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Abstract— In today’s construction activity the use of flat slab is quite common which enhances the weight reduction, 
speed up construction, and economical. Similarly from the beginning conventional slab has got place in providing 
features like more stiffness, higher load carrying capacity, safe and economical also. As the advancement era began 
practice of flat slab becomes quite common. In the present dissertation work a High, Medium, and Low rise 
commercial multi-storeyed building having flat slab and conventional slab has been analysed for the parameters like 
base shear, storey drift, axial force, and displacement. The performance and behaviour of both the structures in all 
seismic zones of India has been studied. In the present work the storey shear of flat slab is 5% more than conventional 
slab structure, the axial forces on flats lab building is nearly 6% more than conventional building, the difference in 
storey displacement of flat and conventional building are approximately 4mm in each floor. The present work 
provides reasonable information about the suitability of flat slab for various seismic zones without compromising the 
performance over the conventional slab structures. 
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I. INTRODUCTION 
India at present is fast growing country in economy which brings demands in increasing of infrastructure 

facilities along with the growth of population. The demand of land in urban areas increasing day by day, In order to 
counteract this demand in these urban areas vertical development is the only option. This type of development brings 
challenges to counteract additional lateral loads due to wind and earthquake Common practice of design and 
construction is to support the slabs by beams and support the beams by columns. This may be called as beam slab 
construction. The beams reduce the available net clear ceiling height. Hence in offices, public halls and houses, 
sometimes beams are avoided and slabs are directly supported by columns. These types of construction improve the 
aesthetic appearance. These slabs which are directly supported by columns are called Flat slabs. These flat slabs are 
also called as beamless slabs. The part of slab bounded on each of the four sides by center line of column is called 
panel. Panel may be divided into column strip and middle strip. The flat slab is thickened closed to supporting 
columns to provide adequate strength in shear and to reduce the amount of negative reinforcement in In 1914 Eddy 
and Turner were first wrote on flat slabs, The flat slabs directly rests on columns and walls over other forms of 
construction and advantages are better lightning, lower cost, greater neatness of appearance, rapidity of construction 
and increased safety is universally conceded as to render any reliable information relative to the scientific 
computation of stresses in flat slab construction of great interest. The research has been carried out to find the 
behaviour of slab column connection. The failure mode depends upon the type and extent of loading. Punching shear 
strength of slab column connection is of importance which depends on the gravity shear ratio. The mechanism of 
transfer of moments from slab to column is very complex when subjected to lateral loading and unbalanced moments. 
These unbalanced moments produce additional shear and torsion at the connections and then get transferred into the 
column which results in excessive cracking of slab leading to further reduction in the stiffness of the slab. There are 
several elements are modified to make work faster and economical also like introducing flat slab construction which 
reduces dead weight, and makes beams invisible, enhances floor area.. To know the performance of the structure it 
should be subjected to all type loadings, all seismic zones factors, various soil categories then only we can extract 
best choice or suitability parameter for the structures  In the present work the performance of flat slab and 
Conventional slab structures for various loads all seismic zones factors have been studied. 

 

II. FLAT SLAB 
Flat slab is a reinforced concrete slab supported directly by concrete columns without the use of beams. Flat slab is 
defined as one sided or two-sided support system with sheer load of the slab being concentrated on the supporting 
columns and a square slab called ‘drop panels. flat slabs are considered suitable for most of the construction and for 
asymmetrical column layouts like floors with curved shapes and ramps etc. the advantages of applying flat slabs are 
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many like depth solution, flat soffit and flexibility in design layout. even though building flat slabs can be an 
expensive affair but gives immense freedom to architects and engineers the luxury of designing. 

 

 

A. Types of Flat Slabs: 
 Simple flat slab 
 Flat slab with drop panels 
 Flat slab with column heads 
 Flat slab with both drop panels and column heads 

 

Fig. 1 Figure showing types of Flat Slabs and theire components 
 

B. Advantages of Flat Slabs: 
 Flexibility in room layout. 
 Reinforcement placement is easier. 
 Ease of formwork installation. 
 Building height can be reduced. 

 
C. Disadvantages of Flat Slabs: 

 Span length is medium. 
 Not suitable for supporting brittle (masonry) partitions. 
 Use of drop panels may interfere with larger mechanical ducting 
 Critical middle strip deflection. 

