
 

 

 

 

 

 

 

 

 

 

Abstract: The present work seeks to research in the 

unstable behavior of the typical standard moment 

resisting framed structure with composite columns 

and standard steel column and examine key style 

problems involved. The present study deals with the 

unstable behavior of a typical G+12 stored framed 

structure assessed through equivalent static 

technique of the study as per code IS 1893:2002 for 

moderate and unstable zone 3 exploitation in 

ETABS commercial software package . the analysis 

square measured performed on a collection two 

form of a standard moment resisting framed 3D 

area models with totally different column varieties – 

normal concrete column , steel column  and 

composite column. The analysis dispensed and 

therefore the results square measured compared in 

terms of important earthquake response parameters 

like storey Drifts, , bending moments , and storey 

overturning moments.        

Key Words: unstable behavior ,Composite columns, 

steel columns, multistory structure ,   Seismic 

behavior, ETABS Software, Storey drift, 

overturning moment etc. 
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                    I.INTRODUCTION 

Structural engineers do not traditionally consider fire 

as a load on the structural frame. This is in contrast to 

other loads they must consider. Seismic design relies 

on modeling, risk analysis and changes to the 

structural stiffness. Wind design relies on additional 

structural members and wind tunnel tests. Fire design 

relies on very simple, single element tests and adding 

insulating material to the frame. Thermal induced 

forces are generally not calculated or designed. 

Natural disasters are inevitable and it is not possible 

to get full control over them. The history of human 

civilization reveals that man has been combating with 

natural disasters from its origin but natural disasters 

like floods, cyclones, earthquakes, volcanic eruptions 

have various times not only disturbed the normal life 

pattern but also caused huge losses to life and 

property and interrupted the process of development. 

Building construction is that the engineering offers 

with the development of constructing akin to 

residential buildings in a really effortless constructing 

will probably be outline as an enclose area via 

partitions with roof, food, fabric and accordingly the 

basic desires of contributors. Inside the early earlier 

interval people lived in caves, over bushes or beneath 

bushes, to safeguard themselves from wild animals, 

rain, sun, etc. Because the occasions handed as 

people being started dwelling in huts created from 

 

COMPARASION OF MULTI STORED STRUCTURE WITH 

COMPOSITE COLUMN AND STEEL COLUMN BY USING ETABS  

Mohammed Sameem Afzal1, Mohd Firasath Ali2, Syed Farrukh Anwar3 
 

1 Pg Student, M.Tech in Structural engineering, Department of Civil Engineering, Nawab Shah Alam Khan 

College of Engineering and Technology, 6-4-1, New Malakpet, Near Railway Station, Hyderabad, 

Telangana 500024 
2 Assistant Professor, M.Tech in Structural engineering, Department of Civil Engineering, Nawab Shah 

Alam Khan College of Engineering and Technology, 6-4-1, New Malakpet, Near Railway Station, 

Hyderabad, Telangana 500024 
3Head of the Department (PHD) , Vice Principal ,M.Tech in Structural engineering, Department of Civil 

Engineering, Nawab Shah Alam Khan College of Engineering and Technology, 6-4-1, New Malakpet, Near 

Railway Station, Hyderabad, Telangana 500024 

 

International Journal of Management, Technology And Engineering

Volume 8, Issue XII, DECEMBER/2018

ISSN NO : 2249-7455

Page No:5529



trees branches. The shelters of these previous are 

developed at the moment into wonderful residences. 

Rich individuals reside in sophisticated 

houses.Structures are the primary indicator of social 

growth of the county. Every human has wished to 

possess cozy houses on an average most commonly 

one spends his two-third life occasions within the 

houses. . A constructing body consists of variety of 

bays and STOREY. A multi-storey, multi-paneled 

body would be a tricky statically intermediate 

structure. A design of R.C building of G+20 flooring 

body work is preoccupied. The constructing in 

arrange (40×28) consists of columns designed 

monolithically forming a community. The scale of 

constructing is 40x28m. The amounts of columns are 

eighty five. It is residential advanced.The design is 

created by using ETABS software. The constructing 

subjected to every the vertical hundreds additionally 

as horizontal masses. The vertical load consists of 

lifeless load of structural elements equivalent to 

beams, columns, slabs etc and are living loads. The 

horizontal load includes the wind forces so building 

is intended for lifeless load, reside load and wind 

load as per IS 875. The constructing is meant as two 

dimensional vertical body and analyzed as per IS 

456-2000. Composite columns are often used in 

structures due to the ease and speed of erection, and 

high performance in fire situation. Concrete filled 

tubes are steel tubes that are in site filled with 

reinforced concrete. In normal situation column 

works as composite while in fire situation majority of 

the load is carried by the reinforced concrete core. 

