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Abstract— Floating Column is designed with proper care to 

make sure that the final design can withstand loading and will 

be durable and serviceable for its lifetime to withstand 

external loading. This research paper presents RCC framed 

building with floating column on first floor which is analysed 

and designed under the normal loading condition. STAAD 

Pro is a structural tool which can help to find out the structural 

changes which can take place while providing floating 

column. This software deals with all types of loading which 

comes on the structure including wind load and earthquake 

loading. STAAD Pro is commonly used by Civil Engineers 

for structural designing and is nowadays leading design 

software in designing structures. Many design industries 

perform all types of designing on this software which deals 

with buildings. So, this research deals with the analysis and 

design of framed structure with floating column at ground 

floor of the building, the behaviour of floating. This research 

paper presents the behaviour of floating column in a building, 

its load distribution and continuity in structure. It was 

observed that floating columns don’t take load as much as 

those columns which are connected to foundation. Pros and 

cons of using floating column in a structure will also be 

mentioned in this study. Floating column is mostly used 

where there is need of open space such as in parking, seminar 

halls, conference halls to not make any obstruction by 

column. But to transfer the load coming from columns from 

above floors is of much more important to transfer to 

foundation. 
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I. GENERAL INTRODUCTION 

This research paper presents the research done on floating 

column to check its behaviour with other members of the 

structure using STAAD Pro. Floating column has now 

become a trend in building provision to obtain large spaces 

for adequate construction usage. But taking into 

consideration the stability of the construction is one of the 

typical measures to consider in the design of the construction. 

Suitable design for smooth loading flow requires adequate 

care and abilities to provide floating column. In multi-story 

buildings, providing a floating column is ignored if it is 

situated in regions susceptible to earthquake. When there is 

need of larger spaces such as parking areas, shopping 

complex etc a technique is followed to achieve this demand 

by providing Floating column. Floating column is the type of 

column which does not continue down up to foundation. The 

load transferred from beams gets transferred to column in 

“column-beam” practice but in this case as there is no 

continuity the load is transferred to adjacent beam. These 

beams then transfer load to main columns which can transfer 

load to foundation. This technique has become unique 

nowadays to get full utilization of the area. Floating columns 

are mostly provided where there is need of parking area at 

ground floor or sometimes it is given at the places where there 

must not be any barrier due to the presence of column. This 

research is done to check behaviour of floating column in a 

multi-storey building and to check to analyse the effects due 

to floating columns to nearby columns. Some special 

measures are taken to design this column which are clearly 

presented in this research. 

To know about the behaviour of floating column in 

a structure one must be well versed with analysis and design. 

So that they can check its capability and potential of nearby 

columns. Floating columns are mostly used in commercial 

buildings not to have congested area due to presence of ample 

number of columns. Sometimes these columns are detached 

from foundation if there is presence of less ground area to 

place columns. If floating column is provided then it is 

necessary to increase cross section of the columns which are 

going to be designed. The Indian seismic code IS 1893:2002 

gives some recommendations about provision of floating 

columns in earthquake resistant buildings. The floating 

columns are provided on the basis of strength to nearby 

columns, so that they can transfer loads normally. The 

supporting beam to floating column is known as transfer 

beam. This beam acts as foundation for that column, so it 

needs large amount of reinforcement. 

II. OBJECTIVE OF THE RESEARCH 

This research deals with the behaviour of floating column and 

the main objectives considered are given below: 

 To check the design and Analysis results of Floating 

Column. 

 To know the contribution of floating column in a 

building with soft storey. 

 To know the percentage of increase in reinforcement in 

floating column as compared with normal column. 

 To define the cross section and to check volume of 

concrete used give a definite shape to resist given 

loading. 

 To check axial forces coming from above structure and 

the torsional effect generated. 

 The checking of deflection taking place in structural 

elements due to given loading. 

 To assign a suitable cross section which will resist load 

as well as fulfill some design requirements such as 

economy and serviceability.  

