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Abstract- Earthquake is one of the terrifying and damaging 
phenomena of nature and the after effects are terrible. To 
resist the earthquake loads, in this new era in the field of civil 
engineering design and construction a vital improvement in 
new technologies has under gone. In this study a G+20 storey 
building is considered for modelling and analysis is done with 
different structural systems like Beam slab, Flat slab and Flat 
plate system along with Shear wall as well as Bracings.  ETABS 
2016 is used for analysis of 28 individual models at all seismic 
zones as per IS 1893:2002. Result has been obtained 
parameters like time period, base shear, storey displacement 
and storey drift. From the result can concluded that beam slab 
system having storey displacement of 47% and storey drift of 
50% is more than the any other structural systems in analysis. 
The time period is 53% lesser in flat plate with shear wall and 
flat plate with bracing system compare to beam slab and flat 
slab systems, because of less flexibility. The base shear is 
maximum at flat slab with shear wall system, where it is 34% 
more than beam slab system, 70% more than flat slab, 2% 
more than the flat slab with bracing, 80% more than flat plate, 
5% more than flat plate with shear wall and 8% more than 
flat plate with bracings systems. 

Key Words:  Beam slab, Flat slab, Flat plate, Shear wall, 
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1. INTRODUCTION 

 In the recent 20 year throughout the world Tall 
Structures had been developed and the counting numbers 
speedily increased. In-term to skip from the use of dampers, 
shear wall and many other things and eventually over the 
utilization of material which are used for construction of tall 
structure required skill in occupancy comfort, design 
condition may different, improvement were needed in 
design and use than present existence structures of a specific 
range and period is recognized as the elevated structure. 
Discovering new structural systems can be the described as 
either the flexural or the shear structures that transmit over 
powering weights from column or walls catching up on its 
top and redistribute them to supporting column or walls. 
Such discovering structural systems may be as Flat slab or 
Flat plates. A sensible design, accurate analysis, preparatory 
design and upgrade, to safely pass on gravity and lateral 

loads are the blue-print of the tall structures. Quality, the 
serviceability, stiffness and human comfort are the 
configuration criteria. Many Structural systems were 
introduced to meet the demand of Tall buildings except 
Conventional type of construction methods with the co-
operation of bracings and shear wall. 

2. BEAM SLAB (CONVENTIONAL) SYSTEM 

 This system comprises of slab, beam and column. It 
is a very traditional system. In which slab rested on beam 
which transfers entire load into the Column thus it equally 
distributed underneath of structure through footing. 
However, the complications of beam formwork, co-
ordination of services, and overall depth of the floor have led 
to a decrease in the popularity of this type of floor. 

3. FLAT SLAB SYSTEM  

Common practice of design and construction beam-
slab construction where the beams reduce the available net 
clear ceiling height. Hence in Commercial malls, offices and 
public halls sometimes beams are avoided and slabs are 
directly supported by columns. This type of construction is 
aesthetically appealing also. These slabs which are directly 
supported by columns are called flat slabs. Now a days this 
type of construction of RC buildings with flat slab systems 
has become widely used in India for Commercial Buildings 

4. FLAT PLATE SYSTEM   

Flat Plates are solid concrete slabs of uniform 
depths that transfer loads directly to the supporting columns 
without beams or capitals or drop panels. Flat plates are 
probably the most commonly used slab system today for 
multi-storey reinforced concrete hotels, apartment houses, 
hospitals & malls. The accurate design consideration has to 
be done for design of flat plate and flat slab due to lack of 
resistance to lateral loads, hence special features like shear 
walls, bracings are to be taken into consideration. 

5. LINEAR STATIC1ANALYSIS 

Here the total design lateral force or design base 
shear along any principal direction is given in terms of 
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design horizontal seismic coefficient and seismic weight of 
the structure. Design horizontal seismic coefficient depends 
on the zone factor of the site, importance of the structure, 
response reduction factor of the lateral load resisting 
elements and the fundamental period of the structure. 

6. OBJECTIVES 

1. To know the behaviour of high-rise building with 
three different structural systems. 

2. To study the lateral load resisting capacity of 
different structural systems.  

3. To observe the seismic behaviour of RCC building in 
considered all Four different seismic zones. 

4. Finding out the storey displacement, story drift, 
fundamental time period, base shear. 

5. To obtain an effective and Economical structural 
system to resist the lateral load per Earthquake 
Zones. 

7. MODELLING AND ANALYSIS  

7.1 ETABS 

The entire analysis has done for all the 3D models using 
ETABS 16.2 non-linear version software. The results are 
tabulated in order to focus the parameters such as 
fundamental time period, base shear, storey displacement 
and storey drift. 

7.2 Model Description 

Grade of steel   Fe 500 

Grade of concrete  M30 

Height between floors  3.0 m  

Columns  230x450 mm, 230x600 mm,  
   230x1000 mm & 800x800 mm. 