There are numerous publications about this type of 

columns but all of them use very simplified methods. 

Especially regarding the calculation of the neutral 

axis of circular columns. Also the shear resistance of 

the column is often omitted. 

COMPOSITE COLUMNS 

Composite columns are constructed using various 

combinations of structural steel and concrete in an 

attempt to utilize the beneficial properties of each 

material. The interactive and integral behavior of 

concrete and the structural steel elements makes the 

composite column a very stiff, more ductile, cost 

effective and consequently a structurally efficient 

member in building and bridge constructions. 

In early 1900's, concrete was used to encase steel 

columns and beams, and as a filler material for floor 

systems. In 1907, the first experimental test was 

carried out by Emperger on built up composite 

columns under concentric load. Experimental 

investigations on concrete encased steel composite 

columns have been conducted by different 

researchers since long before. Analytical method was 

developed in early 1900 to investigate the behavior of 

FEC columns.  

STEEL BUILDINGS 

A steel building is a metal structure fabricated 

with steel for the internal support and for exterior 

cladding, as opposed to steel framed buildings which 

generally use other materials for floors, walls, and 

external envelope. Steel buildings are used for a 

variety of purposes including storage, work spaces 

and living accommodation. They are classified into 

specific types depending on how they are used. 

TYPES OF STEEL BUILDINGS 

Some common types of steel buildings are 

"straight-walled" and "arch," 

or Nissen or Quonset hut. Further, the 

structural type may be classed as clear span 

or multiple span. A clear span building does 

not have structural supports (e.g. columns) 

in the interior occupied space. 

Straight-walled and arch type refer to the outside 

shape of the building. More generally, these are both 

structural arch forms if they rely on a rigid frame 

structure. However, curved roof structures are 

typically associated with the arch term.Steel arch 

buildings may be cost efficient for specific 

applications. They are commonly used in the 

agricultural industry. Straight-walled buildings 

provide more usable space when compared to arch 

buildings. They are also easier to blend into existing 

architecture. Straight-walled buildings are commonly 

used for commercial, industrial, and many other 

occupancy types. 

Clear span refers to the internal construction. Clear 

span steel buildings utilize large overhead support 

beams, thus reducing the need for internal supporting 

columns. Clear span steel buildings tend to be less 
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cost efficient than structures with interior columns. 

However, other practical considerations may 

influence the selection of framing style such as an 

occupancy where interior structural obstructions are 

undesirable (e.g. aircraft hangars or sport 

arenas).Long Bay buildings are designed for use in 

bay spans of over 35'. They use prefabricated metal 

frames combined with conventional joists to provide 

larger openings and clearances in buildings. 

OBJECTIVE OF THE PROJECT: 

1. To study irregularities in structures analyze and 
design of G+13 storied structure as per code 
(IS1893:2002) provision by using cross sections of 
the columns  I section  

2. To analyze the buildings in ETABS carry out the 
storey deflection, storey drift, storey shear force and 
base shear of structures using response spectrum 
analysis and compare the results  

3. Ductility-based earthquake-resistant design as per 
IS 13920. 

4. Comparison  of steel building and general building 
, with composite building and results are compared . 

5.to analyze the structure  regarding  to  storey drift , 
storey force, storey moment, and building torsion and 
comparing all the three general, steel and composite 
structure  

6.to find the best structure that using both  residential 

and as well as commercial to minimize the structural 

sizes .i.e columns . beams .   

II.LITERATURE REVIEW 

Dr. K. R. C. Reddy, Sandip A. Tupa et., al. 

(2014)In the present study a multistoried building is 

analyzed for earthquake loads in various zones based 

on IS 1893 and for wind loads IS 875 code is used. 

The wind loads are estimated based on the design 

wind speed of that zone with a variation of 20%. The 

wind loads so obtained on the building have been 

compared with that of earthquake loads. Finally it is 

found the wind loads are more critical than the 

earthquake loads in most of the cases.The wind loads 

and earthquake loads are estimated for a twelve 

storied RC framed structure. Based on the results 

obtained the following conclusions are made. The 

wind and earthquake loads increases with height of 

structure. Wind loads are more critical for tall 

structures than the earthquake loads. Structures 

should be designed for loads obtained in both 

directions independently for critical forces of wind or 

earthquake. 

