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Abstract— The Steel structures are gives good performance 

in High Rise buildings requires Stability and design purposes. 

This research  focused on P-delta analysis to be compare with 

linear static analysis. In This study, a G+21 storey steel frame 

structure with 72.6m has been selected to be idealized as 

multi storey steel building model. This model Is analyzed by 

using ETABS9.7 software with the consideration of P-delta 

effect. At the same time the influence of different bracing 

patterns and different location of X bracings has been 

investigated. For This reason five types of bracing systems 

including X, V, single diagonal, Double X, K bracing with 

unbraced model of same configuration are modeled and 

analyzed. The frame structure Is analyzed for Wind load as 

per Is 875 (part 3)-1987. Ofter analysis, the comparitive study 

Is presented with respective to Maximum storey 

displacement, story drift and column moments. The present 

work shows That the ‘X’ bracing in continuous bracing 

pattern Is proved to be more effective with respect to both 

static and P-delta analysis. So X bracings are using in 

different locations This shows That Model-4 Is proved to be 

more effective for same parameters with respect to Both static 

and P-delta analysis. 

Key words: Bracings, Point displacement, Story drift, 

Column moments, p-delta analysis 

I. INTRODUCTION 

A. General: 

Tall structures generally require more stability as it has 

enormous number of frames with varying height and breadth. 

Tall structures can be made stable by using lateral supports 

such as bracing system or shear wall system or both of them. 

Structures with very less stability tend to fail which have been 

seen in so many cases. Instability in a structure is commonly 

caused due to lateral loads such as wind and seismic loads 

rather than gravity loads. To avoid discomforts in a structure, 

the structure should be designed in such a way that it is able 

to resolve all the forces acting on it. 

Compared to reinforced concrete structures, Steel 

structures are have some important properties like high 

strength, more stiffness and ductility. It is ductile so it gives 

waning before failure. All these important properties of steel, 

very important role in during earthquake and wind resistant 

design.  

When the structure is subjected to ultimate 

horizontal displacement, P-Delta effect is caused in high 

raised structures, where there is going to be enormous change 

in base shear, overturning moment, and the axial load 

distribution at the base of the structure. The P-Delta effect is 

defined as destabilizing moment equal to gravity force 

multiplied by lateral displacement. 

B. Steel Bracings: 

The common structural system used to restrain lateral loads 

in a high raised structure is steel braced frame structure. As 

the steel braces are easy to erect and install, flexible in 

designing to meet required strength and stiffness, less space 

occupancy, hence it is more economical. Once the bracings 

are added to the high raised structure, stiffness and stability 

increases whereas the lateral displacement gets reduced. 

C. P-Delta Effect: 

Engineers have known about the P-Delta for a long time. In 

any case, it is only relatively recently that the computational 

power aided to provide analytical approximations to this 

effect, which has become generally accessible. It is an 

engineer’s judgment regarding how accurately the second 

order effect needs to be considered for in finding design force 

and moments. 

II. OBJECTIVES OF WORK 

As the project name specified that, the main job of the project 

is to analyze steel frame structure subjected to wind load 

using FEM techniques along with following considerations. 

 To understand effect of loads and carry out literature 

review on steel structure. 

 To study the wind load behavior of steel structure with 

different bracing systems. 

 To study which bracing is more effective, that bracing 

are provide with different locations. 

 To study the point dis placement, storey drift and 

moments in column for different bracing systems.  

III. METHODOLOGY 

 
Fig. 1: Plan 

 
Fig. 2: 3D-Model 
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Fig. 3:  X-Bracings   Fig 4: Single-Diagonal 

 
Fig 5: Double X Bracings       Fig 6: K-Bracings 

 
           Fig. 7: V-Bracings                   Fig. 8:  Model-1 

 
Fig. 9:  Model-2               Fig. 10: Model-3 

 
Fig. 11: Model-4 

Type Commercial building 

Plan dimension 54m x 25m 

Storey height 3.3m 

Live load on Roof 4KN/m 

Wind zone 2 

Location Mangalore 

Basic wind speed 39 m/sec 

Beam ISMB 300 

Column ISHB 450-2 

Bracings ISA 100 X 100 X 10 

Table 1: Input Details 

IV. RESULTS AND DISCUSSIONS 

Though both Static and P-Delta analysis are carried out for 

the structures, only critical of those results have been 

considered for the discussion. The load combination 

1.2DL+1LL+1.3WL is considered for the results. 

