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Abstract— In present situation buildings with floating 

column is an ordinary component in the cutting edge 

multistory development in urban India. Such elements are 

exceedingly undesirable in building worked in seismically 

dynamic territories. This study highlights the significance of 

expressly perceiving the nearness of the floating column in 

the investigation of building. Interchange measures, 

including firmness equalization of the primary story and the 

story above, are proposed to decrease the abnormality 

presented by the floating columns.  FEM codes are created 

for 2D multi story frames with and without floating column 

to think about the reactions of the structure under various 

seismic tremor excitations having distinctive recurrence 

content keeping the PGA and time term component 

consistent. The time history of floor dislodging, bury story 

float, base shear, upsetting minute are registered for both the 

frames with and without floating column. 
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I. INTRODUCTION 

The conduct of a building amid earthquakes depends 

basically on its general shape, size and geometry, 

notwithstanding how the earthquake forces are conveyed to 

the ground. The earthquake forces created at various floor 

levels in a building should be conveyed down along the 

stature to the ground by the most limited way; any deviation 

or irregularity in this heap move way brings about poor 

execution of the building. Buildings with vertical 

misfortunes (like the inn buildings with a couple story more 

extensive than the rest) cause a sudden bounce in earthquake 

forces at the level of irregularity. Buildings that have less 

sections or dividers in a specific story or with bizarrely tall 

story tend to harm or fall which is started in that story. 

Numerous buildings with an open ground story expected for 

stopping caved in or were extremely harmed in Gujarat amid 

the 2001 Bhuj earthquake. Buildings with segments that 

hang or buoy on shafts at a middle story and don't go the 

distance to the establishment, have discontinuities in the 

heap exchange way. 

A. Floating Column 

 
Fig. 1: Floating Column 

A column should be a vertical part beginning from 

foundation level and exchanging the heap to the ground. The 

term floating column is additionally a vertical component 

which (because of compositional outline/site circumstance) 

at its lower level (end Level) lays on a beam which is an 

even part. The beams thus exchange the heap to different 

columns underneath it. 

II. FORMULATION 

A. Finite Element Approach 

1) Steps followed in FEM 

 Separation of element 

 Finding Shape function of element 

 Finding individual Stiffness matrix 

 Assembling stiffness matrix 

 Calculating the given loads 

 Finding displacements, strains and stresses and other 

resultants in elements 

B. Finite Element Formulation 

The plane is a frame element is a two-dimensional finite 

element with both local and global coordinates.  

The element has modulus of elasticity E, area A 

and length l. 

Initially the element is converted into local 

coordinate system from a total element. Each element in 

local coordinate system is having two nodes. There are two 

types degree of freedom in every node 

 Translation  

 Rotation. 

The local coordinate system is later converted into 

global coordinate system with help of jacobian matrix. 

 
Fig. 2: Global Coordinate System 

From the above figure, resolving it in to 

trigonometry 

Let C= cosθ and S= sinθ 

Lx=L cosθ or LC 

And Ly=L sinθ or LS 

The shape function of element is calculated at 

every node with respect to their local coordinates due to 

simplicity in calculation. Later on it is converted to global 

coordinate system. 
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Where, {
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} is matrix in global coordinate system 

[ J ] is Jacobian matrix 
Once the global stiffness matrix K is obtained we 

have the following structure equation: 

{F}=[K]{U} 

Where [K] is stiffness matrix, 

{U} is nodal displacement matrix and 

{F} is the nodal force matrix. 

Finally once the unknown displacements and 

reactions are found, the nodal force vector is obtained for 

each element as follows: 

{F}-[R] = [K] {U} 

[R] is resultant matrix at supports 

Strain matrix is in the form of 

{ε} = [B][U] 
Stresses in material can be calculated from relation 

{σ} = E[B][U] 

C. Modelling with STAAD Pro 

While modelling with STAAD pro an building of 1650 sq m 

is designed as shown in figure below 

 
Fig. 1: STAAD Pro model 

The model is 2 storey residential building used to 

analysis the floating column as shown in figure. Each storey 

height is taken as 3m. The base of column is given rigid 

support that of foundation. When the loads are induced on 

structure the model tends to buckle records the moments and 

shear and displacement at each node 

III. RESULT AND DISCUSSION 

A. Finite Element Method 

 
Fig. 2: Geometry framework for a model shown in STAAD 

Pro 

Span of bay = 20 m 

Storey height = 3 m 

Size of beam = 250mm x 400mm 

Size of column = 250mm x 400mm 

Modulus of elasticity, E = 2x105 kN/m2 

Density, ρ = 2500 Kg/m3 

Mode FEM 

1 15.14 

2 53.31 

3 155.52 

4 186.59 

5 270.64 

Table 1: Free vibration calculated by FEM 

Storey Time (sec) Storey drift (mm) % Decrease 

1st 10.01 18.47 - 

2nd 9.99 16.49 1072 

Table 2: Maximum storey drift by FEM 

Storey Maximum base shear (kN) % Decrease 

1st 45.06 - 

2nd 44.78 0.62 

Table 3: Maximum Base shear by FEM 

Storey 
Maximum Overturning 

Moment (kN-m) 

%  

Increase 

1st 38.54 - 

2nd 40.89 6.09 

Table 4: Maximum overturning moment by FEM 

B. Analysis with STAAD Pro 

 
Fig. 3: Axial forces in STAAD Pro model 

 
Fig. 4: Moments generated for given loads 

 
Fig. 5: Base shear generated 
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Fig. 6: Maximum displacement achieved 

 
Fig. 7: Post processing results of STAAD Pro 

Fig 7 is Post processing results formed in STAAD 

Pro for given model. For two storeys maximum forces and 

moments in all directions are represented in figure 

Maximum displacement 
% Variation 

STAAD Pro FEM 

118 121.2 2.71 

Table 5: Comparison of results of floating column obtained 

in FEM and STAAD Pro. 

IV. CONCLUSION 

The conclusions driven from above experimental analysis 

are 

 The overturning moment is increasing as the storey 

height is increasing and base shear decreases 

 The maximum floor displacement between two 

methods STAAD Pro and Fem has 2.71 variation in 

results 

 The base shear is reduced to 0.62% and where as 

moment is increased by 6.09% when during the 

comparision of storey 1 and 2 

 Finite element methods gives much reliable solution 

than STAAD Pro 
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