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ABSTRACT 

This study describes the lateral load analysis of steel structure of 5 story building the papers says that the behavior of the 

building, which reduces the displacement, story drift when bracing is provided to the structure and increase in base shear 

in the direction where bracing is provided   
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I. INTRODUCTION 

 

In  the realm of steel structures, various operational mechanisms serve unique functions, with some geared towards 

countering vertical forces like dead and live loads, while others are tailored to resist horizontal forces such as 

earthquakes and wind loads. Over time, conventional analysis techniques have undergone numerous improvements; 

however, the advent of computerized numerical methods in this modern era has ushered in a new and simplified 

approach to analysis and design, gaining popularity with each passing day. Unlike the cumbersome conventional 

methods that disbursed substantial time, computer-aided software has streamlined the process, making it efficient 

and time-effective. The chore of civil designers extends beyond ensuring structural wellbeing; they obligation also 

factor in the structural economy.All elements fall within the domain of structural engineering. A structural steel 

shape embodies a specific cross-section profile and adheres to particular standards governing chemical composition 

and mechanical properties. Distinct methodologies underpin steel structure design, and an array of steel shapes is 

available in the market, including channels, I-beams, L-shaped angles, hollow sections, etc. The strong point and 

composition of these shapes are dictated by regional standards, varying from one country to another based on factors 

like location, terrain, and soil type. Structural steel elements, exemplified by I-beams, exhibit substantial second 

moments of area, rendering them exceptionally stiff relative to their cross-sectional area. Diverse systems for 

arranging steel are at the disposal of designers working on multi-story inhabited buildings. Common examples 

encompass conventional beam and girder arrangements, Girder-Slab configurations, staggered truss systems, and 

bracing arrangements. 

II. LITERATURE REVIEW 

 

1. “Fair reading of RCC and steel structure for diverse level Tallness” Gorakh Vinit, Nishit Kadia, Kiranmoy 

Samanta, (2018) 

In this study, inquiry and design of a multistory building were steered using the software STAAD.pro. ISMB 

sections were utilized for beams, offering strong load-bearing capabilities. Wide flange sections were elect for 

column intention due to their excellent load transformation behavior, high bending resistance, and buckling 

resistance. Steel structures experience lower axial loads compared to RCC structures due to the lighter dead weight 

of steel. Rapid construction techniques yield quicker returns on investment. 

 

2. “Qualified Breakdown of RCC and Steel edifice” Jyothi D N, ( 2018) 

This research concludes that steel structures exhibit greater resistance compared to RCC structures. Steel structures 

are lighter and know-how abridged bending moments and shear forces in comparison. High strength per unit mass 

characterizes steel structural members, even for tall structures where smaller-sized elements save space and enhance 

aesthetics. Rapid construction and the handiness of customary sections make steel structures advantageous, enabling 

easy fabrication and transport. 
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3. “Self-motivated Enquiry of Fortify frame business (regular in plane) using plump bracing scheme”.Madhav Rana, 

Supervisor ER. Nitin Verma. (2019). 

This study highlights the enhanced resistance of steel structures, against various loads, especially lateral ones. Steel's 

recyclable nature and its use in bracing systems for stiffness augmentation were explored. Different bracing types 

were scrutinized for maximum displacement, with 'Av Arc' bracing proving the most effective in reducing 

displacement. The research also delves into material quantity analysis, indicating the most economical bracing 

systems. 

4. “Prime Bracing Scheme for Steel Turrets” Jesumi, M.G. Rajendran, (2013) 

The focus here is on identifying the most economical bracing system for different steel tower heights subjected to 

wind loads. Towers of varying heights were analyzed, and the optimal bracing system was determined considering 

the effects of wind forces 

III.OBJECTIVES OF STUDY. 

 

The following are the objectives of this study 

• To study the 5-story steel structure both in its braced and unbraced forms, while  considering inumerable 

factors such as earthquakes. 

• To perform equivalent static and wind loads analysis using Etabs software in order to identify the most 

effective structure for withstanding lateral loads. 

• To determine lateral displacement, level drift, and base shear values for the structures under consideration. 

• To analyze different models and discern the finest performance among the various options.  

   

IV.METHODOLOGY. 

 

•  Ripen a waged plan for the steel structure involving 5 stories. 

•  Model various scenarios using Etabs software. 

•  Model 1: A 5-story building with cold-fashioned beams and hot-trundled pillars. 

•  Model 2: A 5-story erection with cold-fashione beams, hot-trundled pillars, and bracing along the X-direction 

• Model 3: A 5-story building with cold-fashioned beams, hot-trundled pillars, and bracing along the Y-              

direction. 

• Model 4: A 5-story building with cold-fashioned beams, hot-trundled columns, and bracing along both X and 

Y-directions 

  

Geometry Description of Models: 

• The steel moment-resisting structure spans 5 stories. 

• Each story has a uniform height of 3 meters. 

• The building's overall height is 15 meters. 

• The structure's dimensions are 40 M in the X-dir and 28 M in the Y-dir. 

• The layout includes 10 barks in the X &7 barks in the Y-dir. 

• Columns are spaced 4 meters apart both in the X and Y-dir 

 

Applied loads: 

Solitary peripheral loads are pragmatic on configuration disregarding the nature weight of cohorts which is 

premeditated robotically be Etabs software itself. The shell heaps interim in seriousness trend & super dead load i.e 

flat varnish=1.2KN/m2and live load=3kN/m2 The fence masses pragmatic consistently on the beams as gone 

4KN/m 

The trembling load EQX & EQY are demarcated in load arrays directly using code on shakings iS1893:2016 & also 

airstream loads is slanting in longitudinall dir, Wind X & Y is defined using code iS875:1987 part II 

V. RESULT AND DISCUSSION 

The exploration of all 4 model of structure both breeze and tremor is applied. The scrutiny is carried by using 

ETABS 2020 software. The scrutiny result such as story drift, base shear, & displacement of models are compared  

5.1 Displacement 
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The performance of the models under the bid of lateral loads is studied to understand the upshot of seismic loads and 

wind loads. The disarticulation takes place due to lateral loads is calculated  

As per indian standard the maximum allowable dislodgment in any erection is H/500 

Where H= height of building 

 For the models used in the enquiry the halfhearted allowable displacement =15000/500=30mm 

5.2 Story drifts 

As per IS 875 part III the halfhearted allowable drift for any works =H/250 

H= height of building 15000/250=60mm 

 
Graph 1: Displacement in mm along X and Y direction 

 

 
Graph 2: Story drift in X & Y direction 
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Graph 3: Base shear due to ESA, in KN along X & Y- direction 

 

 

 

VI.CONCLUSION 

 

• While we provide braces only into X-direction displacement reduces upto 88% and no reduction in Y-direction, if 

we provide bracing only in Y-direction then spirit we reduction in displacement in Y-direction upto 94% and no 

reduction in X-course. 

Hence it is necessary to provide bracing in both X & Y direction in order to reduce displacement in a structure 

•Whenever we provide braces only in X-direction story drifting is condenses up to 77 %, and no reduction in Y-

direction, if we provide bracing only in Y-direction then their will we reduction in story drift in Y-direction upto 

85% and no reduction in Xdirection .  

Hence it is necessary to provide bracing in both X & Y direction in order to reduce story drift in a structure. 

•The base shear in minimum for model 1 compared to all others models. Model 4 shows highest base shear value in 

X &Y direction compare to other models.These ethics unmistakably explains severity of model 4 is tangible great 

likened to others which makes them supplementary resourceful in counterattacking crosswise lots 
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