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Abstract— At present the buildings with floating columns are 

the typical features in the multi-storey construction. As the 

heap way in the coasting segments is spasmodic, they are 

more powerless against seismic action. Sometimes, to meet 

the requirements such as more area for parking space and 

other amities, these types of aspects cannot be avoided 

though these are not found to be safe. Hence forth an 

endeavor is taken to examine the conduct of the multi-story 

working amid the seismic action. In the present study G+10 

storey of RCC structure in considered for earthquake 

analysis. For comparison of five models are proposed, one 

with normal structure, second with shear walls in middle of 

exterior wall, third with masonry infill wall, fourth with 

masonry infill wall with shear walls in middle of exterior 

wall and fifth with masonry infill wall with inverted V 

bracing and shear walls in middle of exterior wall. All the 

five models, Equivalent static strategy, Response range 

technique and Push over investigation strategy were utilized 

for examination utilizing ETABS-2013 Software. Structures 

were thought to be arranged in seismic tremor Zone 5 on a 

medium soil (type II). The parameters assessed were Time 

period, Base shear, Story float and Displacement. The multi-

storey building with masonry infill wall with inverted V 

bracing and shear walls in middle of exterior wall which had 

performed better than other models in resisting earthquake as 

per IS 1893:2002. 
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I. INTRODUCTION 

A. Floating Columns 

A segment should be a vertical constituent beginning from 

establishment level and exchanging the heap to the ground. 

The term drifting segment is additionally a vertical 

component which closes at its lower level (end level) lays 

on a pillar. The shafts which are the even individuals thusly 

exchange the heap to different segments underneath it. Such 

segments where the heap was considered as point burden. 

Working with segments that are hang or buoy on shafts at a 

moderate story and don't go the distance to the 

establishment. 

The skimming segments are executed, Specially 

over the ground floor, so that there will be more space is 

accessible for stopping reason, amphitheater purposes and 

gathering lobby. The segment is accepted altered at the base 

and it will go about as point burden on the bars or supports 

and all heaps will exchange to shaft to establishment. 

B. Shear Wall 

A shear divider is vertical basic component or part that will 

oppose parallel strengths in the plane of the divider through 

shear and twisting. Such a divider goes about as with a pillar 

piece of its quality drives from its profundity. The shear 

divider gives substantial quality and firmness to structures 

toward their introduction, which approach to lessened 

parallel swing or influence of the building and there by 

diminishes harm to structure. Shear dividers convey 

substantial even seismic tremor constrain; the upsetting 

consequences for them are expansive. The opening will be 

given in shear dividers, yet their size must be little to 

guarantee slightest time interim or intrusion to drive move 

through dividers. 

C. Masonry Infill Wall 

The infill divider is the upheld divider that shuts the border 

or aggregate of all the sides of the building developed. The 

infill divider will be given at internal and external casings. It 

will bear or take care of its fair share, infill divider 

additionally goes about as a non load bearing divider 

furthermore stack bearing divider. By the by (yet), the 

nearness of stone work infill divider significantly affects the 

seismic reaction of a RC outline building, expanding 

auxiliary quality and solidness (with respect to an exposed 

RC outline). 

II. MODELING AND BUILDING DATA 

A. Building without Floating Column 

 
Fig. 1: Plan of the building without floating columns 

 
Fig. 2: Elevation of the building without floating columns 
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B. Building with Floating Column  

 
Fig. 3: Plan of the building with floating columns 

 
Fig. 4: Elevation of building with floating columns and 

shear walls in middle of exterior wall 

 
Fig. 5: Elevation of building with floating columns and 

masonry infill walls  

 

Fig. 6: Elevation of building with floating columns and 

masonry infill walls with inverted v bracing  

C. Building Modeling 

In this building model RC multi storied structures of 11 

stories is considered with and without coasting sections are 

for the investigation. The typical height of the floors is 

considered as 3.5m and the height of the ground storey is 

taken as 3.5m. The structures are kept symmetric in both the 

orthogonal headings in arrangement. 