Baldev D. Prajapati, D. R. Panchal et., al. 

(2013)This paper discusses the analysis & design 

procedure adopted for the evaluation of symmetric 

high rise multi-storey building (G+30) under effect of 

Wind and EQ. forces. In these building R.C.C., Steel, 

& Composite building with shear wall considered to 

resist lateral forces resisting system. This study 

examines G+30 stories building is analyzed and 

design under effect of wind and earthquake using 

ETABS. Total 21 numbers of various models are 

analyzed & designed & it proves that steel-concrete 

composite building is better option. Analytical results 

are compared to achieve the most suitable resisting 

system & economic structure against the lateral 

forces.Composite steel-concrete is relatively a new 

design concept in the Indian context and no 

appropriate updated codes are available for the design 

of same. The present work not only eliminates the 

costly experimentation required but also facilitates 

design with multiple options for the steel sections and 

shear connectors with adequacy checks. Keeping 

span and loading unaltered, smaller structural steel 

sections are required in composite construction 

compared to non-composite construction. This 

reduction in overall weight of the composite structure 

compared to other structure results in less cost of 

structure and foundation. 

III.METHODS OF ANALYSIS OF 

STRUCTURES 

The seismic analysis should be carried out for the 

buildings that have lack of resistance to earthquake 

forces. Seismic analysis will consider dynamic 

effects hence the exact analysis sometimes become 

complex This type of analysis will be carried out for 

regular and low rise buildings and this method will 

give good results for this type of buildings. Dynamic 

analysis will be carried out for the building as 

specified by code IS 1893-2002 (part1). Dynamic 

analysis will be carried out either by Response 
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spectrum method or site specific Time hiSTOREY 

method. Following methods are adopted to carry out 

the analysis procedure. 

A.EQUIVALENT STATIC ANALYSIS: 

This approach defines a series of forces acting on 

building to represent the effect of earthquake ground 

motion, typically defined by a seismic design 

response spectrum. It assumes that the building 

responds in its fundamental mode. For this to be true, 

the building must be low-rise and must not twist 

significantly when the ground moves. The response is 

read from a design response spectrum, given the 

natural frequency of the building (either calculated or 

defined by the building code). The applicability of 

this method is extended in many building codes by 

applying factors to account for higher buildings with 

some higher modes, and for low levels of twisting. 

To account for effects due to “yielding” of the 

structure, many codes apply modification factors that 

reduce the design forces (e.g., force reduction 

factors). 

B.LINEAR DYNAMIC ANALYSIS: 

Static procedures are appropriate when higher mode 

effects are not significant. This is generally true for 

short, regular buildings. Therefore, for tall buildings, 

buildings with torsional irregularities, or non-

orthogonal systems, a dynamic procedure is required. 

In the linear dynamic procedure, the building is 

modeled as a multi-degree-of-freedom (MDOF) 

system with a linear elastic stiffness matrix and an 

equivalent viscous damping matrix.In linear dynamic 

analysis, the response of the structure to ground 

motion is calculated in the time domain, and 

all phase information is therefore maintained. Only 

linear properties are assumed. The analytical method 

can use modal decomposition as a means of reducing 

the degrees of freedom in the analysis. 

C. RESPONSE SPECTRUM METHOD: 

The representation of maximum response of idealized 

single degree freedom system having certain period 

and damping, during earthquake ground motions. 

This analysis is carried out according to the code IS 

1893-2002 (part1). Here type of soil, seismic zone 

factor should beentered from IS 1893-2002(part1). 

The standard response spectra for type of soil 

considered is applied to building for the analysis in 

ETABS 2013 software. Following diagram shows the 

standard response spectrum for medium soil type and 

that can be given in the form of timeperiod versus 

spectral acceleration coefficient (Sa/g). 

 

This approach permits the multiple modes of 

response of a building to be taken in to account (in 

the frequency domain). This is required in many 

building codes for all except very simple or very 

complex structures. The response of a structure can 

be defined as a combination of many special shapes 

(modes) that in a vibrating string correspond to the 

“harmonic” computer analysis can be used to 

determine these modes for a structure. For each 

mode, a response is read from the design spectrum, 

based on the modal frequency and the modal mass, 

and they are then combined to provide an estimate of 

the total response of the structure. In this we have to 

calculate the magnitude of forces in all directions i.e. 

X, Y & Z and then see the effects on the building. 

