
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract:  

Structural Engineering is a branch of Civil 

Engineering where the study is done to know how 

the structure behave when building is constructed at 

real environment and to identify the various forces 

like axial force and shear force, bending moment 

and displacement etc. acting on the structure. When 

the analysis come to complex structure or multistory 

structure the manual calculation will be difficult to 

perform and hence there is various software 

available to perform these calculations, this 

software are STAAD Pro V8i, ANSYS, ETAB, SAP-

2000 etc. In the present study, “Comparative 

analysis and design of flat slab and grid slab 

system” comparison of parameter like, bending 

moment, shear force and displacement of flat slab 

system and grid slab system with conventional slab 

system. In this study, slab system design and 

analysis for Low rise ,medium and High rise 

building for different  seismic zones and having 

medium soil condition by using ETABS 9.7.4 The 

analysis and design of slab system is done as per IS 

456-2000 and IS 1983-2002. Design of the slab 

system is done for different spacing/ grid size of 

column to find out which grid size of the column or 

plan area which slab is economical. 

keywords: grid slab, medium soil, flat slab, 

ETABS9.7.4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I.INTRODUCTION 

The flat slab arrangement of structure is one in which 

the beam is used in the conventional procedures of 

construction through away with the directly rests on 

column as well as the load from the slabs is directly 

conveyed to the columns and then to the footing. 

Drops or columns are generally provided using 

column heads or capitals. Floor systems consisting of 

flat slabs are very famous in countries where cast-in 

place building is prime form of construction because 

of numerous advantages in terms of architectural 

flexibility, use of space, easier formwork, and shorter 

creation time. Flat slabs are being used chiefly in 

office buildings due to reduced formwork cost, fast 

excavation, and easy establishment. That's why it's 

crucial to think what you're getting into (or under) so 

you can maximize the comeback on your investment. 

Grid floor systems comprising of beams move apart 

at regular intervals in perpendicular directions, 

monolithic with slab.GRID SLAB Interconnected 

grid systems are being commonly used or supporting 

building floors bridge decks and overhead water 

tanks slabs. A grid is a planar structural system 

composed of continuous members that either 

intersect or cross each other. Grids are used to cover 

large column free areas and have been constructed in 

number of areas in India and abroad. Is subjected to 

loads applied normally to its plane, the structure is 

referred as Grid. It is composed of continuous 

member that either intersect or cross each other. 

Grids in addition to their aesthetically pleasing 

appearance provide a number of advantages over the 

other types of roofing systems 
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OBJECTIVE OF THE STUDY 

The following are the objective of the present study: 

 1) To design various form of slab system for 

example conventional slab, flat slab and grid slab for 

the given plan area and their comparative study.  

2) To perform dynamic analysis of multistoried RCC 

buildings with Flat slab & Grid slab (20 Storey) 

having Square geometry, using Response Spectrum 

Analysis, considering earthquake Zone II as per the 

Indian Standard code of practice IS 1893-2002 part-I: 

Criteria for Earthquake resistant structure. To model 

different structures with aforementioned 

configuration and compare them using design aids 

like ETABS   

3) To compare seismic behavior of multistoried RCC 

building with Flat slab & Grid slab for different 

earthquake intensities in terms of various responses 

such as, base shear, Story displacements, Story Drift, 

Axial Force. To find the relationship between 

earthquake intensities and responses. 

 

SCOPE OF THE STUDY 

To perform dynamic analysis for seismic and wind 

loading of multistoried RCC buildings with Flat slab 

& Grid slab using Response Spectrum Analysis, 

considering different earthquake Zones as per the 

Indian Standard code of practice IS 1893-2002 part-I: 

Criteria for Earthquake resistant structure (Zone II, 

III, IV, V).  

To compare seismic behavior of multistoried RCC 

building with Flat slab & Grid slab for different 

earthquake intensities in terms of various responses 

such as, base shear, Story displacements, Story Drift, 

Etc. 

 To find the relationship between earthquake 

intensities and responses. 

 

II.LITERATURE REVIEW 

 

Amit A. Sathwane et all,.(2014) They studied that 

the among flat slab , flat slab with drop and grid slab 

which is economical for the nexus point opposite to 

vidhan bhavan and beside NMC office. The analysis 

of flat slab, flat slab without drop and grid slab done 

both manually by IS 456-2000 and by STAAD PRO 

V8i. It is found in the study that flat slab with drop is 

economical then rest of other considered slab for the 

nexus point. 

It is also revealed in the study that concrete required 

for grid slab is more than the flat slab with and 

without drop and steel required for the flat slab 

without drop is more than the flat slab with drop and 

grid slab.  

D. Ramya et all,. (October 2015) analyzed the 

multi-story (G+10) building by both STAAD PRO 

V8i and ETABS software. In the study comparison 

between these two software is done to find out which 

give economy of multi storied (G+10) building. It is 

show that in the study STAAD PRO is much simple 

to work with as compare to ETABS software. It is 

also show that quantity of steel given by the ETABS 

is 9.25% less than by STAAD Pro when analyzed 

G+10 multistory building. The quantity of concrete 

show by both the software’s is found same for 

multistory building. In the study it is revealed that the 

most economical section given by ETABS. 

 

III. METHODOLOGY 

1 PROBLEM STATEMENT: 

The study is done on 24 different models of a Low 

(G+5), Medium (G+10), High (G+15) building are 

modeled. The building plan has 8 bays in X and Y 

direction with spacing of 3meters in each direction. 

The height of each floor is 3.0m and height of ground 

floor is 3.3 , thus total height of the building in low 

level is 18.3 Mts, Medium level is 33.3 Mts. And 

High rise building is 48.3 Mts. 