 To check the safety features of floating columns as it is 

used in conference halls, lobbies and commercial 

buildings. Floating column is nowadays the basic feature 

for architectural purpose, to get look better and where 

ever there is need of to take structure outwards in 

orientation. 

 Last but not the least objective of this research is to know 

the designing procedure of Floating column. 
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III. MOTIVATION OF THE PRESENT RESEARCH 

Structural Engineers keep on modifying structures to get best 

utilization of the structure as much as possible. So, they keep 

on changing the structural elements for proper loading pattern 

and to know how they can decrease the amount of material 

needed for construction to make economic structure. 

Designs are made best in their look and complex in 

their structure to get new features and make great changes. 

Changes are made with time to time if it is found that design 

is good and follow all the rules of design and is applicable 

practically. In addition to this, researchers keep on changing 

to get new results and to compare them with existing ones. If 

it is found that the design is suitable and is done according to 

design standards. It is put under the process of experts who 

then go in detail to know the processes and if found up to 

mark. Then they give approval for its application. Various 

IIT’s are trying to take this field on another level by making 

some revolutionary changes. Some processes are undergoing 

in process which include replacement of construction 

material with waste products to maintain ecological balance. 

Being my interest in design, I selected this as my 

research topic so that I can make good hand on design and 

can know the design process in detail. This research not only 

increased my knowledge in designing field but also led me to 

learn some software’s which I am using in this research to 

check the results. After all I found this one of the trending 

topics on which research is going on in many IIT’s and 

abroad. 

IV. OVERVIEW OF THE METHODOLOGY 

This research has been completed on STAAD Pro V8i by 

taking into consideration the recommendation by the 

following IS Codes: - 

 IS-875: (Part 1) Recommended code for provision of 

"Dead Load" for buildings and constructions. 

 IS-875: (Part 2) Structural imposed loading design code. 

 •IS-456 Recommended code for design of concrete 

structures. 

 IS-1893 Seismic design code to consider lateral loading 

on structures by earthquake. 

 •IS-13920 Recommended code by BIS for ductile 

consideration by seismic strengthened reinforced 

constructions. 

 IS: 4326-1993, "Earthquake Resistant Building Design–

Code of Practice (Second Revision)." 

A. Introduction to STAAD Pro 

The very best advanced software used in the field of civil 

engineering known as STAAD pro was initially developed at 

Yorba Linda California, USA in 1997 by an organisation 

known as Research Engineers International. Bentley Systems 

purchased Research Engineers International in the year 2005. 

STAAD Pro is now considered product of Bentley Systems. 

STAAD pro has now became the integrated tool for design in 

civil engineering as this gives us the economical design and 

helps us to give solutions to complex problems. Every 

structural engineer nowadays has knowledge about this 

software even though they are working on other technologies 

for designing purpose. This software shows its cosmopolitan 

nature when considered for any type of structure. To get 

better result it is very necessary to deeply know this software, 

its interface and its contribution towards designing. If an 

Engineer wants to get economical result for its design in a 

stipulated interval of time then there is only one solution that 

is to go through this advanced engineering software. 

B. Why STAAD Pro 

 Software STAAD. Pro consists of Graphical User 

Interface (GUI) which makes it very simple to model any 

configuration of building for analysis and design 

purpose. 

 This user interface makes simple to graphically show 

graphs and diagrams after evaluation and design has been 

completed. 

 STAAD analysis and engine design: deals with the 

calculation of results related to structures of concrete, 

steel, aluminium as well as timber related design. 

 This software is a full-component object model. Any 

third-party software can be used with STAAD Pro.The 

user interface for STAAD Pro is the industry standard. It 

is easy to generate complex models. 

 STAAD Pro supports codes of multi-material design 

such as wood, steel, concrete and aluminum. 

V. STRUCTURAL MODELING AND DESIGN 

One of nature's most damaging events is a serious earthquake. 

Precisely predicting and preventing an earthquake is quite 

impossible, but its adequate design can reduce the harm to a 

structure. Therefore, the seismic analysis and layout is 

prudent in order to protect constructions from any disaster. 

