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Abstract— The determination of the behavior of structures, to 

anticipate the reactions of various structural components in 

response to the influence of loads, is the focus of the subfield 

known as structural analysis. The many sorts of loads that are 

often taken into consideration include dead load, live load, 

earthquake load, and wind load. Every building will be 

exposed to either one of the categories of loads. Extended 

Three-Dimensional Analysis of Building System, or ETABS 

for short, is a piece of software that can analyze and design 

buildings. It incorporates all of the major analysis engines, 

including static, dynamic, linear, and non-linear, amongst 

others, and its primary purpose is to analyze and design 

buildings. The purpose of our project titled "Analysis and 

Design of Commercial building using ETABS software" is to 

make an effort to analyze and design a commercial building 

using ETABS. For this research, a structure of G+5 storeys is 

being evaluated. The analysis is performed using the static 

approach, and the design is carried out following the 

requirements provided by IS 456:2000. Additionally, an 

effort was made to hand-design the structural aspects of the 

building. Drawing and details are carried out with the 

assistance of CAD by SP 34. 
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I. INTRODUCTION 

Roman architecture was helped tremendously by significant 

breakthroughs in design as well as new materials. The design 

was improved because of improvements in architectural 

construction, such as the building of arches and roof domes. 

Arches made bridges and aqueducts more effective and 

capable (they required fewer support columns to sustain the 

structure), while dome roofs not only allowed for the 

construction of greater open spaces that were covered but also 

gave the outside an outstanding appearance. A household is a 

name given to the family or group of people that share a 

home. Although a family unit of the same sort is the most 

frequent form of home, households may also be different 

types of social organizations, such as a single person or a 

group of people who are not connected. Settled agricultural 

and industrial societies are made up of household units that 

reside permanently in houses of varying forms, according to 

the different types of farms and land tenure. People who 

speak English will often refer to any building there that they 

regularly inhabit as "home." There are a lot of individuals 

who spend their days away from their homes, going to places 

like work and leisure, and then coming back to their homes to 

sleep or engage in other activities. In the field of civil 

engineering, the word "building" refers to a structure that is 

made up of some different parts, including a foundation, 

walls, columns, floors, roofs, doors, windows, ventilators, 

stairs lifts, and various kinds of surface treatments, etc. The 

goal of using structural analysis and design is to construct a 

structure that is capable of withstanding all loads that are 

applied without compromising its integrity for the duration of 

its planned life. An in-depth geotechnical study is required to 

be carried out before any structure's analysis and design can 

begin since this will provide the knowledge required about 

the structure's supporting soil. A geotechnical site 

investigation is a process of gathering information and 

analyzing the state of the site with the goal of planning and 

building the foundation for a project. This evaluation is done 

to ensure that the structure is built on stable ground. The 

challenges that structural engineers face include the 

following: striving for the most efficient and economical 

design with solution accuracy; ensuring that the final design 

of a building and the building itself must be serviceable for 

their intended function throughout their design lifetime, and 

ensuring that all of these challenges are met within the 

constraints of the building's design lifetime. The market now 

offers a wide selection of software programs for analysis. As 

well as the design of almost all other kinds of buildings, 

including RISA, staadpro, ETABS, STRUDL, MIDAS, and 

SAP.RAM. ETABS is the most advanced and widely used 

design program available on the market today. This program 

is used for project design by a lot of different design 

companies. In light of this, the primary focus of this article is 

a comparison study of the outcomes of an investigation into 

the structural integrity of a multi-story building that was 

conducted both manually and with the assistance of the 

ETABS program. The reaction of structures to earthquakes is 

determined by the dynamic properties of the structures as well 

as the intensity, duration, and frequency content of the ground 

motion that is already present. The term "structural analysis" 

refers to the process of determining a particular structure's 

overall form as well as all of its particular dimensions to 

ensure that the structure will perform the function for which 

it was designed and will be able to safely withstand the 

influences that will act on it throughout the entirety of its 

useful life. 

 
Fig. 1: Layout plan of Residential Building Structure using 

E-Tabs 
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II. REVIEW OF LITERATURE  

Chandrashekar et al. (2015) with the help of ETABS 

software, performed an analysis of the multi-story building 

and designed it. For this research, a G+5 story structure that 

is subject to the lateral loading impact of wind and earthquake 

was studied, and ETABS was used to do the analysis. They 

have also taken into account the potential for the fire to spread 

and the significance of making use of materials that are 

resistant to fire to the greatest extent feasible. Standards of 

performance in addition to reliance on the product. They 

advised the extensive possibilities of ETABS software, which 

is both extremely inventive and straightforward for high-rise 

structures, to cut down on the amount of time spent 

developing. 

