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Abstract: The main steps of any building construction and planning is drafting, analysing and designing the building. In the 

present days of improving science and technology, analysing and designing of a building has been made easy by using ETABS 

software. ETABS software helps civil engineers to make their work easy and decreases time necessary for planning. The project 

going to be done is design of a multi-storey building which is going to be used as a residential. The building plan has been 

drafted using the AutoCAD software by the requirement and available area. The super structure i.e. the building frame has been 

analysed and designed using the ETABS software. In the present project G+5 building consider to analysis and design for both 

gravity and lateral (wind) loads as per Indian standards. By using the software building can be analysed and we can check for 

any failures in the analysis and redesign them, so that we can prevent failures after construction. By using the output building 

can be constructed according to the design. 

Keywords: Building, Wind in ETABS. 

I. INTRODUCTION 

A. General  

A building is a man-made structure with a roof and 

walls standing more or less permanently in one place. 

Buildings come in a variety of shapes, sizes and functions, 

and have been adapted throughout history for a wide number 

of factors, from building materials available, to weather 

conditions, to land prices, ground conditions, specific uses 

and aesthetic reasons. To better understand the term building 

compares the list of structures. Buildings serve several needs 

of society – primarily as shelter from weather, security, 

living space, privacy, to store belongings, and to comfortably 

live and work. A building as a shelter represents a physical 

division of the human habitat (a place of comfort and safety) 

and the outside (a place that at times may be harsh and 

harmful). Ever since the first cave paintings, buildings have 

also become objects or canvases of artistic expression. In 

recent years, interest in sustainable planning and building 

practices has also become an intentional part of the design 

process of many new buildings. A slab is a flat two 

dimensional planar structural element having thickness small 

compared to its other two dimensions. It provides a working 

flat surface or a covering shelter in buildings. It primarily 

transfers the load by bending in one or two directions. 

Reinforced concrete slabs are used in floors, roofs and walls 

of buildings and as the decks of bridges. The floor system of 

a structure can take many forms such as in situ solid slab, 

ribbed slab or pre-cast units. Slabs may be supported on 

monolithic concrete beam, steel beams, walls or directly 

over the columns. Concrete slab behave primarily as flexural 

members and the design is similar to that of beams.  

 

II. CONVENTIONAL SYSTEM 
The structural components in a typical multi-storey 

building, consists of a floor system which transfers the floor 

loads to a set of plane frames in one or both directions. The 

floor system also acts as a diaphragm to transfer lateral loads 

from wind or earthquakes. The frames consist of beams and 

columns and in some cases braces or even reinforced 

concrete shear walls. As the height of the building increases 

beyond ten stories (tall building), it becomes necessary to 

reduce the weight of the structure for both functionality and 

economy. Since concrete floors are functionally more 

suitable, have less vibration and more abrasion and fire 

resistance, the usual tendency is to make them act either with 

profiled steel decks and/or with steel beams to give a light 

weight floor system. Similarly masonry walls may be 

replaced with glazing and curtains or blinds to reduce the 

weight. The different types of floors used in steel-framed 

buildings are as follows: 

 Concrete slabs supported by open-web joists  

 One-way and two-way reinforced concrete slabs 

supported on steel beams  

 Concrete slab and steel beam composite floors  

 Profiled decking floors  

 Precast concrete slab floors.  

       Steel forms or decks are usually attached to the joists by 

welding and concrete slabs are poured on top. This is one of 

the lightest types of concrete floors. For structures with light 

loading. These are much heavier than most of the newer light 

weight floor systems and they take more time to construct, 

thus negating the advantage of speed inherent in steel 

construction. This floor system is adopted for heavy loads. 

One way slabs are used when the longitudinal span is two or 
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more times the short span. In one-way slabs, the short span 

direction is the direction in which loads get transferred from 

slab to the beams. Hence the main reinforcing bars are 

provided along this direction. However, temperature, 

shrinkage and distribution steel is provided along the longer 

direction. The two-way concrete slab is used when aspect 

ratio of the slab i.e. longitudinal span/transverse span is less 

than 2 and the slab is supported along all four edges. The 

main reinforcement runs in both the directions. A typical 

cross-section of a one-way slab floor with supporting steel 

beams. Also shown is the case when the steel beam is 

encased in concrete for fire protection. 

