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      Abstract 

 
For construction of lightweight structures, designer always chooses steel over Concrete. Over the 

many years, different improvements and developments have been made in steel construction. Due to 

this, it has been used in almost all types of structures such as industrial building, bridges, transmission 

towers, high rise towers, airport terminals, multi-storage space buildings etc. Different methods are 

being adopted for designing steel structure. There are different shapes of steel available in market 

(Channels, I-Beams, Angles (L-shaped), hollow sections etc) and its strength and composition are 

regulated by Indian standards and can be used according to the practical situation. Various researchers 

conducted different studies in order to understand the field of steel structures and its concept. This 

paper presents the review on analysis of steel structure in designing software.  

 

 

INTRODUCTION 
In construction, many different methods and materials are being developed by researchers over these 

years. Being the civil engineer, safety and economy is the main concern while designing and 

construction. Over safe structure will lead to more costing which will affect the economy of structure 

whereas, over economical structure will compromise the safety. Therefore, economy and safety 

should be considered simultaneously. With the increase of land cost and limited area, there is a 

demand for high-rise building in urban area. In order to achieve this concept, various developments 

have been already made. 

Floor load is transfer from beams and columns to foundation and then ultimately to the soil. For this, 

all the structural members should posses enough strength and durability. In doing so, forces and 

stresses are developed in the member internally. Therefore, structural analysis is an analysis which 

asses these internal forces and stresses in different members of structure. There are 4 different types of 

structure which are being analysed and designed in different software as follows: 

 Masonry Structure 

 RCC Structure 

 Steel Structure 

 Composite Structure. 

 

  

Masonry Structure     RCC Structure 
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Steel Structure      Composite Structure 

 

In steel structure, various different structural components have its unique function as some will help 

in resisting vertical forces (dead and live loads) and some will help in resisting horizontal forces 

(earthquake and wind forces).  

Many improvements were seen in conventional analysis till now, but with the introduction of 

computers numerical methods, a new and easy way of analysis and designing has evolved in this new 

era and it is becoming popular day by day. Conventional analysis and design methods were 

cumbersome and it took more time, but with the computer aided software, it has become easy and 

takes less time. Civil designers have not only to design a safe structure but he has to consider the 

economy of the structure as well. For this to achieve, different steel sections have to consider for hit 

and trail method in order to achieve final economical sections. While considering the design of steel 

structures, two of the horizontal forces are to be considered while designing i.e. earthquake forces and 

wind forces. Both the forces shall not be applied at the same time as the chances of these two forces 

coming together are one in millions. Recent large scaled earthquakes have brought importance of 

analysis of the structures for earthquake resisting designs. Designing earthquake resistant structures is 

a complex process as it involves lot of researches. The same goes for wind forces too. All these 

aspects fall under structural engineering field. 

A structural steel shape is a profile, formed with a specific cross section and following certain 

standards for chemical composition and mechanical properties. Different methods are being adopted 

for designing steel structure. There are different shapes of steel available in market (Channels, I-

Beams, Angles (L-shaped), hollow sections etc) and its strength and composition are regulated by 

Indian standards and can be used according to the practical situation. These shapes and fixed 

standards are different from country to country as they are based on the location, terrain, type of soil 

etc. Structural steel members, such as I-beams, have high second moments of area, which allow them 

to be very stiff in respect to their cross-sectional area.  

 

There are many steel arrangement systems that are available for to use in multi-story residential 

building. Most common examples include conventional beams and girders arrangement, Girder-Slab, 

staggered truss, and bracing system. Only beams and girders sometimes are not enough to provide the 

adequate strength to the structure, therefore, additional strengthening members (such as struts etc) are 

designed in order to fill the strength gap. The Girder-Slab arrangement is a patented framing and 

flooring system which was developed in the 1990’s in order to compete with the concrete structures. 

The staggered truss arrangement is a non-patented efficient framing system which was developed in 

the 1960’s, but was not adopted at large scale. However, this system of staggered truss has been 

gaining the attention worldwide recently and it has been used to built a various low-rise and mid-rise 

structures (Brazil, 2000; Faraone, 2003; Faraone and Marstellar, 2002; Levy, 2000; Pollak, 2003). 

AISC published a Design Guide Series on the staggered truss in 2002. The stub girder system had 
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developed in the early 1970’s which was only used for office construction, but it is not economical as 

it involves high labour costs and cannot be used for residential purposes as the floor depths are large.  

In Civil engineering, a truss is a structure that "consists of two-force members only, where the 

members are organized so that the assemblage as a whole behaves as a single object". 