Beams    230x600 mm, 230x450 mm 

Concrete Bracings 250x250mm 

Conventional slab  150 mm 

Flat Slab   150 mm  

Flat Slab drop   200 mm  

Flat Plate   125 mm 

Shear Wall   200 mm 

Earthquake Zones Ⅱ, Ⅲ, Ⅳ & Ⅴ 

Earthquake Zone Factor  0.1,0.16,0.24 & 0.36    

Soil Type   Medium Soil  

Response Reduction R 3 

Importance Factor I 1 

Totally 28 individual models were done in this analysis 

7.3 Plan and 3d View of Models 

 

Fig 1: Typical Floor Plan of G+20 Building 

 

Fig 2: ETABS model in 3-D view of Beam Slab system 
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Fig 3: ETABS model in 3-D view of Flat Slab system 

 

Fig 4: ETABS model in 3-D view of Flat Plate System 

 

Fig 5: ETABS model in 3-D view of Flat Slab with shear 
wall system 

 

 

Fig 6: ETABS model in 3-D view of Flat Slab with Bracing 
system 

 

Fig 7: ETABS model in 3-D view of Flat Plate with shear 
wall system 

 

Fig 8: ETABS model in 3-D view of Flat Plate with Bracing 
system 
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8. RESULTS AND DISCUSSION  

8.1 Time period 

 

Fig 9. Time Period of All Structural Systems along X and Y 
directions. 

The time period is 53% lesser in Flat Plate with Shear wall & 
Flat Plate with Bracing system compare other systems. 

8.2 Base Shear           Zone-Ⅱ   

 Fig 10. Base Shear(kN) along X-direction in zone-Ⅱ 

 Fig 11. Base Shear(kN) along Y-direction in zone-Ⅱ 

 Zone-Ⅲ 

 Fig 12. Base Shear(kN) along X-direction in zone-Ⅲ 

 Fig 13. Base Shear(kN) along Y-direction in in zone-Ⅲ 

Zone-Ⅳ                                                                                                                                                                   

 Fig 14. Base Shear(kN) along X-direction in zone-Ⅳ 

 Fig 15. Base Shear(kN) along Y-direction in zone-Ⅳ 

Zone-Ⅴ                                                                                                                                                                 

 Fig 16. Base Shear(kN) along X-direction in zone-Ⅴ 

 Fig 17. Base Shear(kN) along Y-direction in zone-Ⅴ 
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Base shear is maximum at Flat Slab with Shear wall system, 
where it is 34% more than Beam Slab system, 70% more 
than Flat slab, 2% more than Flat slab with Bracing, 80% 
more than Flat plate, 5% more than Flat plate with Shear 
wall and 8% more than Flat plate with Bracings Systems.   

8.3 Maximum Storey Displacement           Zone-Ⅱ 

 
Fig 18. Maximum Storey Displacement in Zone–II for X 

Direction 

 
Fig 19. Maximum Storey Displacement in Zone–II for Y 

Direction 

Zone-Ⅲ 

 
Fig 20. Maximum Storey Displacement in Zone–Ⅲ for X 

Direction 

 
Fig 21. Maximum Storey Displacement in Zone–Ⅲ for Y 

Direction 

Zone-Ⅳ 

 
Fig 22. Maximum Storey Displacement in Zone–Ⅳ for X 

Direction      

 
Fig 23. Maximum Storey Displacement in Zone–Ⅳ  for Y 

Direction 

Zone-Ⅴ 

 
Fig 24. Maximum Storey Displacement in Zone–Ⅴ for X 

Direction             

 
Fig 25. Maximum Storey Displacement in Zone–Ⅴ for Y 

Direction 

From the above graphs we observed that Flat plate with 
Bracing system has lesser lateral displacement compared to 
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other models. And we can notice that, where it is 40% lesser 
than other systems. 

8.4 Maximum Storey Drift            Zone-Ⅱ 

 
Fig 26. Maximum Storey Drift in Zone–II for X Direction 

 Fig 27. Maximum Storey Drift in Zone–II for Y Direction 

Zone-Ⅲ 

 

Fig 28. Maximum Storey Drift in Zone–Ⅲ for X Direction 

 
Fig 29. Maximum Storey Drift in Zone–Ⅲ for Y Direction 

 

Zone-Ⅳ 

 
Fig 30. Maximum Storey Drift in Zone–Ⅳ for X Direction 

 
Fig 31. Maximum Storey Drift in Zone–Ⅳ for Y Direction 

Zone-Ⅴ 

 

Fig 32. Maximum Storey Drift in Zone–Ⅴ for X Direction 

 

Fig 33. Maximum Storey Drift in Zone–Ⅴ for Y Direction 

From the above graphs we observed that Flat plate with 
Bracing system has lesser Storey drift compared to other 
models. and we can notice that, where it is 50% lesser than 
Beam slab and other systems than other systems.  
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CONCLUSIONS 

1. The time period is 53% lesser in Flat Plate with 
Shear wall & Flat Plate with Bracing system 
compare to Beam Slab & Flat Slab systems. 

2. Base shear is maximum at Flat Slab with Shear wall 
system, where it is 34% more than Beam Slab 
system, 70% more than Flat slab, 2% more than Flat 
slab with Bracing, 80% more than Flat plate, 5% 
more than Flat plate with Shear wall and 8% more 
than Flat plate with Bracings Systems.   

3. Because of high flexibility in Beam slab & Flat slab 
systems the maximum lateral storey displacement 
is 47% more as compare to other systems.  

4. It is found that Lateral displacement is minimum at 
plinth level and most at terrace level, because the 
variety of stories will increase lateral displacement 
additionally exaggerated by 25%. 

5. Maximum Storey drift is obtained lesser in Flat plate 
with Bracings system, where it is 50% lesser than 
Beam slab and other systems. 

6. By this study comparing Time period, Displacement, 
Drift and Base shear we can conclude that, Flat Plate 
with Bracing system is the most economical 
structural system compared to other systems,  
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