The severity of the harm relies on the mixture of several 

variables such as the magnitude of the earthquake, proximity 

to the epicenter, and the geological local circumstances that 

influence the propagation of the seismic wave. The lateral 

forces caused by the earthquake trigger the structures ' peak 

issue. 

Hence, earthquake-resistant design is primarily 

concerned with decreasing the seismic risk associated with 

man-made construction to acceptable levels in socio-

economic terms. It aims to predict the potential effect of an 

earthquake on civil infrastructure and to ensure that the 

design and construction of structures comply with design 

codes in order to maintain a reasonable level of performance 

with a certain accepted level of damage during an exposure 

to an earthquake. 

 
Fig. 1: Plan and sectional Elevation of Building. 
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The plan of a building is considered to be 

symmetrical. A G+2 Building with some floating column at 

ground floor is being modelled in STAAD Pro to check the 

results about the behaviour of those columns in structure and 

their contribution in stability of structure. 

A. Modelling of Structure 

 
Fig. 2: 3D Rendered portion of a structure showing Floating 

Column. 

Creating model is the main step in starting the process of 

getting results taking place on a building. Modelling means 

creating members such as beams, columns, slab etc. The 

modelling must be accurate and dimensions must be taken 

with precision. Model of a structure if generated gives us the 

clear idea about whole skeletal of structure. With the help of 

model of a structure we can find the locations of critical 

loading and we can find the type of structure.  

With the help of model, a structural Engineer can 

make changes without the loss of resources and manpower. 

Beams and columns are placed such that there will be proper 

and systematic flow of loading and will not disturb the 

functionality of the building. 

 
Fig. 3: 3D View of G+2 RC Building. 

The above figure gives the full description of the 

model taken to complete this research. The model of a 

building consists of three floors with symmetric structure. 

The number of bays taken in X direction are six while as 

number of Bays in Z direction are three. Bays in X direction 

are having same spacing while as bays in Z direction are of 

unequal spacing. 

Rendered view gives the detailed view of solid 

sections being provided. It gives the clear image of the real 

project and we can find the exact locations of each and every 

member being modelled.  

VI. ANALYSIS RESULTS 

A. Bending Moment Diagram 

Bending moment is the main parameter to decide amount of 

reinforcement provided in a beam. Bending moment actually 

is a parameter which shows amount of bending which can 

take place and the amount of reinforcement needed to counter 

that deformation. The main reinforcement is decided by 

knowing the ultimate Bending moment at a particular section. 

Analytically bending moment at a point is the force 

multiplied by perpendicular distance at a particular point or 

section. 

It is found from the fig 4 that the moment which 

must be transferred to the column are resisted by beams so 

these beams need to be designed by high supervision and 

keen interest, so that the design will not fail and the design 

output is economical. It is clear from above diagram that 

Bending moment Diagram is different in the frame consisting 

of floating columns. The magnitude as well as direction of 

bending moment gets changed by providing floating column. 

To resist this additional moment due the absence of columns, 

additional reinforcement is provided in adjacent beams as 

main reinforcement. 

 
Fig. 4: Bending Moment Diagram of a frame where floating 

column is located. 

B. Deflection Observation 

Deflection is the main concern to control for the successful 

design process. Deflection occurs due to loading coming on 

the structure. It is utmost responsibility for a structural 

Engineer to control deflection as much as possible by keeping 

in mind the IS code recommendations. According to IS 456: 

2000 the allowable deflection of a member can be calculated 

by L/250 (mm). The deflection diagram of whole structure is 

shown below: 
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Fig. 5: Deflection Diagram of whole frame. 

It is found in the above diagram that deflection is 

maximum where floating column is located. These columns 

are deleted so as to get large area near stair cases to avoid 

congestion. Columns exist as barrier in some cases, so it 

becomes necessary to remove those barriers. But removing 

columns or any other member will have impact on nearby 

structure. To check their stability and to maintain structural 

continuity some parameters are adjusted which include cross 

section and reinforcement or the orientation of the members. 

