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Abstract- Over the past few years, the structure has 

experienced effects from these gusts in both directions. These 

designs aim to enhance the visual perspective of the projects 

they undertake. The variability in floor height causes a 

discontinuity in the stiffness of the structure at the level of the 

soft story. This phenomenon is caused by floor height 

fluctuations. In the even If winds expose this discontinuity, it 

could potentially cause buildings to This study aimed to 

perform a static analysis of three-dimensional building 

frames, which included G+7 storeys, floating columns, and 

soft storey elements. elements. The other sixty-four examples 

feature floating columns at a single level, with the soft storey 

varying directly from the ground (G) story to the G+7 storey. 

Eight of the instances include Centre floating columns on any 

one of the storeys, while sixty-four of the other cases have 

floating columns at a certain level. This instance considers a 

total of seventy-three instances. Furthermore, we construct a 

simple example where neither the storeys nor any of the 

column’s float, adhering to the previously stated conditions. In 

addition to the previously stated conditions, we construct a 

simple example where neither the floors nor any of the 

columns float. We have adjusted the floor heights to achieve 

the desired appearance. We conducted the analysis using the 

maximum node displacements (resultant), maximum moments, 

maximum shear force, maximum axial force, and maximum 

storey drift. It is necessary to do an analysis of the findings in 

order to arrive at technical conclusions. 

 

I. INTRODUCTION 

 

 The most fundamental factor that differentiates the 

design of high-rise structures from low- to medium-rise 

buildings is the potential lateral loading from wind or 

earthquakes. However, this is not the only factor that causes 

these differences. This situation arises due to the transfer of 

lateral loads by wind and earthquakes. To be more specific, 

this is because high-rise structures are built to withstand 

higher heights than other types of buildings. Wind loads have 

a minimal influence on the design of buildings that are up to 

about ten stories tall and have proportions that are typical of 

the structure. There are certain exceptions to this rule. 

However, when elevating the building to a height exceeding 

this limit, the structural sections' size will increase, 

necessitating structural reorganization to withstand wind 

loads. 

 

BUILDING FRAMES: 

 

A mix of beams, columns, and slabs construct a 

frame structure to withstand the forces of gravity and lateral 

acceleration. We refer to this type of construction as a frame 

structure. Most of the time, we use these structures to maintain 

resistance against the massive moments created by the tension. 

 

RIGID FRAME STRUCTURE 

 

The term "rigid" refers to the ability to withstand 

deformation with ease. We refer to these constructions as rigid 

frame structures because they feature monolithic beams and 

columns that collaborate to withstand the moments generated 

by the applied load. We refer to these structures as rigid frame 

structures. 

 

BRACED FRAME STRUCTURE 

 

In this frame construction, the gaps between the 

beams and columns often serve as bracing. We take this action 

to fortify the beams and columns against the lateral forces and 

side sway forces generated by the applied load, thereby 

bolstering the building's structural integrity. This action 

strengthens the structure. It is common practice to place the 

diagonal pieces in the space between the beams and the 

columns to ensure effective bracing. 

 

FLOATING COLUMNS 

 

The load transmission channel is interrupted in 

buildings that feature columns that hang or float on beams at 

an intermediate level and do not run all the way to the 

foundation. These kinds of buildings are referred to as multi-
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story buildings. The reason behind this is that the beams are 

unable to reach the base during construction. According to the 

field of architecture, these kinds of constructions are referred 

to as "discontinuities." Due to the fact that this is the case, the 

weight is transferred to the columns that are located 

underneath the beams.  

 

II. OBJECTIVE OF STUDY 

 

The main objective of this work is to analyze the 

building frames with floating columns and soft storeys under 

wind loads. The structures, under which conditions are 

relatively more secure, is to be determined. The building 

frames are analyzed using software STAAD.Pro. 

 

Following are the considerations on basis of which we will 

analyze the results- 

 

1. Maximum node displacements, 

2. Maximum moments, 

3. Maximum shear force, 

4. Maximum axial force, 

5. Maximum storey drift. 

 

FLOW CHART OF METHODOLOGY 

 

 

III. STRUCTURALANALYSIS 

 

IMPLEMENTATIONWORK 

 

For analysis of building frames with floating columns 

and soft storeys under wind loads, we have made use of 

software called STAAD.Pro. Details about the above 

mentioned software are discussed in following sections. 

 

Bentley System Inc., the firm responsible for its 

creation, created the software application known as 

STAAD.Pro for structural analysis and design. Mr. Keith A. 