III. BEHAVIOR OF STRUCTURE UNDER LATERAL 

LOADS 
Recently there has been a considerable increase in the 

number of tall buildings, both residential and commercial, 

and the modern trend is towards taller and more slender 

structures. Thus the effects of lateral loads like wind loads, 

earthquake forces and blast forces etc, are assigning 

importance and almost every designer is faced with the 

problem of providing adequate strength and stability against 

lateral loads. This is a new development, as the earlier 

building designers usually designed for the vertical loads, 

and as an afterthought, checked the final design for lateral 

loads as well. Generally those buildings had sufficient 

strength against lateral loads due to numerous partitions and 

short span beams and cross beams and no modification in the 

design was needed. Now, the situation is quite different and 

a clear understanding of the effects of lateral loads on a 

building and the behaviour of various components under 

these loads, is essential. Shear walls are specially designed 

structural walls incorporated in the plane of the wall due to 

wind, earthquake and other forces. The term ‘shear wall’ is 

rather misleading as such walls behave more like flexural 

members. They are usually provided in tall buildings and 

have been found immense use to avoid total collapse of 

buildings under seismic forces. It is always advisable to 

incorporate them in buildings built in regions likely to 

experience earthquake of large intensity or high winds. Shear 

walls for wind are designed as simple concrete walls. The 

design of these walls for seismic forces requires special 

considerations as they should be safe under repeated loads. 

Shear walls are generally made of concrete or masonry.  

They are usually provided between columns, in 

stairwells, lift wells, toilets, utility shafts, etc. tall buildings 

with flat slabs should invariably have shear walls. Such 

systems are compared to slabs with beams have very little 

resistance even to moderate lateral loads. Initially shear 

walls were used in reinforced concrete buildings to resist 

wind forces. These came into general practice only as late as 

1940. With the introduction of shear walls, concrete 

construction can be used for tall buildings also. However, the 

most important property of shear walls for seismic design, as 

different from design for wind, is that it should have good 

ductility under reversible and repeated overloads. In 

planning shear walls, we should try to reduce the bending 

tensile stresses due to lateral loads as much as possible by 

loading them with as much gravity forces as it can safely 

take. They should be also laid symmetrically to avoid 

tensional stresses. 

IV. TYPES OF LOADS 

     The buildings are subjected to both vertical and 

horizontal loads. At the preliminary design stage all the 

components of buildings are designed for vertical loads only. 

Ideally an efficient system should not require an increase in 

the sizes of members when the effect of lateral load is also 

incorporated. Such designers are known as ‘premium free’ 

designers and may be different to achieve. Horizontal loads 

can be divided into the following three categories: 

 Wind loads 

 Earthquake loads 

A. Wind Loads 

     A mass of air moving at a certain velocity has a kinetic 

energy to 1/2MV*V, where M and V are the mass and 

velocity of air in motion. When an obstacle like a building is 

met in its path, a part of the kinetic energy of air in motion 

gets converted to potential energy of pressure. The actual 

intensity of wind pressure depends on a number of factors 

like angle of incidence of the wind, roughness of the 

surrounding area, effects of architecture features, i.e., shape 

of the structure etc. and lateral resistance of the structure. 

Apart from these, the maximum design wind pressure 

depends on the duration of the gusts and the probability of 

occurrence of an exceptional wind pressure. However, for 

most of the buildings, the wind pressure, specified in the 

code (Indian Standards, I.S 875-1964) are usually sufficient. 

In every tall and slender building (not common in India) 

aerodynamic instability may develop. This is because of the 

fact that during a wind storm the building is constantly 

buffeted by gusts and starts vibrating in its fundamental 

mode. If the energy absorbed by the building is more than 

the energy it can dissipate by structural damping, the 

amplitude of the vibration goes on increasing till failure 

occurs. A detailed study supported by wind tunnel 

experiments is often necessary in these cases. Some useful 

details about dynamic wind loads on structure have been by 

Davenport. 

