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Abstract— In the present study the regular Block type layout 

of plan is taken into consideration with two types of slab 

system i.e.  Flat slab and post tensioned slab are compared 

with each other. Considering zone 2 and zone 3 of 

seismicity according to Indian codes. Various types of 

Buildings with G+9, G+11, G+14, G+19 and G+24 storeys 

are considered with difference in geometrical properties and 

material properties. From past published journals and papers 

optimization is done in choosing different variety of 

placement of shear walls, their corresponding height and 

thickness were given due consideration with accordance to 

Indian codes. The method used for analysing the model is 

Linear Time history analysis considering Locc-North 

seismic condition using software namely ETABS 2015. And 

conclusion are drawn from various factors with respect to 

each structural member behaviour during the action of 

forces on them and differences have been highlighted. 
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I. INTRODUCTION 

Now days, there is an immense increase in housing and 

commercial building requirement with an increasing 

population and urbanization. Therefore, the building sector 

has gained its prominence. However, the fact is that the 

suitable lands for building and construction are especially in 

located in areas which are densely populated. Hence land 

accessible are limited and expensive which shows the 

necessity for optimal evaluation and design of these lands 

and available material. Additionally, continuous increase in 

prices is leading to rise the building erection cost. Therefore 

we have to take both dimensional and cost optimization as 

necessary precaution and even these are indispensable.

 A concrete slab is a basic component of all 

buildings. Level slab are generally reinforced concrete type. 

Typically conventional slabs, flat plate slab. These kind of 

slabs are typically used for artistic look of the structure and 

to upsurge the floor to floor clear height. They provide the 

internal partitions of area as per requirement. In high rise 

buildings pre-cast concrete panels are hung between the 

steel frames or beams to form the flooring and ceilings 

system to upper storey and bottom storey as applicable on 

each level. 

 Types of Slabs: Types of slabs discussed in this 

paper is about flat slab and post tensioned flat slab. 

A. Flat Slab  

In general normal framed construction uses columns, slabs 

& beams as their structural components. However it may be 

likely to undertake construction without beams, in this case 

the frame system consist of slab and column without beams 

in case of beams an internal reinforcement patterns are 

changed which acts as horizontal strips. These type of Slabs 

are called flat slab, since their behaviour and appearance is 

as of bending of flat plates. A Rcc slab supported directly by 

concrete columns without the use of beams.   

B. Post Tensioned Flat Slab  

Post tensioning is a technique of holding an object in firm 

position in case of precast and transferring of forces via duct 

to surrounding concrete by means of bond. In this method 

we have two different methods in case of slabs are 

Pretensioning of panels, Post tensioning of slab. 

 Pretensioning of panels are taken to site where they 

are held in position with the help of cable again by using 

technique of tensioning of cables by using hydraulic jack 

systems. 

 Post tensioning is another method which is used in 

modern day construction. Where the ducts are laid during 

slab casting. Through these ducts the cables are passed and 

are held in position as per requirements. These ducts can be 

laid as per requirements such as in different shapes which 

are Straight cable passing through centroid, Straight cable 

passing with eccentricity, Parabolic cable without any 

eccentricity and Parabolic cable with eccentricity etc. 

C. Objective and Methodolgy 

To investigate and compare seismic behaviour of RCC Flat 

slab and Post tensioned slab using the methodology of 

Linear time history analysis integral part of Etabs 2015 

software in two different seismic zones i.e., Zone 2 and 

Zone 3 in India. To investigate and compare the behaviour 

of both structure for the parameters like lateral 

displacement, inter story drift, axial force and storey shear. 

II. DESCRIPTION OF MODEL 

Structural Systems of the Building shown in fig 1-2. 

A) Type of structure Flat slab & Post tensioned slab. B) 

Number of Stories G+24, G+19, G+14, G+11 & G+9. C) 

Floor height 3.3m.  D) Plan Dimensions 55.5m x 55.5 m. E) 

Total height of Building 82.5m, 66m, 49.5m, 39.6m, 33m & 

26.4m.  F) Live Load 3.0 KN/m2. G) Dead load1 KN/m2 & 

wall load of 11 KN/m. H) Materials Concrete (M45) & 

Reinforced with HYSD bars (Fe500). I) Size of Columns 

1.5m x 1.5m, 1.4m x 1.4m, 1.3m x 1.30m, 1.2m x 1.2m, 1.0 

m x 1.0m, For G+24, G+19, G+14, G+11 & G+9. J) Depth 

of Flat slab 320mm, 310mm, 300mm, 290mm & 280mm 

thick. K) Depth of drop for Flat slab 300mm, 290mm, 

280mm, 270mm & 260mm thick. L) Depth of Post 

tensioned slab 270mm, 260mm, 250mm, 240mm & 230mm 

thick. M) Depth of drop for Post tensioned slab 350mm, 

340mm, 320mm, 310mm & 300mm thick. N) Specific 

weight of RCC 25 KN/m3. O) Zone II, III. P) Importance 

Factor 1. Q) Response Reduction Factor 5. R) Type of soil 

Hard. S) Type of building Regular/Irregular Space frames. 

T) Software used Etabs 2015. 

