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Abstract— A traditional ordinary practice in construction is 

to support slab by beam and beam supported by column this 

may be called as beam slab load transfer construction 

technique. As due to this old traditional construction net 

height of room is reduced. Hence to improve aesthetical and 

structural aspect of multi storey, shopping mall ,offices, 

warehouses , public community hall etc. are constructed in 

such a way were slab are directly on columns. This types of 

slab directly supported on column termed as flat slab. 

However, In Multistoried structures the flat plate floor 

system has week resistance to lateral loads like wind and 

earthquake. The present paper work was made in the interest 

of studying various research works involved in enhancement 

of flat slab and their behavior towards lateral load such as 

wind load in Nagpur region. The Flat slabs has got place in 

providing feature like more stiffness, higher capacity, safe 

and economical also. In this work the analysis is done for 

wind analysis to check that flat slab commercial building is 

appropriate. 
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I. INTRODUCTION 

Reinforced materials are embedded in the concrete in such a 

way that the two materials resist the applied forces together. 

The compressive strength of concrete and the tensile 

strength of steel form a strong bond to resist these stresses 

over a long span. Plain concrete is not suitable for most 

construction projects because it cannot easily withstand the 

stresses created by vibrations, wind, or other forces. 

Concrete consists of a cement and stone aggregate mixture 

that forms a rigid structure with the addition of water. Slabs, 

used in floors and roofs of buildings mostly integrated with 

the supporting beams, carry the distributed loads primarily 

by bending. The slab may be supported by walls, by 

reinforced concrete beams usually cast monolithically with 

the slab, by structural steel beams, by columns, or by the 

ground. The depth of a slab is usually very small compared 

to its span. So Slab is a large, thick, flat piece of stone or 

concrete, typically square or rectangular in shape structure 

which transfers live load (varying load or movable loads) 

and dead Load(structure members loads like walls ,beam, 

column) ,and many other forces like wind load show load (at 

terrace).  

A. One-way and Two-way Slabs 

Share of loads on beams supporting solid slabs along four 

edges when vertical loads are uniformly distributed. It is 

evident from the figures that the share of loads on beams in 

two perpendicular directions depends upon the aspect ratio 

ly /lx of the slab, lx being the shorter span. For large values 

of ly, the triangular area is much less than the trapezoidal 

area. Hence, the share of loads on beams along shorter span 

will gradually reduce with increasing ratio of ly /lx.  

 
Fig. 1.1: sharing loads in RCC slabs 

 In general, a slab which is not falling in the 

category of one-way slab is considered to be a two-way slab. 

Rectangular two-way slabs can be divided into the following 

types. 

1) Flat plates: These slabs do not have beams between the 

columns, drop panels or column capitals. Usually, 

there are spandrel beams at the edges. 

2) Flat slabs: These slabs do not have beams but have 

drop panels or column capitals. 

3) Two-way slabs with beams: There are beams between 

the columns. If the beams are wide and shallow, they 

are termed as band beams. For long span construction, 

there are ribs in both the spanning directions of the 

slab. This type of slabs is called waffle slabs. 

B. Flat slab: 

The flat plate is a two-way reinforced concrete framing 

system utilizing a slab of uniform thickness, the simplest of 

structural shapes. The flat slab is a two-way reinforced 

structural system that includes either drop panels or column 

capitals at columns to resist heavier loads and thus permit 

longer spans. 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’.  

 
 Fig. 1.2: Flat slab http://www.dailycivil.com/wp 
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1) Components of flat slab 

 Panel: Panel is defined as a part of a slab bounded on-

each of its four sides by the centre-line of a Column or 

centre-lines of adjacent-span. 

 Drops: The drops when provided shall be rectangular in 

plan, and have a length in each direction not less than 

one-third of the panel length in that direction. For 

exterior panels, the width of drops at right angles to the 

non- continuous edge and measured from the centre -

line of the columns shall be equal to one -half the width 

of drop for interior panels. 

 Column Head: Where column heads are provided, that 

portion of a column head which lies within the largest 

right circular cone or pyramid that has a vertex angle of 

900 and can be included entirely within the outlines of 

the column and the column head, shall be considered 

for design purposes. 

 Column Strip: Column strip means a design strip having 

a width of 0.25L2, but not greater than 0.25L1, on each 

side of the column centre-line, where L1 is the span in 

the direction moments are being determined, measured 

centre to centre of supports and L2is the span transverse 

to L1,measured centre to centre of supports. 

 Middle Strip: Middle strip means a design strip 

bounded on each of its opposite sides by the column 

strip. 