B. Earthquake Loads 

       An earthquake (also known as a quake, tremor or 

temblor) is the result of a sudden release of energy in the 

Earth'scrust that creates seismic waves. The seismicity, 

seismic or seismic activity of an area refers to the frequency, 

type and size of earthquakes experienced over a period of 

time. Earthquakes are measured using observations from 

seismometers. The moment magnitude is the most common 

scale on which earthquakes larger than approximately 5 are 

reported for the entire globe. The more numerous 

earthquakes smaller than magnitude 5 reported by national 

seismological observatories are measured mostly on the local 

magnitude scale, also referred to as the Richter scale. These 

two scales are numerically similar over their range of 

validity. Magnitude 3 or lower earthquakes are mostly 

almost imperceptible or weak and magnitudes 7 and over 

http://en.wikipedia.org/wiki/Earth
http://en.wikipedia.org/wiki/Earth
http://en.wikipedia.org/wiki/Seismic_wave
http://en.wikipedia.org/wiki/Seismometer
http://en.wikipedia.org/wiki/Moment_magnitude_scale
http://en.wikipedia.org/wiki/Richter_magnitude_scale
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potentially cause serious damage over larger areas, 

depending on their depth. The largest earthquakes in historic 

times have been of magnitude slightly over 9, although there 

is no limit to the possible magnitude. The most recent large 

earthquake of magnitude 9.0 or larger was a 9.0 magnitude 

earthquake in Japan in 2011 (as of October 2012), and it was 

the largest Japanese earthquake since records began. 

Intensity of shaking is measured on the modified Mercalli 

scale. The shallower an earthquake, the more damage to 

structures it causes, all else being equal. 

V. LATERAL LOAD RESISTING UNITS 
  In general a shear wall buildings, and for that matter any 

other structure, is designed to satisfy in basic structural and 

functioning requirements. The structural requirements are: 

 Strength 

 Stiffness 

 Stability 

 The designed structure should be strong enough to 

withstand the entire lateral loads withoutexcess deformations 

or deflections and should be under the largest stipulated 

loads. The lateral deflection of the building under maximum 

load is to be controlled to a safe line. Committee 435 

recommends a deflection limit of 1/500 of the height for tall 

buildings. Experience that buildings designed to satisfy this 

criterion ensure the comfort of the occupation and the 

stability of the structure as a whole. Three types of units are 

commonly used for resisting the lateral loads. These are: 

 Frames 

 Shear walls 

 Tubes 

   Rigid frames have been used in the past for tall buildings 

and are still used up to certain heights. However, they are not 

so efficient for lateral loads and are being replaced by shear 

walls and tubes for taller buildings. 

VI. ETABS 

    In the last 30 years TABS and ETABS have set the 

international standards in structural analysis and 

design. They first took into consideration the characteristic 

properties of a building’s mathematical model, thereby 

allowing the graphical creation of a building’s model in the 

same sequence that will actually be constructed (slab by 

slab, floor by floor). Worldwide, ETABS is considered the 

most popular analysis and design software. The “Top 

Seismic Product of the 20th Century” (2006) and “Honour 

Award in Engineering Software” (2002) awards, establish it 

as the innovator in structural analysis and design and the 

reference point for the entire market.The latest version of 

ETABS continues in that tradition, incorporating structural 

element terminology that is used on a daily basis (Columns, 

Beams, Bracings, Shear Walls etc.), contrary to the common 

civil engineering programs that use terms such as nodes, 

members etc. Additionally, it offers many automatic 

functions for the formation, analysis and design of the 

structural system in an efficient, fast and easy way. The user 

can easily create a model, apply any kind of load to it and 

then take advantage of the superior capabilities of ETABS to 

perform a start or art analysis and design. ETABS is the 

solution, whether you are designing a simple 2D frame or 

performing a dynamic analysis of a complex high-rise that 

utilizes non-linear dampers for inter-story drift control. 

VII. MODELING OF THE STRUCTURE 

A. General 

      R.C moment resisting frame structure having G+5 storey 

is analysed for garvity and latral load (earth quake and wind 

loads). The effect of axial force, out of plane moments, 

lateral loads, shear force, storey drift, storey shear and 

tensile force are observed for different stories. The analysis 

is carried out using ETABS and data base is prepared for 

different storey levels as follows. 

B. Modelling Of R.C Moment Resisting Frame Structure 

    In this present study G+5 Bank building is considered. 

