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Abstract:  With the rapid urbanisation, space restrictions are becoming increasingly important in the case of tall structures. The 

wind produces gusts that cause the building to be influenced not just along the wind direction but also across the wind direction. In 

recent years, several architects have begun to use floating columns in their designs to embellish the cultural perspective. Because 

of variations in ground height, the shape's tension is discontinuous at the gentle story level. This discontinuity may cause structural 

collapse of structures beneath the effects of wind. In this study, identical static analysis of 3-D building frames of G+9 tales with 

floating columns, as well as tender-tale outcomes and exceptional infill cloth, were performed. A total of 12 instances were 

evaluated. Aside from the preceding situations, a basic case is established in which no memories are smooth and no columns are 

floating. There were nine load combinations to examine. The equal ground heights have resulted in soft narratives. The STAAD.Pro 

software package was utilised for analysis. The results are summarised in terms of maximum node displacements (resultant), 

maximum moments, maximum shear force, and maximum axial force. The results are evaluated in order to draw technical 

conclusions. 

 

Index Terms - Wind Loads, Soft Storey, Floating columns, Infill material, Design wind speed, 

I. INTRODUCTION 

 

The definition shows that any story for which the lateral stiffness is less than 60 percent that of the story immediately above, or much 

less than 70 percent of the combined stiffness of the 3 memories above, is classed as a soft tale. Generally, a soft-tale generally exists 

on the floor tale level, but it could be at any other tale stage as well. A floating column is a vertical element that ends at the upper 

story degree however does now not hold to the ground. The commercial buildings need massive column-free spaces. Architects and 

architects use floating columns in their structural and architectural designs. The behavior of homes subjected to floating columns at 

a specific story or the presence of both the floating columns as well as a soft tale in a specific case is analytically tested to draw 

relevant conclusions. U. Arya et al. [1] completed wind evaluation of building frames on sloping ground, in their take a look at they 

concluded that maximum axial pressure increases with an increase inside the floor slopes, also most guide reaction can be decreased 

on the windward column with an growth in wind velocity. P. Kheyari and S.K. Dalui [2] did the estimation of wind load on a tall 

building under interference effects using the computational fluid dynamics bundle of ANSYS. In their case take a look at, it has been 

observed that the most full-size interference outcomes are observed inside the downwind shape. It is also located that the present IS: 

875 (Part III)-1987, has no provision approximately the indirect wind prevalence angle. L. Saad and S. S. Jamkar [3] did the 

comparative examine of Wind load analysis of homes of various shapes and sizes as in keeping with IS: 875 (Part III) and ASCE 7-

02 using STAAD.Pro.They concluded that for the design of low top and medium height (as much as 10 testimonies) it'd be more 

reasonable to design using the coefficients given in IS 875 (Part III) and for designing high upward thrust homes (above 10 memories) 

it's far safer to layout with coefficients given in IS: 875 (Part III). B. D. Prajapati et al., [4] studied seismic and wind effect on multi-

story R.C.C., metallic, and composite constructing and concluded that displacement is inside the limits for all buildings of three types 

considered. Keeping span and loading unaltered, smaller structural metal sections are required in composite construction in 

comparison to non-composite construction. This reduction inside the average weight of the composite shape as compared to other 

shape results in much less cost of structure and foundation. M. Vinayak and B. S. S. Chandra [5] analyzed the response of tall RC 

structures below the effect of wind loads. They checked the reaction and concluded that tale second and story shear because of the 

gust factor approach is more than a static approach. Displacement is observed to increase in each static and gust factor strategies with 

an growth in story top. In this look at the provisions of IS 875 (Part III): 1987 code has been considered for outlining wind parameters 

to perform an equal static evaluation of soft tale with floating columns in addition to buildings with floating columns without any 

soft tale. 
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The rest of the paper is organized as follows. Structural modeling and analyzes are described Section II. The outcome and discussion 
are presented in Section III. Concluding remarks are given Section IV. 

II. STRUCTURAL MODELLING AND ANALYSIS 

A. Classification of Cases – Following are the group’s classification with detail: 

Group1:- In this group only a normal case of G+ 9 storeys has been analyzed. Normal case in which neither floating columns are 

present nor any soft storey is present. Height of buildings is 30 m. 