D. Building Data 

SI 

No. 
Parameters Values 

1 Plan dimension 24m x 24m 

2 No of storey’s G+10 

3 Each storey height 3.5 

4 
Thickness of the  

external wall 
230mm 

5 
Thickness of the  

internal wall 
100mm 

6 Thickness of slab 150mm 

7 Floor finish 1kN/m3 

8 Live load on floors 3kN/m3 

9 Density of concrete 30kN/m3 

10 Grade of concrete M30 

11 
Without floating 

column 

Beam-300mm X 400mm 

Column-400mm X 600mm 

12 
With floating 

column 

B1-300mm X 400mm 

B2-1100mm X 1100mm 

C1-600mm X 900mm 

C2-1000mm X 1000mm 

Table 1: Building data and dimensions 

E. Analysis of Building 

Equivalent static and response spectrum method and 

pushover analysis method are used for analysis of building 

with and without floating columns. Non linear static analysis 

carried out by pushover method to know the stiffness and 

ductility of the structure with discontinuities by assigning 

default hinges to beams and columns. Equivalent static and 

response spectrum method and pushover analysis method 

are used for analysis of building with and without floating 

columns. The dynamic linear and non linear analysis as per 

IS 1893 Part (I): 2002 were carried out for the all six models 

by scaling up the responses for those models. From the 

dynamic linear analysis results the response reduction 

factors were defined for the models with discontinuity at the 

first storey and second storey. Nonlinear static analysis 

carried out by pushover method to know the stiffness and 

ductility of the structure with discontinuities by assigning 

default hinges to beams and columns.  

III. RESULT AND DISCUSSION 

A. Without Floating Columns 

1) Base Shear 

 

 

Model 
Base shear in 

KN (EQ) 

Base shear in 

KN (RS) 

Base shear 

 in KN (PA) 
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Normal multi-storey building 2101.36 1788.83 3226.15 

Multi-storey building with shear walls 4113.26 3209.31 16140.83 

Multi-storey building with masonry infill wall 10055.1 7985.27 233270.46 

Multi-storey building with masonry infill wall and shear walls 10097.43 7935.96 311105.46 

Multi-storey building with masonry infill wall and shear wall 

with inverted V bracing 
10161.07 7985.91 261620.26 

Table 2: Base shear values of all five models without floating columns

 

Fig. 7: Base shear Vs Models 

Compared to identical static, reaction range and weakling 

techniques, the base shear is decreased in proportionate 

static investigation at 60% and accordingly range 

examination at 60%. 

2) Displacement 

Model 
Displacement 

in mm (EQ) 

Displacement 

in mm (RS) 

Displacement 

in mm (PA) 

Normal multi-storey building 38.96 26.33 22.77 

Multi-storey building with shear walls 27.03 18.29 12.6 

Multi-storey building with masonry infill wall 8.2 6 29.75 

Multi-storey building with masonry infill wall and shear walls 6.41 4.57 28.82 

Multi-storey building with masonry infill wall and shear wall 

with inverted V bracing 
6.08 4.33 27.9 

Table 3: Displacement values of all five models without floating columns

 

Fig. 8: Displacement Vs Models 

Displacement for all models are within the limits both along 

x and y direction. Response spectrum method of analysis 

presents lowest value of displacement for multi-storey 

building with masonry infill walls with inverted v bracing 

and shear walls in middle of exterior wall. 

3) Storey Drift 

Model 
Storey drift in 

mm (EQ) 

Storey drift in 

mm (RS) 

Storey drift in 

mm (PA) 

Normal multi-storey building 0.000349 0.000268 0.000204 

Multi-storey building with shear walls 0.000783 0.000528 0.000365 

Multi-storey building with masonry infill wall 0.000158 0.000102 0.000572 

Multi-storey building with masonry  

infill wall and shear walls 
0.000127 0.000082 0.000571 

Multi-storey building with masonry  

infill wall and shear wall with inverted V bracing 
0.000121 0.000078 0.000556 

Table 4: Storey drift values of all five models without floating columns 

 
Fig. 9: Storey drift Vs Models 

Storey drift for all models are within the limits both 

along x and y direction. Contrasted with Equivalent static, 

reaction range and weakling strategies, the story float is 

diminished in comparable static examination and reaction 

range investigation. Response spectrum analysis presents 

lowest value of storey drift for multi-storey building with 

inverted v bracing and shear walls in middle of exterior 

wall. 