II. SCOPE AND OBJECTIVE 

A detailed literature survey is carried out to define the 

objectives of the Study. Based on the literature review 

presented later, the significant objectives of the present 

study have been identified as follows: 

1) To calculate design lateral forces on multi-storied 

R.C.C. Flat slab structure with regular building 

configuration in Rectangular and Square shape. 

2) To calculate and study the response of structure situated 

in Wind Region under Nagpur and their comparison of 

modeled above two Structures.  

3) To determine Base Shear, Torsion, Drift and Storey 

Drift for safe and stable structure. 

4) To perform analysis using ETABS for using Linear 

Wind Analysis. 

III. LITERATURE REVIEW 

The literature surveys based on study of Research papers on 

response of buildings (regular or irregular configuration) 

under wind loading. 

1) "A Literature Study of Wind Analysis on High Rise 

Building" ASHISH SADH, 2018, In this study the 

behavior of L shape high rise building against the wind 

force in wind zone 2, is studied and analyzed for 

specific heights. Author concluded that due to a wide 

variety of buildings, the in depth understanding in the 

field of wind Analysis and design of building structures 

is inadequate. The IS codes has provided certain 

guideline on the basis of which the building structures 

can be designed when subjected to wind loads. 

2) "Wind Analysis over Multistory Building Having Flat 

Slab-Shear Wall Interaction" MARIYAM, 2019, In this 

paper, the approaches for finding the objectives which 

the researchers have already defined in their research, 

but no one have first designed the structure manually 

and then analyze the worst wind effects by software 

approach. Equivalent frame method is selected for the 

further analysis and data collection for software 

approach. The main aim of this study is to design the 

simple flat slab and added drop flat slab with equivalent 

frame method and analyze the model building plan to 

resist the wind load with providing shear walls and find 

the most economical model plan among the all cases. 

3) "Seismic and Wind Analysis of Multistoried RC 

Building with Different Plan Shapes" Ms. M. D. 

KUMBHAR, 2018, This paper presents an overview of 

research work done regarding the seismic & wind 

analysis of multistoried buildings with different plan 

shapes. The effect of provision of shear wall, variation 

of seismic zone & wind speed also considered along 

with it. Methods used to carry out the seismic & wind 

analysis on of different plan shaped buildings by 

different researchers are studied. Effect of plan shape 

has been found in terms of storey drift, lateral 

displacement, base shear, storey shear, axial force, 

moments, etc. The shape having least value of 

parameters was considered the most stable & safe. The 

study shows that plan shape of building plays a vital 

role in resisting the lateral loads & also it is very simple 

to adopt. 

4) "Seismic & Wind Analysis of Multistory Building: A 

Review" A. A. Kale, 2017, In this proposed study four 

different shapes of same area multistory model is 

generated & tested by the ETABS under the guideline 

of IS-875-Part3 & IS1893- 2002-Part1. The behavior of 

15, 30 & 45 storey building has been studied. The 

Dynamic effects also find by Response spectrum 

method. All the parameters like Story displacement, 

Story drift, Base shear, Overturning moments, and 

Acceleration & Time period are calculated. After 

comparing the all building shape results we can 

conclude that which section is convenient & either 

seismic or wind effect is critical. According to the 

results obtained it shows that wind effect is critical for 

45 storey building & in other hand seismic shows 

critical at 15 storey & 30 storey building. Circular shape 

is more stable amongst the all four shapes in both 

seismic & wind effect. Finally conclude that wind effect 

is very critical than earthquake for more than 30 storey. 

5) "Wind Analysis of Multistory Building: A Review" 

VIKRANT TRIVEDI, 2018, this study presents a 

review of the previous work done on multistoried 

buildings about wind load analysis. It focuses on static 

and dynamic analysis of buildings. 

6) "Comparative study of wind load on buildings with 

different symmetry" K. KUMAR, 2018, the study from 

the paper gives the result that non- angular shapes are 

more efficient than angular shapes against the wind 

load. This is because angular shapes divert wind in a 

much larger angle compared to non-angular shapes. The 

effect of wind load mainly depends on the angle to 

which the oncoming wind is diverted to. Non-angular 

shapes like circle divert the wind to a smaller angle and 

allow the wind flow freely around the structure. Some 
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angular shapes like octagon also have much resistance 

against the wind as they too divert the wind to a much 

smaller angle, lesser the angle between points of contact 

and point of wind separation, higher the capability to  

7) "Behavior of Symmetrical RCC and Steel Framed 

Structures under Seismic and Wind Loading" AVANI 

MANDLIK, 2016, This paper tries to find out the 

changes in the various structural parameters of these 

different types of construction techniques on 

symmetrical G+10 to 20 multi-storied buildings under 

the effect of seismic and wind forces respectively. In 

these buildings, R.C.C. and Steel are considered to 

resist lateral forces resisting system. This study 

examines G+10 to 20 storied buildings using 

STAAD.ProV8i. Total 12 numbers of various models 

are analyzed & designed & it proves that steel building 

is better option. The node displacement in Steel 

structures is less than that in RCC structure in both the 

loading cases- wind load and seismic load. Moment in 

RCC structure compared to Steel is very high both in 

seismic and wind load. Steel structures have very low 

bending moment. 