Bentley and his brother, Mr. Barry J. Bentley, founded the 

business that would eventually be known as The Bentley 

System Inc. in 1984. Together, they named the corporation 

after themselves. The version of STAAD.Pro that is currently 

available is version 8i. This software is highly anticipated in 

the field of structural analysis and design. This document 

specifically includes requirements for concrete design and 

steel design activities. It can be used to perform a wide range 

of studies, including static analysis, P-delta analysis, buckling 

analysis, and other types of analyses. These are only some of 

the types of analyses that exist. 

 

1. Standard MS windows functionality with state of art 

graphical environment. 

2. Full range of analysis such as Push-over analysis, P-

Delta analysis, Seismic analysis, stress analysis, steel 

design, timber design, buckling analysis, concrete 

design. 

3. Model generation is through Object-oriented 2D/3D 

patterns in graphical style. 

4. It supports curvilinear beams, frame members, plate 

elements, solids, non- linear cables. 

5. Automatic load generation facility is also available for 

wind, hydrostatic, seismic, rolling loads etc. 

6. It also displays loads, support conditions, joints, 

member’s properties etc. 

 

Model Creation: The simple geometry of the structure using 

members is generated. Plates, solids, beams etc. can be the 

type of member. 

 

 Sectional Properties: Defining the member sizes. 

 Material Properties: Specification of materials such 

as concrete or steel to define Poisson’s ratio, Young’s 

Modulus of Elasticity, Density of material etc. 

 Member specification: Defining member 

specification, offsets, releases etc. 

 Supports: Defining the location of support and 

various boundary conditions. 
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 Loads such as self-weight of structure, dead, live, 

impact, wind, seismic loads as well as load 

combinations. 

 Analysis type must be defined with help of associated 

options. 

 Post processing command option helps in review and 

extraction of results. 

 Design can be done by suitable codes for concrete or 

steel design etc. 

 

Versions of STAAD Pro 

 An older version called STAAD-III for windows. 

 Latest version: STAAD.ProV8i (SELECT Series 6). 

 

As per the methodology discussed in previous chapter, 

a total of 73 cases of building frames are analyzed subjected to 

wind loads. The final process of the structural analysis is the 

post- processing of the cooling tower analysis. 

 

IV. RESULTS WITH DISCUSSION 

 

The following sections offer a discussion of the 

structural analysis results in relation to the categories 

mentioned earlier in the paragraph. 

 

a)Group-1 

 

In this situation, the structure does not have floating 

columnsor soft floors. This is the standard scenario. This 

structure stands at a height of twenty-four metres. Table 2's 

information highlights the axial force as the characteristic with 

the largest quantity. 

 

 
 

 
 

b)Group- 2 

We refer to these buildings as "floating columns." A typical 

building's height is at least 24 meters. At ground level, where 

the central floating columns are, the largest nodal 

displacement, maximum bending moment, maximum shear 

force, and maximum axial force all happen (Table 3). This is 

because the ground grade is the lowest point in the structure. 

 

 
 

 
 

Group-3 

 

These structures feature floating columns on a 

specific level, with the soft floor extending from the ground 

floor all the way up to G+7. Each of the structures stands at a 

height of 25 metres 

. 

Table-1Values of analysis parameters for Group 3: CASE 1-

8:when the columns are at 

ground(G)storeyandsoftstoreybeingvariedfromGtoG+7. 

 
 

Group 3 achieves the maximum node displacement 

when the soft storey reaches G+4, as indicated by the CASE 

1-8 notation in Table 4. When it comes to the soft storey, 

which is the ground level, the maximum axial force, maximum 

axial moment, and maximum axial force are all at their highest 

points (Table 4). 
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Table-2 Values of analysis parameters for Group 3: CASE 9-

16: when the floating columns are at G+1 storey and soft 

storey being varied from G to G+7. 

 

 
Table-3Values of analysis parameters for Group 3: CASE 17-

24: when the floating columns are at G+2 storey and soft 

storey being varied from G to G+7 

 

 
 

Regarding Group 3, the following scenarios are 

applicable: When the soft layer is at G+4, it is possible to gain 

the maximum node displacement amount. The Max.B.M. 

assigns a G+4 rating to the soft tale level. To produce the 

highest possible axial force, one must reach the G+7 soft- 

story level. There is a maximum square footage achievable at 

the G+3 soft story level. 

 
 

Table-4ValuesofanalysisparametersforGroup3:CASE25-

32:columnsareat G+3 storey and soft storey being varied from 

G to G+7 

 
 

In the case 25–32 investigation, the third group has 

achieved the maximum nodal displacement when the soft 

storey is at G+6. At the point when the soft storey is at ground 

level, we are able to ascertain the maximum axial force, 

maximum shear force, and maximum bending moment.  