B. With Floating Column 

1) Base shear 
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Model 
Base shear 

in KN (EQ) 

Base shear in KN 

(RS) 

Base shear 

in KN (PA) 

Normal multi-storey building 3636.91 2998.98 5674.75 

Multi-storey building with shear walls 6173.62 4512.49 20597.57 

Multi-storey building with masonry infill wall 12934.11 9986.46 149452.95 

Multi-storey building with masonry infill wall and shear walls 12976.44 9914.08 413372.21 

Multi-storey building with masonry infill wall and shear wall 

with inverted V bracing 
130387.72 9968.98 457597.28 

Table 5: Base shear values of all five models with floating columns 

 

Fig. 10: Base shear Vs Models 

Contrasted with Equivalent static, a reaction range and 

weakling strategy, the base shear is decreased in 

proportionate static investigation and reaction range 

examination.  

2) Displacement 

Model 
Displacement in mm 

(EQ) 

Displacement in mm 

(RS) 

Displacement in mm 

(PA) 

Normal multi-storey building 39.13 24.95 10.03 

Multi-storey building with shear walls 26.7 16.32 9.48 

Multi-storey building with masonry infill wall 7.8 5.51 15.35 

Multi-storey building with masonry infill wall 

and shear walls 
6.39 4.39 15.62 

Multi-storey building with masonry infill wall 

and shear wall with inverted V bracing 
6.1 4.18 14.99 

Table 6: Displacement values of all five models with floating columns

 

Fig. 11: Displacement Vs Models 

Displacement for all models are within the limits both along 

x and y direction. Contrasted with Equivalent static, a 

reaction range and weakling technique, the relocation is 

lessened in identical static investigation and reaction range 

analysis.  

3) Storey Drift 

Model 
Storey drift in 

mm (EQ) 

Storey drift in 

mm (RS) 

Storey drift in 

mm (PA) 

Normal multi-storey building 0.000708 0.000519 0.000181 

Multi-storey building with shear walls 0.000816 0.000498 0.00029 

Multi-storey building with masonry infill wall 0.000131 0.00008 0.000257 

Multi-storey building with masonry infill wall and shear walls 0.000115 0.00007 0.00028 

Multi-storey building with masonry infill wall and shear wall 

with inverted V bracing 
0.00011 0.000067 0.00027 

Table 7: Storey drift values of all five models with floating columns

 

Fig. 12: Storey drift Vs Models 

Compared to Equivalent static, reaction range and 

sucker strategies, the story float is diminished in 

proportional static examination and reaction range 

examination. Response spectrum analysis presents lowest 

value of storey drift for multi-storey building with inverted v 

bracing and shear walls in middle of exterior wall. 

IV. CONCLUSION 

Following are the broad conclusions in case of seismic 

analysis of RCC G+10 structure with floating columns. 
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 By using equivalent static analysis to evaluate time 

period, Multi-storey building with masonry infill wall 

with inverted V bracing and shear walls in middle of 

exterior wall has performed better compared to normal 

multi-storey, shear wall in middle of exterior wall, 

masonry infill walls and masonry infill wall with shear 

wall in middle of exterior wall. 

 Out of all three methods used to evaluate base shear, 

Multi-storey building with masonry infill wall with 

inverted V bracing and shear walls in middle of exterior 

wall has performed better compared to normal multi-

storey, shear wall in middle of exterior wall, masonry 

infill walls and masonry infill wall with shear wall in 

middle of exterior wall. 

 By utilizing proportionate static examination and 

reaction range investigation strategies to evaluate storey 

drift, Multi-storey building with masonry infill wall 

with inverted V bracing and shear walls in middle of 

exterior wall has performed exceedingly well when 

compared with normal multi-storey, shear walls in 

middle of exterior wall and masonry infill walls and 

masonry infill wall with shear wall in middle of exterior 

wall. 

 By utilizing comparable static examination and reaction 

range investigation strategies to assess displacement, 

Multi-storey building with masonry infill walls with 

inverted V bracing and shear walls in middle of exterior 

wall has performed exceedingly well when compared 

with normal multi-storey and shear walls and masonry 

infill wall with shear wall in middle of exterior wall. 

 Pushover analysis presents peak value of base shear for 

multi-storey building with masonry infill wall with 

inverted V bracing and shear walls in middle of exterior 

wall. 

 Response spectrum analysis presents lowest value of 

storey drift for multi-storey building with inverted V 

bracing and shear walls in middle of exterior wall. 

 Response range strategy for investigation shows least 

estimation of uprooting for multi-storey building with 

masonry infill walls with inverted V bracing and shear 

walls in middle of exterior wall. 
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