 Geethuet. al (2016) conducted research that 

compared the analysis and design capabilities of the software 

packages STAAD.Pro and ETABS for multi-story buildings. 

They supplied the specifics of the building design for both 

residential and commercial properties. The planning was 

carried out using Auto CAD software, and it was done so in 

a manner that was compliant with the national building code. 

They concluded that when comparing the findings of the two 

software packages, the ETABS program produced greater 

values for the bending moment as well as the axial force. 

III. METHODOLOGY  

The engineering program known as ETABS was developed 

specifically to design and analyze multi-story buildings. All 

aspects of modeling, including modeling tools and templates, 

code-based load prescriptions, analysis methods, and solution 

strategies, coordinate with the grid-like geometry that is 

characteristic of this kind of construction. ETABS is capable 

of doing evaluations of fundamental as well as sophisticated 

systems, under either static or dynamic situations. 

Assessments of modal behavior and direct integration of time 

histories may be coupled with analyses of P-delta and large 

displacement effects to provide a more thorough evaluation 

of seismic performance. Material nonlinearity may be 

captured using nonlinear linkages and focused PMM or fiber 

hinges, depending on whether the behavior is monotonic or 

hysteretic. Applications of any complexity may be 

implemented with ease because of features that are both 

intuitive and integrated. Because it is compatible with some 

different platforms for design and documentation, ETABS is 

a coordinated and productive tool that can be used for projects 

that vary from simple 2D frames to complex contemporary 

high-rises. The cutting-edge and ground-breaking new 

version of ETABS is the most comprehensive and all-

inclusive software program available for the structural 

analysis and design of buildings. This most recent version of 

ETABS incorporates forty years' worth of continuous 

research and development, and it provides users with 

unmatched 3D object-based modeling and visualization tools, 

blazingly fast linear and nonlinear analytical power, 

sophisticated and comprehensive design capabilities for a 

wide range of materials, and insightful graphic displays, 

reports, and schematic drawings that make it possible for 

users to quickly and easily decipher and understand the 

results of analysis and design. 

A. The Consideration of Loads 

1) Dead Loads: Dead Loads 

The term "dead loads" refers to the whole of the structure's 

permanent structures. The weight of the walls, partitions, 

floor finishes, false ceilings, and false floors, along with the 

weight of any other permanent constructions in the building, 

make up what is known as the "dead load." The dimensions 

of the individual parts and their unit weights may be used to 

derive a formula for calculating the dead load loads. The unit 

weights of plain concrete and reinforced concrete made with 

sand and gravel or crushed natural stone aggregate can be 

taken as 24 kN/m" and 25 kN/m", respectively. This is 

because the aggregate in each type of concrete is sand and 

gravel or crushed natural stone. 

2) Externally Imputed Loads 

The weight of moveable partitions, dispersed and 

concentrated loads, loads due to impact and vibration, and 

dust loads are all examples of imposed loads that are created 

when a structure is used for its intended purpose or occupied 

by its intended occupants. The loads that are imposed do not 

include the loads that are caused by wind, seismic activity, or 

snow, and the loads that are imposed due to temperature 

changes to which the structure will be subjected, as well as 

the loads that are caused by creep and shrinkage of the 

structure, and the loads that are caused by differential 

settlements that the structure may undergo. 

3) Seismic Load 

a) Lateral Forces in the Design 

First, the design lateral force is going to be computed for the 

entire building. After that, the lateral force from the design is 

going to be distributed to the different floor levels. After 

obtaining the total design seismic force at each floor level in 

this manner, the next step is to distribute it, based on the floor 

diaphragm action, to the individual lateral load resisting parts. 

b) Base Shear and Seismicity in Design 

The following formulation is what has to be used to calculate 

the overall design lateral force or the design seismic base 

shear (Vb) along any primary direction: 

Vb = Ah W 

 Where the Horizontal acceleration spectrum is 

denoted by the letter "Ah." W is the total seismic load of all 

the floors. The Most Important Part of Nature's Cycle The 

empirical expression that can be used to estimate the 

approximate fundamental natural period of vibration (T,), in 

seconds, of a moment-resisting frame building that does not 

have a brick in the panels is as follows: In the construction of 

RC frames. 