In this 3 Models are made with 3 different infill materials 

 

Group 2:- In this group, buildings in which floating column starts from only 1st floor. Height of buildings is 30 m. In this 3 Models 

are made with 3 different infill materials 

 

Group 3:- In this group, buildings in which floating column starts from only 3rd floor. Height of buildings is 30 m. In this 3 Models 

are made with 3 different infill materials 

 

Group 4:- In this group, buildings in which floating column starts from only 5th floor. Height of buildings is 30 m. In this 3 Models 

are made with 3 different infill materials 

 

Hence in whole analysis total cases (All Groups): 12 Models 

 

B. Material and Geometrical Properties – 

 

Following material properties have been considered in modelling: 

Specific weight of RCC: 25 kN/m3  

Size of Columns (Constant) = 600×300 mm.  

Size of beams (Constant) = 450×230 mm. 

 

C. Loading conditions – 

 

1. Dead Load: Self-weight of slab= 25kN/m3×0.14m= 3.5 kN/m2 . + 1kN/m2 (floor  finish)=4.5kN/m2 

2. Dead Load of Brick infill = 0.23m X20kN/m3 x(3-0.45)m=11.73kN/m 

3. Dead Load of AAC Block =  0.23m X 7kN/m3 X (3-0.45)m=4.105 kN/m  

4. Dead Load of Hollow Brick = 0.23m X 15kN/m3 X (3-0.45)m=8.8 kN/m 

5. Live Loads: Live load as per IS 875 (Part 2):1987 Loading Class III (assumed) Live Load on typical floors = 3kN/m2  

6. Wind Loads: As per IS: 875 (Part III): 1987 

For calculation of design wind speed and design wind pressure, parameters considered as per above code are as follows for all cases 

irrespective of any group. 

 i. Wind Zone: III 

ii. Terrain Category: 2 class B 

iii. Design wind speed (Vz) Vz= Vb×K1×K2×K3  

For all cases: Vb (Zone V) = 50 m/s 

 K1 (Important building) = 1.0 

K3 (Plain ground) = 1.0 

K2 = to be determined as per height.Using above design wind velocity, design wind pressure is obtained as Pz= 0.6 × (Vz) 2 . 

Pz at 10m=1.12kN/m2 

Pz at 15m=1.21kN/m2 

Pz at 20m=1.29kN/m2 

Pz at 30m=1.41kN/m2 

 

A. Model details – STAAD.Pro software is used for structural modeling and analysis. The plan of 144m2 (12m×12m) shown 

in Figure 1, is considered common to all cases of Group 1, Group 2, Group 3 and Group 4. Models of building frames for 

different groups are shown in Fig. 2, 3, 4 and 5.All columns are rigidly supported at ground and 9 load combinations have 

been considered for the purpose of analysis (Table 1). 

 
Figure 1. Plan of buildings frames for all cases of Groups (1, 2, 3,4) 
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Figure 2. Normal Case (Group 1) 

 

 
Figure 3. Floating Column at G+1 storey (Group 2) 

 

 
Figure 4. Floating Column at G+3 storey (Group 3) 
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Figure 5. Floating Column at G+5 storey (Group 4) 

 

Table -1 Detail of load cases 

 

Load Case No. Load Case details 

1 DL 

2 LL 

3 WIND IN X+ DIRECTION 

4 WIND IN X- DIRECTION 

5 WIND IN Z+ DIRECTION 

6 WIND IN Z- DIRECTION 

7 WIND IN XS+ DIRECTION 

8 WIND IN XS- DIRECTION 

9 WIND IN ZS+ DIRECTION 

10 WIND IN ZS- DIRECTION 

11 1.2 (DL+LL+WLX+) 

12 1.2 (DL+LL+WLX-) 

13 1.2(DL+LL+WLZ+) 

14 1.2 (DL+LL+WLZ-) 

15 1.2(DL+LL+WLXS+) 

16 1.2(DL+LL+WLXS-) 

17 1.2(DL+LL+WLZS+) 

18 1.2 (DL+LL+WLZS-) 

19 DL+LL 

20 1.5(DL+LL) 

21 1.5(DL+WLX+) 

22 1.5(DL+WLX-) 

23 1.5(DL+WLZ+) 

24 1.5(DL+WLZ-) 

25 1.5(DL+WLXS+) 

26 1.5(DL+WLXS-) 

27 1.5(DL+WLZS+) 

28 1.5(DL+WLZS-) 
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III. RESULT 

  Results of structural analysis are discussed in following sections with respect to the groups mentioned above. 