Salient Features:  

The design data shall be as follows. 

Utility of Buildings  : 

 Residential Building 

No of Storey   : 

 G+5,G+10,G+15 

Shape of the Building  : 

 Rectangular 

Types of Walls  :  Brick Wall 

Geometric Details 

Ground Floor   : 3.3 mts 

Floor-To-Floor Height :  3 mts 

Material Details                      :           M40,fe 415 

Beam                                       :          0.45x0.45 

Column                                   :            0.6x0.6 

SLAB                                      :            150 mm 

WALL                                     :          External wall: 

230 MM 

Type Of Construction :  R.C.C FRAMED 

structure 

International Journal of Management, Technology And Engineering

Volume 8, Issue XI, NOVEMBER/2018

ISSN NO : 2249-7455

Page No:1136



Response spectrum method: 

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). Here type of soil, seismic zone 

factor should be entered from 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). 

 
Response spectrum for medium soil type for 5% 

damping 

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. 

A.Low rise building (G+5) 

GRID SLAB WITHOUT BRACINGS 

 
 

2.GRID SLAB WITH BRACINGS 

3.FLAT WITHOUT BRACINGS 
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4. FLAT SLAB WITH BRACINGS 

 
 

 MEDIUM RISE BUILDING 

1.GRID SLAB WITHOUT BRACINGS 

 

 
2.  GRID SLAB WITH BRACINGS 

 
3. FLAT SLAB WITHOUT BRACINGS 

4. FLAT SLAB WITH BRACINGS 

 
 

C. HIGH RISE BUILDINGS 

1. GRID SLAB WITHOUT BRACINGS 

 
 

GRID SLAB WITH BRACINGS 

3.FLAT SLAB WITHOUT BRACINGS 

4. FLAT SLAB WITH BRACINGS 
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IV.RESULTS AND ANALYSIS 

COMPARASION RESULTS OF THE FLAT 

SLAB AND GRID SLABS 

A.LOW RISE BUILDINGS 

1.STORY DRIFT  IN X DIRECTION 

  

 
STORY DRIFT IN Y DIRECTION  

  

 
 

SHEAR FORCE IN X DIRECTION 

 

 
SHEAR FORCE IN Y DIRECTION 

   

 
 

BUILDING TORSION 
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BENDING MOMENT IN X DIRECTION 

      

BUILDING MOMENT IN Y DIRECTION 

   
MEDIUM RISE BUILDING 

1. STORY DRIFT IN X DIRECTION 

  

 
 

STORY DRIFT IN Y DIRECTION 

  

 
 

 

 

SHEAR FORCE IN X DIRECTION 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

International Journal of Management, Technology And Engineering

Volume 8, Issue XI, NOVEMBER/2018

ISSN NO : 2249-7455

Page No:1140



BUILDING TORSION 

 

 
BUILDING MOMENT IN X DIRECTION 

   
BUILDING MOMENT IN Y DIRECTION 

 

 

 

C. HIGH RISE BUILDINGS 

1. STORY DRIFT IN X DIRECTION 

  

 
 

STORY DRIFT IN Y DIRECTION 

 

 

 
 

SHEAR FORCE IN X DIRECTION 
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SHEAR FORCE IN Y DIRECTION 

  

 
BUILDING TORSION 

    

 
 

BUILDING MOMENT IN X DIRECTION 

  

 
 

 

BUILDING MOMENT IN Y DIRECTION 

  

 
 

V. CONCLUSIONS 

The analysis of slab system shows the following 

inferences: 

 The quantity of concrete required for grid 

slab multi story building is maximum and 

for the flat slab multi story building is 

minimum for the same span/ grid size. But 

when we talk about the conventional slab 

system the quantity of concrete required 

more than the flab slab multi story building. 

 The maximum displacement is found to be 

most for flat slab system for same plan area 

of the structure and it is followed by grid 

slab and least for flat slab and flat slab with 

bracings also shows least values. 

 The grid shows the least values in the 

building torsion and in the flat slab without 

bracings are also less and best suitable 

structure to over come the building torsion is 

grid slab with the bracings. 

 The grid slab with out bracings has less 

moment values as compared to the other 

type of the structure , and due to resistant 

offered by the bracings the moment forces 

are maximum in the grid slab and  flat slab. 

 The comparing the flat slab and grid slab the 

best suitable structure in the low ,medium . 

and high rise construction is flat with 

bracings and grid slab with bracings as well. 

International Journal of Management, Technology And Engineering

Volume 8, Issue XI, NOVEMBER/2018

ISSN NO : 2249-7455

Page No:1142



 The best suitable as compared to one other 

the best suitable structure is flat slab with 

bracings. 

 Response Spectrum Analysis (RSA) is an 

elastic method of analysis and lies in 

between equivalent force method of analysis 

and nonlinear analysis methods in terms of 

complexity 

 RSA is based on the structural dynamics 

theory and can be derived from the basic 

principles (e.g. Equation of motion). 

 Damping of the structures is inherently 

taken into account by using a design (or 

response) spectrum with a predefined 

damping level. 

 ETABS is very essential tool to analyze the  

structure, and very fast and accurate results 

can be obtained .    

Considering all the above inference made on analysis 

of all considered slab system multi story building, we 

finally conclude that the grid slab is most economical 

for all span consider in the analysis. In grid slab 

system it is found from the study that maximum 

displacement, maximum force and maximum 

bending moment in x, y and z direction is minimum 

but in case of flat slab system maximum 

displacement, maximum force and maximum 

bending moment is found to be maximum.  

The quantity of steel and concrete required for flat 

slab system is minimum but for the grid slab system 

is maximum. 
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