Combination methods include the following:  

 absolute - peak values are added together 

 square root of the sum of the squares (SRSS) 
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 complete quadratic combination (CQC) - a 

method that is an improvement on SRSS for 

closely spaced modes 

The result of a response spectrum analysis using the 

response spectrum from a ground motion is typically 

different from that which would be calculated 

directly from a linear dynamic analysis using that 

ground motion directly, since phase information is 

lost in the process of generating the response 

spectrum. 

NON LINEAR STATIC ANALYSIS: 

 As the performance objective of the structure implies 

greater inelastic demands, the uncertainty with linear 

procedures increases to a point that requires a high 

level of conservatism in demand assumptions and 

acceptability criteria to avoid unintended 

performance. Therefore, procedures incorporating 

inelastic analysis can reduce the uncertainty and 

conservatism. This approach is also known as 

"pushover" analysis. A pattern of forces is applied to 

a structural model that includes non-linear properties 

(such as steel yield), and the total force is plotted 

against a reference displacement to define a capacity 

curve. This can then be combined with a demand 

curve (typically in the form of an acceleration-

displacement response spectrum (ADRS)). This 

essentially reduces the problem to a single degree of 

freedom (SDOF) system. 

Nonlinear static procedures use equivalent SDOF 

structural models and represent seismic ground 

motion with response spectra. STOREY drifts and 

component actions are related subsequently to the 

global demand parameter by the pushover or capacity 

curves that are the basis of the non-linear static 

procedures.  

 

NON LINEAR DYNAMIC ANALYSIS 

In non-linear dynamic analysis, the non-linear 

properties of the structure are considered as part of 

a time domain analysis. This approach is the most 

rigorous, and is required by some building codes for 

buildings of unusual configuration or of special 

importance. However, the calculated response can be 

very sensitive to the characteristics of the individual 

ground motion used as seismic input; therefore, 

several analyses are required using different ground 

motion records to achieve a reliable estimation of 

the probabilistic distribution of structural response. 

Since the properties of the seismic response depend 

on the intensity, or severity, of the seismic shaking, a 

comprehensive assessment calls for numerous 

nonlinear dynamic analyses at various levels of 

intensity to represent different possible earthquake 

scenarios. This has led to the emergence of methods 

like the Incremental Dynamic Analysis. 

PROBLEM STATEMENT 
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Models in ETABS 

General Building 

                

           plan and 3 D view of general building                                   

Elevation of the general building  

 

Steel building 

               

      plan and 3 D view of Steel  building                                                
Elevation of the building 

Composite building 

             

plan and 3 D view of the composite building                   

Elevation of the composite building 
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IV.RESULTS AND ANALYSIS 

STOREY DRIFT 

               

 
SHEAR FORCE IN X DIRECTION 

                

 
SHEAR FORCE IN Y DIRECTION 

        

BENDING MOMENT IN X DIRECTION 
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BENDING MOMENT IN Y DIRECTION 

 
BUILDING TORSION 

 

V.CONCLUSIONS 

 

I. The STOREY Drifts in the composite 

building shows that the less values from top 

STOREY to the sixth STOREY and the 

lateral displacement increases from sixth 

STOREY to first STOREY and the steel 

building having higher displacements 

through the structure. 

II.  The shear force in the X direction as 

compared to the general building, composite 

building and steel building, the composite 

building having higher values from the top 

STOREY to the bottom STOREY. The steel 

building shows less shear forces in X 

direction and general building shows that 

moderate shear force in the X direction. 

III. The shear force in the Y direction as 

compared to the general building, composite 

building and steel building, the composite 

building having higher values from the top 

STOREY to the bottom STOREY. The steel 

building shows less shear forces in Y 

direction and general building shows that 

moderate shear force in the Y direction. 

IV. The Bending moment in the X direction as 

compared to the general building, composite 

building and steel building, the composite 

building having higher values from the top 

STOREY to the bottom STOREY. The steel 

building shows less shear forces in X 

direction and general building shows that 

moderate shear force in the X direction. 

V. The Bending moment in the Y direction as 

compared to the general building, composite 

building and steel building, the composite 

building having higher values from the top 

STOREY to the bottom STOREY. The steel 
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building shows less shear forces in Y 

direction and general building shows that 

moderate shear force in the Y direction. 

VI.  The building torsion also shows that the less 

values in steel building as compared to the 

composite, general buildings. The Building 

torsion shows higher values in the composite 

building then that of steel building. 

VII. By considering all the above conclusions 

that the composite building shows the best 

in the structure as compared to the general 

building  and economical point of view the 

composite building shows that economical 

towards steel building. 
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