 

III. METHODOLOGY 
The methodology adopted is to make model of a G+12 structure with and without flat slab in different seismic zones 

of India.(as per IS 1893-2002) 
A. Analysis Method (Response spectrum Analysis) 

The representation of maximum response of idealized single degree freedom system having certain period and 
damping, during earthquake ground motions. This analysis is carried out according to the code IS 1893-2002 (part1). The 
standard response spectra for type of soil considered is applied to building for the analysis in ETABS 2013 software. 
Following diagram shows the standard response spectrum for medium soil type and that can be given in the form of time 
period versus spectral acceleration coefficient (Sa/g). 
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 Response spectrum for medium soil type for 5% damping This approach permits the multiple modes of response of a 
building to be taken in to account (in the frequency domain). This is required in many building codes for all except very 
simple or very complex structures. The response of a structure can be defined as a combination of many special shapes 
(modes) that in a vibrating string correspond to the “harmonic” computer analysis can be used to determine these modes 
for a structure. For each mode, a response is read from the design spectrum, based on the modal frequency and the modal 
mass, and they are then combined to provide an estimate of the total response of the structure. In this we have to calculate 
the magnitude of forces in all directions i.e. X, Y & Z and then see the effects on the building. Combination methods 
include the following:  

• absolute - peak values are added together 
• square root of the sum of the squares (SRSS) 
• complete quadratic combination (CQC) - a method that is an improvement on SRSS for closely spaced modes 
The result of a response spectrum analysis using the response spectrum from a ground motion is typically different 

from that which would be calculated directly from a linear dynamic analysis using that ground motion directly, since 
phase information is lost in the process of generating the response spectrum. 

In cases where structures are either too irregular, too tall or of significance to a community in disaster response, the 
response spectrum approach is no longer appropriate, and more complex analysis is often required, such as non-linear 
static analysis or dynamic analysis. Title and Author Details 
B. Modelling details: 

 
1. Utility of building  :  Residential building 
2. Number of stories  : G+5,G+12, G+20 
3. Shape of building  : Rectangular 
4. Type of walls   : Brick wall 
5. Geometric details 

a. Ground floor  :  3.3m 
b. floor to floor height :  3m 

6. Material details 
a. Concrete Grade  :  M40 (COLUMNS AND BEAMS) 
b. All Steel Grades :  HYSD reinforcement of Grade Fe415 
c. Bearing Capacity of Soil : 200 KN/m2 

7. Type Of Construction  : R.C.C FRAMED structure 
8. Column    : 0.6m X 0.6m 
9. Beams   : 0.45X0.45m. 
10. Slab    : 0.150m 
11. Analysis Method  : Response Spectrum Analysis 

 

 
Fig. 2 Model showing G+5 structure with Flat slab 
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Fig. 3 Model showing G+5 structure with General slab 
 

 
 
 
 

  
 

                    
Fig. 4 Model showing G+12 structure with Flat slab 

 
Fig. 5 Model showing G+12 structure with General slab 

 

 
Fig.6 Model showing G+20 structure with Flat slab 
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Fig. 7 Model showing G+20 structure with General  slab 

 
 
 
 
 
 
 

IV. RESULTS 
A. Low rise building (G+5) 

Zone II Results 
Storey Drift  

            
Shear Force  

                
Building Torsion 
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Building Momemt  

              
 

B. Medium rise building (G+12): 
Zone II Results 
Storey Drift  

         
Shear Force 
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Storey Torsion 

 
 
 
 
 
 
Storey Moment 

 
 

C. High rise building (G+20): 
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Zone II Results 
Storey Drift  

 

 
 
 
 
 
 

Shear Force 
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Building Torsion 

 
 

 
 
 
 
 
Building Moment 
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V. CONCLUSIONS 
Upon the results of investigations the following conclusions were made: 
 Lateral displacement is minimum at plinth level and maximum at terrace level, as the number of stories 

increases lateral displacement also increases. 
  Storey drift is minimum at plinth, top stories and maximum at middle stories, thus extra stiffness of column 

requires at middle stories compared to other stories.  
 The Natural period increases as number of Stories increases. The Base shear value is maximum at plinth level 

and minimum at terrace level, as total number of stories increases base shear increases. 
 The base shear is maximum at plinth level. The base shear will increase drastically as the height increases. Base 

shear of conventional beam slab building is less than the flat slab building. 
 The displacement of structures increased as the seismic zone increase in both conventional beam slab and flat 

slab building 
 Displacement increases as the height increases for all the structure. Displacement of flat slab building is more 

than conventional beam slab building 
 Storey drift in buildings with flat slab construction is significantly more as compared to the conventional beam 

slab building. 
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