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ABSTRACT 

Analysis of any structural system to determine the deformations and forces induced by applied loads or ground 

excitation is an essential step in the design of a structure to resist earthquake. There is a range of methods from a 

linear analysis to a sophisticated nonlinear analysis depending on the purpose of the analysis in the design 

process. In this paper seismic response of a residential G+7 RC frame building is analysed by the Response 

Spectrum method using the software STAAD-Pro V8i as per the IS- 1893-2002-Part-1.The building is being 

modelled as an 3D space frame with six degrees of freedom at each node using the software STAAD-Pro V8i. The 

analysis is carried out considering SMRF frame type and medium soil type and earthquake Zone V for Bare 

Frame, Bare frame having open ground storey, Frame with infill wall and open ground story frame with infill 

walls.Different response like lateral force, overturning moment, story drift, displacements and base shear are 

plotted in order to compare the results. 
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DESIGN PARAMETERS 

 

Analysis is being done for G+7 multi- storey building(rigid joint frame) using STAAD PRO using the preliminary 

data as follows:- 

 

1. Type of structure- high rise RC frame structure (SMRF) 

2. No of storey- G+7, 7 stories.  

3. Seismic Zones-V.  

4. Floor height- 3.0m.  

5. Building height- 25.5 m. 

6. Plan size- 30 m *20 m 

7. Total area- 600 m
2
 

8. Size of columns-0.60 m* 0.35 m 

9. Size of beams- 0.65m * 0.30m 

10. Thickness of external wall- 230 mm 

11. Thickness of internal wall – 115mm 

12. Thickness of slab- 150 mm 

13. UDL due to external walls- 6.75 KN/m 

14. UDL due to internal walls –4.75 KN/m 
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15. UDL due to parapet -2.25 KN/m 

16. LL for all floors except roof- 2 KN/m
2
 

17. LL for roof – 1.5 KN/m
2
 

18. Material used- Concrete M-30KN/m
2
 and Reinforcement Fe-415(HYSD).  

19. Earthquake load - As per IS- 1893-2002 

20. Type of soil -Medium soil as per IS-1893. 

21. Ec - 5000√fck N/ mm
2
 (Ec is modulus of elasticity in N/mm

2
).  

22. Dynamic analysis –Response Spectrum method.  

23. Software used – STAAD -Pro dynamic analysis by Response Spectrum analysis method. 

24. Zone factor Z - 0.36(as per IS 1893: 2002 for Zone V) 

 

MODELLING 

 

The G+7 multi-storeyed building is framed as a 3D space frame with rigid joints using STAAD PRO software for 

simulation of behaviour under DL, LL, Seismic and Response Loading. The support conditions are considered as 

fully fixed. 

The plan of the building is as follows:- 

 

FIGURE 1:- PLAN OF G+7 MULTI-STOREYED BUILDING 

 

The G+7 multi-storeyed building is being analysed for 4 cases viz, (i) G+7 bare frame multi-storeyed building 

without infill walls, (ii) G+7 multi-storeyed building with infill walls, (iii) G+7 multi-storeyed building with soft 

storey and without infill walls and (iv) G+7 multi-storeyed building with soft storey and with infill walls. 

 

 
FIGURE 2:- 3D MODEL OF G+7 MULTI-STOREYED BUILDING WITH AND WITHOUT INFILL 

WALLS 
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FIGURE 3:- 3D MODEL OF G+7 MULTI-STOREYED BUILDING WITH SOFT STOREY &WITH AND 

WITHOUTINFILL WALLS 

 

Loading And Load Combinations 

 

Different types of loads being applied on the G+7 multi-storeyed building model are Dead loads which includes 

self-weight of the structure comprising of the weight of the beams, columns, slabs, finishings, water proofing etc. 

Uniform loading due to external walls, internal walls and parapet also comes under dead load taken in the analysis. 

All the dead loads being considered is as per the dimensions of the building under consideration and as per IS 875 

Part 1: 2016.  Live loads on the slabs and on the roof are as per IS 875 Part 2. Seismic forces in X and Z dir. 

considering zone V with zone factor 0.36 as per IS 1893: 2002 are used. Response Spectrum Loading in X and Z dir. 

are being considered in the analysis. 

 

 

 
 

FIG 4 :- MODEL SUBJECTED TO SEISMIC 

LOADING 

FIG 5:- MODEL SUBJECTED TO DEAD 

LOADING 
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FIG 6:- MODEL SUBJECTED TO LIVE LOADING 

 

FIG 7:- MODEL SUBJECTED TO RESPONSE 

SPECTRUM LOADING 

 

Various load combinations being considered in the analysis of the G+7 multi storeyed building are as follows:- 

 

(i) Seismic Load in X dir.(ELX) 

(ii) Seismic Load in Z dir.(ELZ) 

(iii) Dead load including self-weight, wall loading, parapet loading, slab thickness, finishing and 

waterproofing etc.(DL) 

(iv) Live load(LL) 

(v) Response Spectrum Loading in X dir.(RSx) 