8) "Comparative Analysis of a 15 Story Flat Plate 

Building with and Without Shear Wall and Diagonal 

Bracing Under Wind and Seismic Loads" RAJIB 

KUMAR BISWAS, 2016, This paper is concerned 

about column axial load and to review our structure 

with special features like shear walls & diagonal 

bracing. In present work, a 15 storied flat plate 

garments building have been modeled using software 

package “STAAD Pro” for earthquake zone II in 

Bangladesh .This model is considered in most 

vulnerable situation where we took wind speed as 260 

km/h and Earthquake load has been taken as per 

Bangladesh National Building Code(BNBC). As a 

result, more than any other structural component, the 

lateral force-resisting structure has significant impact on 

space planning. So it is essential for a structure to have 

lateral resistance. To do the initial schematic design in 

right way it is important to recognize that it is critical to 

consider lateral forces from the very start and to 

integrate lateral force –resisting structure. From the 

experience of author we will recommend Shear wall to 

implement in flat plate structure. 

9) "Design and analysis ten storied building using ETABS 

software-2016" ALI KADHIM SALLAL, 2016, this 

paper presents a building where designed and analyzed 

under effect of earthquake and wind pressure by using 

ETABS software. In this case, (18m x 18m) and eight 

stories structure are modeled using ETABS software. 

Ten stories are taken as (3m) height and making the 

total height of the structure (31m). As per author, the 

value of dead, live and floor finish loads obtained by 

the ETABS program are similar to the manually 

calculated values. The analysis result of the structural 

integrity of building in withstanding the design 

earthquake loadings and wind loading was judged to be 

safe.  

10)  “Wind analysis of multi-storied structure with T shape 

and L Shape geometry” Dr. D. P. Singh, 2015, In this 

paper behavior of high rise building against the wind 

force having two irregular geometry, (T shape and L 

shape) is studied and analyzed for different heights. 

Both the geometries were investigated for 15, 25 and 30 

storey and observed that all the parametric coefficient 

increase per unit length with increase in height. Also 

direction of wind plays very vital role in behavior of 

structure.  The structure with T shaped plan is more 

sensitive to the wind load as compared to L shaped plan 

and hence less cost effective and serviceable. 

IV. WIND EFFECTS ON HIGH RISE BUILDINGS 

A building is an enclosed structure that has walls, floors, a 

roof, and usually windows. A tall building is a multi-story 

structure in which most occupants depend on elevators 

[lifts] to reach their destinations. The most prominent tall 

buildings are called high-rise Buildings. According to The 

National Building code 2005 of India “A Building having 

height more than 15m is called as High rise building”. The 

wind is the most powerful force that affecting on tall or high 

building. Under the action of heavy wind flow, structures 

experience most common aerodynamic force inducing on 

high rise building. Along Wind Effect and Across Wind 

Effect, along wind loads are caused by the drag components 

of the wind force where as the across- wind loads are caused 

by the Corresponding lift components.  

 
Fig. 1.3: Wind Load Directions 

A. Basic wind speeds:  

Basic wind speed for any site shall be obtained from IS: 

(875(Part 3)-1987) and shall be modified to include the 

following effects to get design wind velocity at any height 

(VZ) for the chosen structure:  

VZ = VBk1.k2.k3  

Where, 

 VZ = hourly mean wind speed in m/s, at height z 

 VB = regional basic wind speed in m/s 

 k1 = probability factor (risk coefficient) (Clause 5.3.1 

of IS: 875(Part 3)-1987) 

 k2 = Terrain and height factor (Clause 5.3.2 of IS: 

875(Part 3)-1987) 

 k3 = topography factor (Clause 5.3.3 of IS: 875(Part 3)-

1987)  
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V. METHODOLOGIES 

 Review of existing literature by different research  

 Study of IS Codes & learning Software ETABS  

 Formulating the assumption stating the scope of project 

by considering various parameter  

 Modeling and analysis of the structure with the help   of  

software  

 Comparison of the data obtained after analysis and 

Understanding the results of analysis, formulating 

Conclusion and further recommendation  keeping scope 

of study in mind  
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