Bracing type 
Analysis type 

Static P-delta 

Unbraced 258.782 395.362 

X Bracing 124.401 144.444 

V Bracing 130.75 152.916 

Single Diagonal 124.799 147.715 

Double X Bracing 125.559 146.058 

K Bracing 148.382 179.363 

Table 2: Point displacement in X direction (mm) 

 
Fig.12: Point Displacement in Different Bracing System 

Bracing type 
Analysis type 

Static P-delta 

Unbraced 168.65 245.86 

X Bracing 54.08 58.93 

V Bracing 66.82 74.28 

Single Diagonal 55.57 63.19 

Double X Bracing 56.82 60.6 

K Bracing 103.51 122.75 

Table 3: Moments in Column(kn-m) 

 
Fig. 13: Moments in Column for Different Bracings system 

From Fig 12 it is clear that the maximum point 

displacement shows at unbraced structure and minimum point 

displacement at X Bracings structure. The values are 

increases 13% to 35% in P-Delta analysis as compared to 

static analysis. Fig 13 here only one column is considered and 

unbraced structure is shows maximum bending moment and 

minimum in X bracings structure. 
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Fig. 14: Storey Drift for Static Analysis 

 
Fig. 15: Storey Drift for P-Delta Analysis 

Fig14, Fig15 shows the maximum storey Drift is 

exceeds limiting value i.e 0.004 in unbraced structure and 

minimum in all bracing system, in Both static and P-Delta 

analysis. 

V. BRACINGS IN DIFFERENT LOCATIONS 

 Static analysis P-delta analysis 

Model1 179.269 225.624 

Model2 205.537 273.572 

Model3 112.898 129.343 

Model4 95.194 106.935 

Table 4: Point Displacement (mm) 

 
Fig. 16: Point Displacement 

 Static analysis P-delta analysis 

Model1 89.96 104.66 

Model2 116.92 144.43 

Model3 68.51 75.54 

Model4 67.2 73.76 

Table 5: Moments in column (kn-m) 

 
Fig. 17: Moments in Column 

From Fig.16 it is clear that the maximum point 

displacement shows at Model2 and minimum point 

displacement at Model4. The values are increases 13% to 

35% in P-Delta analysis as compared to static analysis.  

Fig.17 here only one column is considered and Model2 shows 

maximum bending moment and minimum in Model4. 

 
Fig. 18: Story Drift for Static Analysis 

 
Fig.19: Story Drift for P-Delta Analysis 

Fig19, Fig18 shows the maximum storey Drift is 

exceeds limiting value i.e 0.004 in Model2 and minimum in 

Model1, Model3 and Model4, in both static and P-Delta 

analysis. 

VI. CONCLUSION 

 The observation of the above results, the Point 

Displacement in both static and P-Delta analysis, 

Unbraced Structure is showing the maximum results in 

point displacement, and the X Bracings Structure 
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showing the best minimum results compared with all the 

Bracings. 

 The storey Drift in both static and P-Delta analysis, the 

unbraced structure representing the maximum results, 

and the X Bracings showing the best minimum results 

compared with all bracings. 

 From the result of static and P-Delta analysis all 

bracings, X bracings are effective for resisting the lateral 

force. 

 The structural storey displacement is decreased due to 

the increase of stiffness of the structure, and including 

with the decrease of the velocity and acceleration of the 

structure. 

 From the moment results of static and P-Delta analysis, 

the minimum value of moment we can see in the X 

bracings hence it can give best results compare with all 

bracings. 

 The storey displacements and Storey drift in static and P-

Delta analysis the SECOND model representing the 

maximum results, and the FOURTH model showing the 

best minimum results compared with all the models. 

 The maximum bending moment in SECOND model for 

static and P-Delta analysis and minimum value of 

moment in FOURTH model. 
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