(vi) Response Spectrum Loading in Z dir.(RSz) 

(vii) 1.5(DL+LL) 

(viii) 1.2(DL+LL) 

(ix) 1.2(DL+LL+ELX) 

(x) 1.2(DL+LL+ELZ) 

(xi) 1.2(DL+LL+RSx) 

(xii) 1.2(DL+LL+RSz) 

(xiii) 1.5 DL 

(xiv) 1.5(DL+ELX) 

(xv) 1.5(DL+ELZ) 

(xvi) 1.5(DL+RSx) 

(xvii) 1.5(DL+RSz) 

(xviii) 0.9 DL + 1.5 ELX 

(xix) 0.9 DL + 1.5 ELZ 

(xx) 0.9 DL + 1.5 RSx 

(xxi) 0.9 DL + 1.5 RSz 
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ANALYSIS AND RESULTS 

 

(i) Peak Storey Shear in X Direction :- 

 

  

(ii) Peak Storey Shear in Z Direction  :- 

 

  

(iii) Maximum Base Overturning Moment :- 
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(iv) Maximum Lateral Force :- 

 

 

(v) Average Storey Displacement In X Direction :- 

  

(vi) Average Storey Displacement in Z Direction :- 
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(vii) Storey Drift in X Direction :- 

  

(viii) Storey Drift in Z Direction :- 

  

 

 

CONCLUSIONS: 

 

The study focused on the seismic performance of reinforced concrete G+7 multi-storeyed building for Bare frame, 

Bare frame having open ground storey, Frame with sot storey and without infill walls and frame with infill walls 

and open ground storey.The seismic performances were estimated through the comparison between different 

response like lateral force, overturning moment, story drift, displacements and base shear obtained by Response 

Spectrum method of analysis. In the present study, an attempt has been made to compare the seismic behaviour of 

high rise buildings with complexities and the following are conclusions are drawn. 

 

(i) Peak Storey shear in X dir. increases on an average by 15% with the introduction of infill walls for 

simple G+7 frame and 23.40% for G+7frame with open storey. This increase in the peak storey shear 

is maximum at the ground floor and gradually decreases with height. 

 

(ii) Peak storey shear in X dir. decreases a little with the introduction of soft storey. for frame without infill 

walls.The decrease is 6.14% on an average with the decrease gradually increasing with height.For G+7 

frame with infill walls introduction of soft storey increases the peak storey shear marginally about 

1.46% on an average. 
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(iii) Peak Storey shear in Z dir. increases on an average by 14.91% with the introduction of infill walls for 

simple G+7 frame and 16.88% for G+7frame with open storey. This increase in the peak storey shear 

is maximum at the ground floor and gradually decreases with height. 

 

(iv) Peak storey shear in Z dir. decreases a little with the introduction of soft storey. for frame without infill 

walls.The decrease is 4.66% on an average for G+7 frame without infill walls and about 2.63% For 

G+7 frame with infill walls with the decrease gradually increasing with height. 

 

(v) Max. Overturning moment decreases in general with the introduction of soft storey and Increases with 

the introduction of infill walls. The max. Overturning moment is for the case of G+7 building with 

infill walls and without soft storey. 

 

(vi) The average storey displacement in the X dir. increase significantly with the introduction of infill 

walls. The increase is 44.24% on an average for simple G+7 frame and 43.13% for G+7 frame with 

soft storey. 

 

(vii) The average storey displacement in the X dir. increases significantly for soft storey. Displacement 

drastically reduces as onemoves up, with the top floor displacement being almost the same as the 

normal frame without soft storey. 

 

(viii) The average storey displacement in the Z dir. increase significantly with the introduction of infill 

walls. The increase is 44.29% on an average for simple G+7 frame and 43.29% for G+7 frame with 

soft storey. 

 

(ix) The average storey displacement in the Z dir. increases significantly for soft storey. Displacement 

drastically reduces as onemoves up with the top floor displacement being just 7 to 7.5% more than the 

frame without soft storey. 

 

(x) The average storey drift in the X dir. increase significantly with the introduction of infill walls. The 

increase is 38.73% on an average for simple G+7 frame and 37.50% for G+7 frame with soft storey. 

 

(xi) Storey Drift in X dir. is significantly high for the soft storey(i.e. ground floor of the G+7 building with 

soft storey). For other floors except the soft storey the storey drift for the building with soft storey is 

less than the normal G+7 frame without soft storey. 

 

(xii) The average storey drift in the Z dir. increase significantly with the introduction of infill walls. The 

increase is 38.44% on an average for simple G+7 frame and 37.22% for G+7 frame with soft storey. 

 

(xiii) Storey Drift in Z dir. is significantly high for the soft storey (i.e. ground floor of the G+7 building with 

soft storey). For other floors except the soft storey the storey drift for the building with soft storey is 

less than the normal G+7 frame without soft storey. 

 

(xiv) Max. lateral forces decreases in general with the introduction of soft storey and increases with the 

introduction of infill walls. The maximum lateral forces are for the case of G+7 building with infill 

walls and without soft storey. 
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