 

1. Maximum  Nodal Displacement 

Table -2 Values of analysis parameters of maximum nodal displacement (mm) 

 

CLASS Infill Material Maximum Displacement (mm) 

 

CLASS 1 

Brick infill 24.033 

AAC BLOCK 24.033 

Hollow Brick 24.033 

 

CLASS 2 

Brick infill 35.264 

AAC BLOCK 35.264 

Hollow Brick 35.264 

 

CLASS 3 

Brick infill 30.865 

AAC BLOCK 30.865 

Hollow Brick 30.865 

 

CLASS 4 

Brick infill 28.419 

AAC BLOCK 28.419 

Hollow Brick 28.419 

 

 

 

 
Figure 6. Various analysis parameters of maximum nodal displacement (mm) 

 

2. Maximum  Moment 

 
Table -3 Values of analysis parameters of Maximum  Moment 

 

CLASS Infill Material Maximum Moment (kN-m) 

 

CLASS 1 

Brick infill 64.063 

AAC BLOCK 63.727 

Hollow Brick 63.934 

 

CLASS 2 

Brick infill 73.693 

AAC BLOCK 73.693 

Hollow Brick 73.963 

 

CLASS 3 

Brick infill 62.367 

AAC BLOCK 61.981 

Hollow Brick 62.224 

 

CLASS 4 

Brick infill 63.676 

AAC BLOCK 63.326 

Hollow Brick 63.542 
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Figure 7. Various analysis parameters of Maximum  Moment 

 

3. Maximum Shear Force 

Table -4 Values of analysis parameters of Shear Force 

 

CLASS Infill Material Shear Force (kN) 

 

CLASS 1 

Brick infill 29.900 

AAC BLOCK 29.610 

Hollow Brick 29.789 

 

CLASS 2 

Brick infill 35.298 

AAC BLOCK 34.705 

Hollow Brick 34.705 

 

CLASS 3 

Brick infill 29.299 

AAC BLOCK 28.865 

Hollow Brick 29.132 

 

CLASS 4 

Brick infill 29.853 

AAC BLOCK 29.512 

Hollow Brick 29.722 

 

 
Figure 8. Various analysis parameters of Shear Force 
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4. Axial Force (kN) 

 

Table -5 Values of analysis parameters of Axial Force 

 

CLASS Infill Material Axial Force (kN) 

 

CLASS 1 

Brick infill 2271.125 

AAC BLOCK 1665.263 

Hollow Brick 2038.315 

 

CLASS 2 

Brick infill 5509.584 

AAC BLOCK 3990.218 

Hollow Brick 4925.749 

 

CLASS 3 

Brick infill 4075.780 

AAC BLOCK 2994.917 

Hollow Brick 3660.445 

 

CLASS 4 

Brick infill 3050.573 

AAC BLOCK 2250.373 

Hollow Brick 2743.086 

 

 

 
Figure 9. Various analysis parameters of Axial Force 

IV. CONCLUSION 

Following notable conclusions can be drawn from the results given above:- 

1. Under the defined loading conditions, maximum bending moment increases 2.54 times as soon as floating columns are 

introduced at the 1st story level concerning a normal building under the same loads but without any floating columns. 

2. The presence of floating columns at the topmost story increases the maximum nodal displacement resultant for a non-soft story 

building. 

3. There are marginal fluctuations in the value of design wind pressure until a height range of around 15 m. 

4. There is a general decrease in the value of maximum shear force among various cases, e.g. values are higher in Case 2 

5. The value of the maximum axial force is less when there is no floating column. 

6. The maximum nodal displacement is obtained either in most of the cases belonging to group 2,3 and 4 

7. Wind loads can cause maximum story displacement if floating columns are at G+1 story. 
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