C shape multistoried horizontal irregular 

building at different seismic zones and storey shear at base of building and top of building and CQC 

stresses are analyzed at x and z direction is carried out and the following conclusions should be made: 

Membrane Stresses along x and y direction increases from 10 to 20 storey and 30 storey statically in 

zone 2. Shear Stresses along x and y direction SX and SY increase from 10 to 20 storey and 30 storey 

statically zone 2.Bending Moment along x and y direction MX in crease from 10 to 20 storey to 30 storey 

statically zone 2. MY increase from 10 to 20 storey and 30 storey statically zone 2. MX Y increase from 

10 to 20 storey and decreases to 30 storey statically zone 2 

 

Key Words: shear force, bending moment ,storey drift , modal displacement, membrane ,shear along , 
Membrane Stresses ,Shear Stresses 

1. INTRODUCTION 
Earthquakes is the most devastating and unpredictable of all natural disasters, from which it is very 

difficult to save life and concrete structures against it. Hence to overcome these issues  of earthquake 

we need study  the seismic performance of the built up structures in environment through the various 

analytical procedures, which ensure that the structures withstand during  the minor earthquakes and 
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produce caution whenever major earthquake events occurs  So that  we can save as many lives and 

structures as possible. The behavior of a building depends on several factors during earthquake 

occurrence as stiffness, and adequate lateral strength, simple and regular configurations and ductility. 

The buildings with the regular geometry and uniformly distributed mass and stiffness in plan as well as 

in elevation suffer much less damage compared to irregular configurations during earthquake. But 

nowadays need and demand of the latest generation and growing population has made the architects or 

engineers inevitable towards planning of irregular configurations. Hence earthquake engineering has 

developed the key issues in understanding the role of building configurations. 

 

 
3.  PROBLEM FORMULATION AND METHODOLOGY 

3.1 Objective: 

The goal of this research work is to investigate the various seismic responses static as well as dynamic of 

horizontal irregular multi-storeyed building is carried out 

1To perform a comparative study of the various seismic parameters of multi-storeyed building 

structures. 

2 Comparison between horizontal irregular building on the basis of shear force, bending moment storey 

drift, modal displacement and base shear in different seismic zones. 

3 To propose the best suitable building configuration on existing conditions. 

  

3.2 Methodology:  

For this purpose the different cases are studied 

Case1: Static Analysis of 10 storey multi-storeyed building for seismic zone II 

Case 2: Static Analysis of 20 storey multi-storeyed building for seismic zone II 

Case 3: Static Analysis of 30 storey multi-storeyed building for seismic zone II 

Case 4: Static Analysis of 10 storey multi-storeyed building for seismic zone V 

Case 5: Static Analysis of 20 storey multi-storeyed building for seismic zone V 

Case 6: Static Analysis of 30 storey multi-storeyed building for seismic zone V 
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Case7: Dynamic Analysis of 10 storey multi-storeyed building for seismic zone II 

Case 8: Dynamic Analysis of 20 storey multi-storeyed building for seismic zone II 

Case 9: Dynamic Analysis of 30 storey multi-storeyed building for seismic zone II 

Case 10: Dynamic Analysis of 10 storey multi-storeyed building for seismic zone V 

Case11: Dynamic Analysis of 20 storey multi-storeyed building for seismic zone V 

Case12: Dynamic Analysis of 30 storey multi-storeyed building for seismic zone V 

 

3.3 General dimensions of Buildings  

FOR 10 STOREY BUILDING  

Case I: Plan Area is 50m x 35m  

FOR 20 STOREY BUILDING  

 

Case I: Plan Area is 50m x 35m 

 

FOR 30 STOREY BUILDING  

 

Case I: Plan Area is 50m x 35m 

 

3.4   Loads Considered: 

3.4.1   Dead Load:   

The loads considered are as follows: 

The self-weight of slab =0.2 x 1 x 1 x 25 = 5 kN/m2 

Load considered due to floor finish= 1 kN/m2 

 

3.4.2Live Load:  

Live load adopted for floor slab and roof according to IS 875 part-II: 5 kN/m2.  

 

3.4.3 Earthquake Load: 

Response Reduction Factor: was taken fromtable-7(clause 6.4.2) IS1893 Part-1:2002. 

Importance Factor:  Depends on the functional use of building characterised by hazardous 

consequences of its failure, it is taken from table-6(clause 6.4.2) of IS1893 Part-1:2002. 
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Time Period of undammed free vibration. 