The constriction Technology is R.C.C frame structure and 

slabs. The modelling is done in ETABS as follows.  

 The structure is divided into beam and column 

elements.  

 The nodes are created as plan architect plan and node 

are connected through beam command, columns also 

connected. Boundary conditions are assigned to the 

nodes wherever it is required. Boundary conditions are 

assigned at the bottom of the structure i.e., at ground 

level where restraints should be against all movements 

to imitate the behavior of structure. 

 The material properties are defined such as mass, 

weight, modulus of elasticity, Poisson’s ratio, strength 

characteristics etc. The material properties used in the 

models. 

 The geometric properties of the elements are 

dimensions for the section. 

 Elements are assigned to structure. 

 Loads are assigned to the joints as they will be applied 

in the real structure. 

  The model should be ready to be analysed forces, 

stresses and displacements. 

 
Fig.1. 

http://en.wikipedia.org/wiki/2011_T%C5%8Dhoku_earthquake_and_tsunami
http://en.wikipedia.org/wiki/2011_T%C5%8Dhoku_earthquake_and_tsunami
http://en.wikipedia.org/wiki/Mercalli_intensity_scale
http://en.wikipedia.org/wiki/Mercalli_intensity_scale
http://www.csi-eng.eu/index.asp?mod=articles&id=98#topseismic
http://www.csi-eng.eu/index.asp?mod=articles&id=98#topseismic
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Fig.2. 3D view of the structure. 

 
Fig.3. Elevation of the structure.  

VIII. ANALYSIS AND RESULT 

A. General 

      Structure having G+5 storey is analysed for garvity and 

latral loads  (sesimic and wind load). The effect of axial 

force, out of plane moments, lateral loads, shear force, storey 

drift, storey shear and tensile force are observed for different 

stories. The analysis is carried out using ETABS and data 

base is prepared for different storey levels as follows. 

B. Load Cases And Load Combinations 

        In this present work consider both gravity and lateral 

load case (SESIMIC AND WIND). The load combinations 

as per the Indian standards are considered. The primary load 

cases and the load combinations are shown following tables 

respectively.  

TABLE I: Primary Load Cases 

 

TABLE II: Load Combinations 

 
 

 
Fig.4. Bending moment Diagram. 

 
Fig.5. Shear Force moment Diagram. 



Analysis and Design of Bank Building (G+5) using ETABS  

International Journal of Scientific Engineering and Technology Research 

Volume.07, IssueNo.04, April-2018, Pages: 0676-0681 

 
Fig.6. Axial Force Diagram. 

TABLE III: Centers of Cumulative Mass Centers of 

Rogidity 

 
TABLE IV: Building Output 

 
 

TABLE V: Building Modes And Time Period 

 

TABLE VI: Storey Drift Envelops 

 

IX. CONCLUSION 

A. Design for Flexure 

    Maximum sagging (creating tensile stress at the bottom 

face of the beam) and hogging (creating tensile stress at the 

top face) moments are calculated for all active load cases at 

each of the above mentioned sections. Each of these sections 

are designed to resist both of these critical sagging and 

hogging moments. Where ever the rectangular section is 

inadequate as singly reinforced section, doubly reinforced 

section is tried. 

B. Design for Shear 

       Shear reinforcement is calculated to resist both shear 

forces and torsional moments. Shear capacity calculation at 

different sections without the shear reinforcement is based 

on the actual tensile reinforcement provided by ETAB 

program. Two-legged stirrups are provided to take care of 

the balance shear forces acting on these sections. 

C. Beam Design Output 

      The default design output of the beam contains flexural 

and shear reinforcement provided along the length of the 

beam. 

D. Column Design 

        Columns are designed for axial forces and biaxial 

moments at the ends. All active load cases are tested to 

calculate reinforcement. The loading which yield maximum 

reinforcement is called the critical load. Column design is 

done for square section. Square columns are designed with 

reinforcement distributed on each side equally for the 

sections under biaxial moments and with reinforcement 

distributed equally in two faces for sections under uni-axial 

moment. All major criteria for selecting longitudinal and 

transverse reinforcement as stipulated by IS: 456 have been 

taken care of in the column design of ETABS. 
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