Each steel structural system may be composed of one or more of the four basic types of arrangements. 

The four most common types of steel structures are:-  

 Trusses(for storage and industrial purpose) 

 Cables and Arches (for bridges etc) 

 Frames (for residential and commercial buildings) 

 Surface structures 

 

II. LITERATURE REVIEW 

Following research work has been carried out previously related to the analysis, design and 

optimisation of steel structure: 

1Krishnan et. al. (2006) studied the responses of high rise steel movement frame structures in 

scenario magnitude 7.9 earthquakes on the southern San Andreas Fault. The authors used three-

dimensional, nonlinear finite elements models of pre-constructed18
th
story moments frame building 

and re-designed the same to satisfy the 1997 uniform building code. The authors found that the 

simulated responses of the pre constructed buildings indicate the potential for significant destruction 

along the San Fernando and Los Angeles basins. The modified building does better, but still showed 

signs of deflection and damages in some portions. The ruptures that propagated north-to south 

induced much larger building responses than the rupture that propagated south-to-north on the 

southern San Andreas. 

2Thomas Heaton, et al. (2007) simulates the response of six storey and twenty storey steel 

movement- resisting frame buildings (US 1994 UBC) for ground motions (recorded in the 2003 

Tokachi-oki earthquake). The author considered the building with perfect welds and also with brittle 

welds which was observed in 1994 Northridge earthquake. The simulations show that the ground 

motions, with long period, which was recorded in the near-source area of the 2003 Tokachi-oki 

earthquake would have caused large drifts between the storey in flexible moment – resisting steel 

frame structures designed according to the US 1994, UBC.  

3A joghataie and M. Takalloozadeh (2009), in their paper proposed a new penalty function which 

has superior convergence properties as common exterior and interior penalty function does not show 

such superior properties. They used the new and old interior and exterior penalty function in 

conjunction with the steepest descent method to three-bar truss and ten-bar truss and then they 

compared the results. It was concluded that the convergence speed and accuracy of the result were 

improved.  

 

4 M.G.Kalyanshetti et. al., (2012) this research involves the safety and economical consideration, 

load carrying capacity of all the different structural members. The main objective of the study was to 

achieve economy which entails the comparison of conventional steel sections with modern tubular 

sections. To achieve this purpose, industrial building’s super-structure was considered and then the 

comparison was made. Research presents the results which show that up to 40 to 50% cost can be 

saved by using square and rectangular tubular sections. 

5 A. Jesumi et. al.,(2013) has focused on recognize the economical bracing system for a different 

range of steel tower heights. 40 m and 50 m tower height was taken and has been analyzed with 
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various types of bracing systems when the tower is subjected to wind loads. The wind forces in 

diagonal direction have been found to be the maximum for towers. Therefore in this study the optimal 

bracing system was identified. 

 

6 S.M. Dhawade et. al. (2014) studied the design of column in steel structure using various types of 

Indian steel section i.e. I-section, double I-section, face to face channels section under the provisions 

of Code IS 800:1984. Using pre-mentioned sections, (G+1), (G+3), & (G+6) steel frame analysis was 

done by STAAD-Pro under seismic design. All the important design parameters in STAAD-Pro were 

considered for designing the structures. The results show that double I-section, with optimum weight 

per meter, is the most economical section as compared to single section which has maximum weight 

per meter. For comparison purpose, RCC frame (G+1) was also analyzed and designed in STAAD-

Pro and the results of the same was compared with Steel frame which has face to face channel section 

for columns. 

 

7 Prof. Prashant Topalakatti et. al., (2014) describes the analysis of high-rise steel framed structure 

with and without Steel plate shear walls (SPSWs) by using the software STAAD PRO. The various 

thicknesses (6 mm to 18 mm) of steel plate shear walls were the primary objective of the study. The 

parameters which were considered for the results were deflection, shear force, bending moment, axial 

force. The equivalent static seismic analysis was done as per IS 1893:2002. 

 
8 Abhyuday Titiksh et. al., (2015) investigated the earthquake behavior of the various structure 

having different structural configurations like OMRCF (Ordinary Moment Resisting Concrete 

Frames), SMRCF (Special Moment Resisting Frames) and BSF (Braced Steel Frames). The best 

suited frame sturcture will be concluded with this comparison study in order to design the earthquake 

resistant structure. For this study, 5 storey building was analyzed and designed for OMRCF, SMRCF 

and BSF framing configurations in Seismic Zone V as per IS :1893 (earthquake code). The evaluation 

of all the structures was carried out in terms of storey drifts, Base shear, amount of reinforcement etc. 