 

 
Table-5 Values of analysis parameters for Group 3: CASE 33-

40: when the floating columns are at G+4 storey and soft 

storey being varied from G to G+7. 
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When the soft storey is at G+4, the third group, 

CASE 33–40, reaches its maximum nodal displacement and its 

maximum basal mass. This is in accordance with the previous 

statement. Table 8 illustrates that the soft layer creates the 

highest axial force when it reaches the G+7 level. Conversely, 

the soft floor at the G+5 story level produces the maximum 

shear force. 

 

 
 

Table-6 ValuesofanalysisparametersforGroup3:CASE41-

48:whenthefloating columns are at G+5 storey and soft storey 

being varied from G to G+7. 

 
 

Group3acquiresfourvalues:themaximumnodaldisplac

ement,themaximumaxialforce,themaximumaxialforce,andthem

aximumaxialforce.WhenthesoftstoreyisatG+4,G+4,G+7, and 

G+7 in the appropriate order, use the CASE 41-48 formula 

 

 
 

Table-7Values of analysis parameters for Group 3: CASE 49-

56: when the floating columns are at G+6 storey and soft 

storey being varied from G to G+7 

 

 
 

Themaximumnodaldisplacementandthemaximumaxia

lforcebothoccurwhenthesoftstoreyreachesG+4ingroup3(cases4

9–56).Additionally,thesoftstoreyachievesthemaximumaxial 

forcewhenitreachesthegroundsoftstorey(Table10).Thisistruewh

enthesoftsurfaceison the ground. 

 

 
Table-8 Values of analysis parameters for Group 3: CASE 57-

64: when the floating columns are at G+7 storey and soft 

storey being varied from G to G+7 
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When it reaches G+4, the soft layer achieves both the 

maximum nodal displacement and the 

maximumbasalmass.ThisisthesituationinGroup3:Cases57–64. 

However,theG+6 soft-storey level achieves the greatest axial 

force, while the G+4 level produces the maximum one-

strength force (Table 11). Both of these forces are represented 

in the table. 

 

 
 

MAXIMUMSTOREYDRIFT 

 

One of the most significant considerations to take 

into account when it comes to constructions that are 

vulnerable to wind loads is drift. As a result, Table 12 displays 

values derived from instances within a specific group. We 

consider these values to be the highest among all values on a 

specific storey level, yet they remain distinct from the other 

values. 

 
 

InGroup1andGroup2,Max.StoreyDriftisatG+2storey.I

nGroup3:CASE1-8,9-16,17- 24,25-32, 33-40, 41-48,49-56 and 

57-64, Max.Storey DriftisatG+2,G+1,G+2, G+3,G+4,G+2 

andG+2 respectively. 

 

 
 

Here comes the most crucial step for your research 

publication. Ensure the drafted journal is critically reviewed 

by your peers or any subject matter experts. Always try to get 

maximum review comments even if you are well confident 

about your paper. 

 

V. CONCLUSION 

 

Following notable conclusions can be drawn from the results 

given above: 

 

1) When we insert floating columns at ground floor level 

under the presented loading circumstances, the maximum 

bending moment increases by 2.54 times. This occurs 

immediately afterthe introduction of floating columns. 

For comparison, consider a typical building that 

experiences the same loads but lacks floating columns. 
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2) When floating columns are present at the highest level of 

a building that contains non-soft floors, the structures 

produce the greatest nodal displacement. This is because 

floating columns give Bthe building a more rigid 

appearance. The floating columns are the ones responsible 

for the most nodal displacement, which explains why this 

is the case. 

3) Additionally, when the wind pressure is measured, there 

are slight variations in the value of the design wind 

pressure up to a height range of about 15 metres. This is 

the case. 

4) It is possible to see a general decline in the size of the 

maximum shear force across all of the different 

occurrences. Consider the fact that the numbers in Cases 

1–8 are much higher when compared to the values in 

Cases 9–16 of Group 3, for example. 

5) Group 3: Cases 1–8 show a lower value of the maximum 

axial force when both the central floating columns and the 

soft storey are at ground level. This is true when both of 

these elements are present. We've drawn our attention to 

this situation. In Group 2, the only floating columns at 

ground level are those in the middle. In comparison to 

Group 1, this is a substantial difference. 

6) The bulk of the cases that match the G+4 narrative level 

in Group 3 are the ones that achieve the greatest nodal 

displacement. This is accurate for the vast majority of 

situations. 

7) The relocation of the central floating columns to higher 

levels, up to the G+6 levels, has resulted in the relocation 

of the maximum shear force in Group 3 to higher floors. 

The relocation of the columns prompted this decision. 

8) We can conclude that wind loads have the greatest 

potential to cause storey drift based on the assumption 

that floating columns and soft storey are both located at 

the G+2 storey level. 

9) Wind loads exert an influence, leading to a concentration 

of larger drift values up to the G+4 story level. This is due 

to the impact that wind loads have on the structure. 
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