In the present work, parameters of earthquake load were considered as: 

 

3.4.5 Load Combinations as considered for static analysis:  

The load combinations were adopted according to IS 1893 Part-1: 2002 & IS 456:2000: 

 

1. 1.5 (DL + LL)  

2. 1.2 (DL + LL + EQX)  

3. 1.2 (DL + LL - EQX)  

4. 1.2 (DL + LL + EQZ)  

5. 1.2 (DL + LL – EQZ)  

6. 1.5 (DL + EQX)  

7. 1.5 (DL – EQX)  

8. 1.5 (DL + EQZ)  

9. 1.5 (DL – EQZ)  

10. 0.9 DL + 1.5 EQX  

11. 0.9 DL - 1.5 EQX  

12. 0.9 DL + 1.5 EQZ 

13. 0.9 DL – 1.5 EQZ 

 

Earthquake Load and seismic parameters 

Earthquake Parameters Zone (Z)  

 

 

II  

Response Reduction factor (RF)  3 

Importance factor (I)  1  

Rock and soil factor (SS)  2 

Type of structures  1  

Damping ratio (DM)  0.05  

Time Period  Ta=0.09H/√D 
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Here X &Z are the directions of earthquake loads considered in the analysis. 

 

3.5 Preliminary Sections and materials considered: 

 

The plan area for the proposed work is 50m x 35m in which size of panels is 5x5 m. The 

properties of material adopted are: 

3.5.1 The Young’s modulus of elasticity of concrete adopted was 25,000 MPa while the 

Poisson’s ratio was 0.2.  

3.5.2 The preliminary sections of columns and beams were fixed on the basis of deflection 

criteria [i.e. span to depth ratio].  

 

 

3.7 Generation of model using STAAD. Pro: 

1 Create a new file and input the properties of member’s i.e column, flat slab and shear wall. 

2 Apply different loads on the structure and design the elements and then run analysis. 

3 Go to post processing mode and get the results of members and elements. 

4 View the output file to get the design results of all the members and elements 

 

S.No Description No of 

stories 

Column Slab Beam 

   Width 

(mm) 

Length 

(m) 

Thickness 

(mm) 

Width 

(mm) 

Depth 

(mm) 

1 

 

 

IRREGULAR 

BUILDING 

10 0.75 3 175 0.5 0.75 

20 0.75 3 175 0.5 0.75 

30 0.75 3 175 0.5 0.75 
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Fig No. 1:Plan of 10,20,30 storey multi-storeyed building 

                                       

   Fig no. 2:Elevation of 10 storey multi-storeyed building 
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Fig No. 3:Elevation of 20 storey multi-storeyed building 

 

 Fig no. 4:Elevation of 30 storey multi-storeyed building 
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Fig No. 5:3-D View of 10 storey multi-storeyed building 

 

 

 

 

CHAPTER-4 

RESULTS AND DISCUSSIONS                                                                                  

Table No. – 1: Static Analysis of 10 storey multi-storeyed building for seismic zone II 

   Shear Membrane Bending Moment 
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L/C SQ

X 
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al) 

N/m

m2 
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Y 
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al) 
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m2 

SX 
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m2 

SY 
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al) 
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m2 
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Y 
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m2 
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My 
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M

ax 
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56 

13 
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ED 
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-
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0.00
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0.01 
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1 

-
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0.00
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Table No. – 2: Static Analysis of 20 storey multi-storeyed building for seismic zone II 
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Table No. – 3: Static Analysis of 30 storey multi-storeyed building for seismic zone II 
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Bending Moment of irregular C shape building along 10, 20, 30 multi-storeyed building for 
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2. CONCLUSION 

The goal of this research work is to investigate the various seismic responses static as well as 

dynamic of horizontal irregular multi-storeyed building is carried out. Comparison is made 

between horizontal irregular building on the basis of shear force, bending moment storey drift, 

modal displacement and base shear in different seismic zones and found that membrane shear 

along different axis  increases from 10,20 and 30 multi-storeyed building in zone 2 and zone 5  

statically and dynamically and bending moment along different axis  increases from 10,20 storey  

and  decreases to 30 multi-storeyed building in zone 2 and zone 5  statically and dynamically 

using staad.pro software and also Propose the best suitable building configuration on existing 

conditions. 
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