 The unit weights calculations of the materials 

adopted, have been taken according to the IS: 875 (Part 1) - 
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1987 “Code of Practice for Design Loads (Other than 

Earthquake) for Buildings and Structures”. The live load Up 

to and including 3.0kN/m2 is considered and for this 25% of 

imposed load is considered for live load according to IS: 

1893 (Part 1)-2002. 

 
Fig. 1: Typical Floor Plan 

 
Fig. 2: 3D Model of the Considered Builiding with G+24 

Stories 

III. RESULTS AND DISCUSSIONS 

 
Fig. 3: Storey Shear of Frame of Flat Slab & Pt Slab in Zone 

2 

 
Fig. 4:  Storey shear of frame of Flat slab & Pt Slab in 

Zone3 

 
Fig. 5: Max displacement of frame of Flat slab and Post 

Tensioned flat Slab in Zone 2 

 
Fig.6: Max displacement of frame of Flat slab and Post 

Tensioned flat Slab in Zone 3 

 
Fig. 7:  Bending Moment of Flat slab and Post tensioned flat 

Slab in Zone 2 

 
Fig. 8: Bending Moment of Flat slab & Post Tensioned flat 

Slab in Zone 3 

 
Fig. 9: Max displacement of shear wall of Flat slab & Post 

Tensioned flat Slab in Zone 2 
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Fig. 10: Max Displacement of Shear Wall of Flat Slab & 

Post Tensioned Flat Slab in Zone3 

 
Fig. 11: Storey drift of shear wall of Flat slab Post 

Tensioned flat Slab in Zone 2 

 
Fig. 12: Storey drifts of shear wall of Flat slab & Post 

Tensioned Slab in Zone 3 

 
Fig. 13: Axial loading of columns of Flat slab & Post 

Tensioned Slab in Zone2 and Zone 3 

A. Discussions 

The following are the discussions on Time History Analysis. 

From the graphs 3-13. 

1) Lateral Displacement: 

Lateral displacement of flat slab building is 10 % more than 

the post tensioned flat slab buildings considering G+9, 

G+11, G+14, G+19 and G+25 

2) Bending Moment: 

Bending moments in post tensioned flat slab have 11% more 

bending moments which can be taken care during the design 

of post tensioned buildings as tendons are provided to 

control the excess bending moment. About 10% to 12% 

increase in moment is observed in post tensioned flat slab 

compared to flat slab. 

3) Maximum Displacement of Shear Wall: 

It is noticed that at the location of shear wall is in the core 

the drift of the building is controlled by the core shear wall. 

Maximum of 5% to 7% of displacement can be noticed in 

both zones i.e., Zone 2 and Zone 3. The results have been 

represented in Graphs. 

4) Inter Storey Drift: 

It can see that the storey drift of flat slab buildings is lesser 

than that of post tensioned flat slab it is about 6% to 7%.  

The results have been represented in Graphs. 

5) Axial Force: 

About 5% to 7% of axial force increase in Flat slab than in 

post tensioned flat slab is observed considering G+9, G+11, 

G+14, G+19 and G+25 with respective thickness of slab. 

The results have been represented in Graphs.  

 There are seismic and wind loading. These results 

are obtained from the analysis includes different parameters 

such as  bending moment of columns and slabs, axial force 

and lateral displacement of columns and supports, inter 

storey drift between two adjacent or comparison between 

top storey with bottom storey and storey shear at different 

levels. 

IV. CONCLUSIONS 

 Flat slab structural system when compared to post 

tension slab are more flexible resulting them to fail earlier 

than the other system when exposed to lateral loading. Thus 

making pt slabs much more favourable in these seismic 

zones. Design constraints give maximum moments at 

supports and connection between the various components 

which make them produce larger displacement. The ductility 

property of structural system can be dangerous if it is not in 

within the limits specified.  

 From the analysis it can conclude following points 

through comparison Roof displacement is minimum for Post 

tensioned slab buildings when compared to RC flat slab 

buildings with drop.  It in can be seen that the results that 

flat slab of G +14 stories is more effective top 5 stories is 

more effective compared to flat slab under seismic loads. 

 From results it is concluded that for about 11% to 12% of 

bending moment is less in Flat slab because the horizontal 

and vertical elements of the structure increases in weight 

with the increase in the number of floors in the building. 

 About 5% to 7% of axial force increase in flat slab 

compared with post tensioned slabs is observed considering 

G+9, G+11, and G+14 with flat slab thickness 320mm, 

310mm, 300mm, 290mm, 280mm and 270mm thick and 

post tensioned slab 270mm, 260mm, 250mm, 240mm, 

230mm and 220mm  thick thickness of slab and for about 
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8% to 10% of axial force increase in flat slab than in post 

tensioned slabs is observed considering G+19 and G+24.  

 From the above points we conclude that the post 

tensioned flat slab is more effective under seismic loading 

compared to flat slab, but now a day's post tensioned slab is 

gaining popularity as it has same specialities as of flat slab 

construction. It is quite common especially for commercial 

spaces; enhance the weight reduction, speed, economical 

and importantly shorter construction time. To further 

improve the results of flat slab under seismic and 

temperature loads the thickness of slab and size of columns 

may increase. 
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