Ta = 0.075 h0.75 Ta=0.085 h0.75 

 For structures made of steel frames, h equals the 

height of the building in meters. This does not include the 

levels in the basement, where the walls of the basement may 

be linked with the deck of the ground floor or fitted between 

the columns of the structure. However, this includes the 

basement stories even if they are not linked to the other 

storeys. The empirical expression that may be used to 

determine the basic natural period of vibration (T,) in seconds 

of all other structures, including moment-resisting frame 

buildings with brick lintel panels, is as follows: 

T=.09H/√D 
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 Where, h equals the height of the structure is the 

base dimension of the building measured in meters at the 

plinth level along the direction that is being examined for the 

lateral force Distribution of Forces in the Design Distribution 

of Base Shear along the Vertical Axis to the Various Floor 

Levels The following statement should be used to determine 

how the design base shear, or V, should be spread over the 

height of the building: Qi is the seismic weight of floor I Wi 

is the design lateral force at the floor I and hi = Height of floor 

I measured from the base, and n = Number of storeys in the 

building is the number of levels at which the masses are 

situated.  hi = Height of floor I measured from the base. 

Horizontal Design Distribution Different Lateral Force 

concerning Lateral Force Elements That Put Up a Fight 

Assuming the floors to be infinitely rigid in the horizontal 

plane, the total shear in any horizontal plane must be 

distributed to the various vertical elements of a lateral force-

resisting system in the case of buildings whose floors are 

capable of providing rigid horizontal diaphragm action. If a 

building's floor diaphragms cannot be considered to be 

infinitely rigid in their plane, the lateral shear at each floor 

must be distributed to the vertical elements that are resisting 

the lateral forces. This must be done while taking into 

consideration the flexibility of the diagram within its plane. 

B. Measurements and Dimensions of the Building Structure 

 
Fig. 2: Designing of Residential Buildings Structure G+5 

 The live load on the floors is 5 kilonewtons per square 

meter 

 The live load on the roof is 1.5 kilonewtons per square 

meter 

 Height of column = 0.23 times 0.45 metres 

 Beams equal 0.5 by 0.3 meters 

 The thickness of every slab is 0.125 meters 0.115 meters 

is how thick the parapet is. 

IV. RESULT 

A. Dynamics Analysis 

Obtaining the design seismic force, as well as its distribution 

to various levels along with the height of the structure and the 

various lateral load resisting materials, must be accomplished 

by the use of dynamic analysis for the buildings listed in the 

following paragraphs: 

1) Regular buildings are defined as structures that are taller 

than 40 meters in Zones IV and V, and as structures that 

are taller than 90 meters in Zones II and 111. 

2) Irregular buildings: any framed structure that is taller 

than 12 meters in Zones IV and V, and any structure that 

is larger than 40 meters in height in Zones 11 and III. 

 The analytical model that is used for the dynamic 

analysis of buildings that have an unusual configuration 

needs to be designed in such a way that it accurately reflects 

the various kinds of irregularities that are present in the 

building configuration. Structures that have irregularities in 

their floor plans cannot be modeled for dynamic analysis. 

Even though it is not required, dynamic analysis is strongly 

suggested for irregular structures with a height of fewer than 

40 meters that are located in Zones 11 and III. Either the Time 

History Method or the Response Spectrum Method may be 

used to carry out a dynamic analysis. Both methods are 

described in more detail below. Nevertheless, regardless of 

whatever approach is used, the design base shear (VB) must 

be evaluated against a base shear (VB) 

B. Modelling Analysis 

 
Fig. 3: Strategy of Building Structure 

 
Fig. 4: Elevations of Building Structure 

 
Fig. 5: Deformation shaped of Building Structure 

V. CONCLUSION 

It has been determined how to analyze and construct a 

residential structure that has G+5 levels. The study is 

performed with the help of the program ETABS V9.2, which 

is a premium tool with a large potential for use in the analysis 

and design of a variety of sections. Additionally offered are 

the structural components such as the RCC frame and the 

retaining walls. An isolated footing has been constructed 

following the findings of the soil study report. ETABS was 
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used in the process of designing RCC frame members such as 

the beam and the column. The research and development 

were carried out under the standard standards to the greatest 

extent practicable. Because of all of the challenges that arose 

throughout the design phase and all of the restrictions that had 

to be adhered to by the structural architect and engineer in the 

design process up to the drawing stage were both understood. 
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