C. Axial Force Details 

Axial force is the force which is axially transferred by 

columns. This force is the combination of all forces including 

live load, dead load, earthquake load, load due to floor finish 

etc of a floor to directly transfer to columns by means of 

beams. This force also consists of dead load of members 

including beams and columns. This axial force is then 

transferred to foundation by means of columns and ultimately 

to underground strata. The axial force transfer needs column 

to complete the network between floors with beams and then 

transfer of load to columns. But in the case of this research 

columns are being neglected or removed to provide 

maximum area for roominess near staircase. So, to distribute 

the force coming from top stories the load gets transferred to 

peripheral columns as shown clearly in diagram below: 

 
Fig. 6: Axial force diagram of a frame at the place of 

Floating columns. 

VII. DESIGN RESULT 

The design result for columns will give the details about 

reinforcement provided in column. The column 

reinforcement consists of main bars and tie reinforcement. 

The design can be decided by knowing the reinforcement 

detail that if it is safe or not. If the message is displayed that 

“section is not adequate” that means column section fails for 

the section provided. STAAD Pro automatically selects 

ultimate load case for design of cross section. Structural 

Engineer can only change the cross section, if section fails. 

Also, we can change the material properties and grades of 

steel and concrete. These parameters also play an important 

role in changing the strength of member. 

Material take-off gives the estimation of materials 

which includes volume of concrete and weight of steel. The 

weight of reinforcing bars is calculated separately according 

to diameter of bars. The volume of concrete consists of total 

volume of concrete used for beam and column casting. 

STAAD Pro does not give estimation of other materials as 

those materials are not modelled in STAAD Pro, their loading 

is applied by manual calculation and then applied at a 

particular place in STAAD Pro. The brick walls are not 

modelled in STAAD Pro. Instead of brick walls loads are 

applied directly on beams. The main wall load is applied to 

external columns while as partition wall load is applied to 

interior beams. Wall load is calculated by multiplying 

thickness of wall to unit weight of brick to get load in UDL 

form. 

Reinforcing steel in plates is not included in the 

reported quantity. 

  TOTAL VOLUME OF CONCRETE = 146.8 m3 

BAR DIA (mm)    WEIGHT(N) 

8                   32522 

10                 17084 

12                 40097 

16                 19545 

20                 22650 

25                   5821 

*** TOTAL= 137718 *** 

  Table 8.1: Reinforcing data. 

Here total weight of steel needed for construction is 

137718 N and volume of concrete is 146.8m3. 

VIII. CONCLUSIONS 

This Research led me lot of knowledge about the behaviour 

and interrelationship of floating column with nearby 

members. This project helped me to deeply analyse structure 

with floating column.  

 
Fig. 7: Stress diagram of slab showing increase in stress 

(Red colour) at the location of floating column. 
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The main observations which I came to know while going 

through this research are pointed below: 

1) The total variation in percentage of steel in the structure 

can be minimized by providing floating columns. 

2) The percentage of steel in case of beams get increased 

whereas in case of columns no increment takes place in 

case of reinforcing bars. 

3) In analysis process if grade of concrete increases the area 

of reinforcement decreases.  

4) The reinforcement percentage in edge and interior     

columns are more compare to exterior columns. The 

percentage reinforcement in external beams are more 

compared to internal beams.  

 
Fig. 8: Increase in shear force at columns surrounding 

floating columns. 

5) In case of beams, the reinforcement percentage in bottom 

middle portion is same in all cases.  

6) The base shear increases as the seismic Zone increase. 

The displacement of structures increased as the seismic 

zone increase.  

7) The moments in building increases gradually according 

to seismic zones, but in some cases certain variation in 

values has been noticed. 

8) If there is a smaller number of floating columns in 

structure then it has not huge impact on the building in 

case building is not more than three storeys. 

9) Floating column must be ignored in case of earthquake 

resistant building. 

10) For open spaces and parking lots curved roof must be 

preferred instead of floating columns as they directly 

transfer loads to columns and there is generation of 

compressive forces only. 

11) Floating columns are suitable if columns are nearer to 

each other so that they can distribute loads normally and 

will not have much impact on adjacent beams.  