Moment frames have been widely used for earthquake resistant buildings due to their better 

deformation and energy dissipation capacities as they consists rigidly connected beams and columns. 

Its component should resist both vertical and horizontal loads. Lateral forces are distributed according 

to the flexural rigidity of each component. 

 

9 Mohammed Abdul Rizwan et. al.,(2015) described the analysis and design of steel 

framedstructure with Steel plate shear wall (SPSW). For this study, equivalent static seismic analysis 

and dynamic seismic (response spectrum) analysis is carried out for steel moment resisting building 

frame (G+6) located in seismic zone III. Mesh and strip method of modelling was used. The analysis 

was done in software staad.pro as per 1893:2002 and IS 800-2007. The different parameters 

considered for this study to compare the seismic performance of structure were displacement, axial 

force bending moment and maximum stresses.  

 

10 Sh Hosseinzadehet. al., (2016) focused on evaluation of all steel buckling restrained braces using 

finite element method: this illustrates the study on finite element analysis of ten BRB specimen with 

varying gap size between the steel core and restrainers under seismic forces. 10mm air gap found to 

be very effective in dissipating energy. Finite element of Bi linear derived back bone curve of the 

effective BRB were used to retrofit three frames i.e. 4 storey, 8 storey and 12 storey. Static pushover 

curves of the steel structures show that all BRB is more ductile than compared to the old x bracing. 

Response modification factor for BRB was moreas compared to x bracing because of the ductility 

factor. 

 

11 Salem R.S Ghdoura, (2016) In this research a steel frame building was taken and was analyzed 

for various loading and support condition in software STAAD Pro and Robot Software. The patterns 

of deflection at the centre of the members were scrutinized for various loading condition. The main 

aim of this project was to analyze and design a steel framed structure in various designing software. 

The design entails the load calculations and analysis the various structures in STAAD.Pro and Robot 

Software. 
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12 Vellingiri Anusuya, (2016) analyzed the steel towers with various heights and with various 

bracing systems to represent the optimum configuration. Hence, the author’s main aim was to suggest 

the effective bracing configuration for horizontal loads on steel towers by using the software 

STAAD.Pro for analysis. The limitation of this study was that this research work was carried out only 

for steel towers. From the literature review, it was found that previous analysis has been carried out 

with static and dynamic seismic forces and related to strengthening and upgrading of pre-constructed 

towers and optimization of the same. But according to author, there was no study conducted in which 

the optimum bracing system is suggested for particular type of steel tower. 

 

13 Akshay Kunal et. al., (2017) analyzed that structures made from steel sections have always been 

the primary choice of civil engineers for construction over the other types of structures. Number of 

developments and achievements has been taken place till date related to steel structures. The 

development in the process of designing compression members can be utilised in an effective manner 

while designing different structural members such as column, struts, truss and frames. 

 

14 Kurapati Nikhila et. al., (2017) described a simplified analysis method for the progressive 

collapse analysis of structures made from steel sections which is presented using the load 

displacement and capacity curve for braced steel space framed structure in software STAAD Pro. The 

results of the study concluded that the various progressive collapse load cases, the percentage change 

in reduction of base shear is minimum and same is with the case of displacements. 

 

15 Shrikant Harle, (2017) scrutinized the analysis and design of multi storey structure which was 

carried out in analysis software. The various analysis softwares such as STAAD-PRO, Etabs etc were 

generally for various studies. The programming languages like C+, JAVA etc were also taken for the 

design of many structural members. Moreover, the software MATLAB was also used for highly 

complicated problems. In this study, the author used software Staad.pro for the purpose of structural 

analysis and design. Seismic forces were considered for this analysis in order to understand its 

behaviour. Different parameters like shear force, bending moment and deflections were recorded from 

the post-process software and the detailing of reinforcement was also recorded. This paper also entails 

the final STAAD editor file. But for the design of slab, beam, column and footing the programming of 

MATLAB was used. The main aim of the present study was only to check the design of programming 

language for different structural members. 

 

III. CONCLUSION 

 
With the help of this paper, various literatures were discussed briefly on the topic of analysis of steel 

structures. After reviewing this previous published work, it can be concluded that the structure made 

with different steel sections are more stable. These steel structures can be used effectively for rapid 

urbanised and modernised construction work. Various modern steel sections were proved to be the 

most economical and safe as compared to conventional sections. 
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