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ABSTRACT 

The commercial sector demands, building that are rapid to construct, of high quality, flexibility and adaptable 

in application and energy efficient in use. In this work the design of high rise steel structure is carried out and 

the different structural system of high rise building is studied. There is different type of structural system 

depends on the high of building and other parameters it is used. For the optimum design changing the section of 

the building and design is carried out by using ETABS software and design results are compared to each other. 

Different parameters of earthquake force and wind force is checked after design. 

Keywords: High rise building, ETABS software, Structural system. 

I.INTRODUCTION 

Steel is a material having high strength per unit mass. Hence it is used in the construction of column-free space 

structures. Steel structures are built in a very short time as time is an important consideration, which are widely 

used in the construction of industrial buildings. An industrial building is usually a single storey steel structure 

with or without mezzanine floors. Brick masonry, concrete walls or GI sheet coverings may be the enclosures of 

these structures. Generally the walls are non-bearing but sufficiently strong enough to withstand the lateral 

forces caused by wind or earthquake. These buildings can be categorized as Pre-Engineered Buildings (PEB) 

and Conventional Steel Buildings (CSB) according to the design N concepts. PEB’s are nothing but steel 

buildings in which excess steel is avoided by tapering the N sections as per the bending moment’s requirement. 

If we go for regular steel structures, time required and cost will be more which together makes it uneconomical. 

Thus these buildings are fabricated fully in the factory after designing and then brought to the site. All the 

components are erected at the site with nut and bolts system which in total reduces the time needed for the 

completion of the structure. 

 

II.MODELLING 

The steel building used in this study is twenty four (G+23) storey building having same floor plan as shown in 

figure 1. The storey height is 3.1m for all floors and 3.575m for basement. The basement is considered as concrete 

structure. The live load is taken 5KN/m
2 
for all floors. Thickness of slab is taken as 0.120 m. The thickness of brick 
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wall over all floor beams is taken as 0.23 m. The unit weight of reinforced concrete is 25 KN/m
3
 and masonry is 

taken as 20 KN/m
3
. The compressive strength of concrete is 35N/mm

2
 and yield strength of steel is 500 N/mm

2
. 

The modulus of elasticity of concrete and steel are 25000 N/mm
2
 and 2 X 10

5
 N/mm

2 
respectively. The steel grade 

is taken as fe 375. All the above mentioned building frames are analyses as per requirement of IS 800 and IS 1893. 

The structure has been considered to be located in seismic region III with an importance factor 1.5 and sub soil 

type 2 (medium). Analysis is carried out on building models using the software ETABS. The load cases considered 

in the analysis as per IS 1893-2002. 

 The structural systems in the building are the core of the robustness of the building above the ground. This 

structural system serves to hold and channel the horizontal and vertical force load evenly on the core structural 

systems and supporting structures, so that the building can bear the horizontal and vertical load as well as lateral 

force. 

 

Following two models by changing section are considered for the analysis and design as per limit state design. 

 

1. Using I- section 

2. Using box section 

 

III.LOAD COMBINATIONS 

 Load and load combination as given as per Indian standards. (IS 875-1984, IS1893-2002 and IS 800-

2007) 

I. Gravity loading  

Floor load and member weight are calculated as per general considerations as per IS 875 part 1. Live load 

is taken for public building as 5 KN/m
2
 as per IS 875 part 2. 

II. Seismic loading  

Seismic load is given as per IS 1893-2002. Following assumptions used for the calculation 

Zone factor -0.16 

Soil type -2 (medium soil) 

Importance factor -1.5 

Response reduction factor -5 

III. Wind loading  

Static wind load is given as per IS 875 

Wind speed -39m/s 

Terrain category -3 

Class –C 

IV. Wall loading  

Density of brick loading is taken as 20 KN/mm
3
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Wall thickness -0.23m 

 

Height of wall -3.1m 

Total wall load -18.64 KN/m
2 

 

 
 

 

 

 

 

IV.RESULT AND CONCLUSION 

All loads and load combinations are considered for the comparison but result are presented for maximum load case. 

Fig. 1 Plan of Building 

Fig.2 3D view of Building 
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 I section  Box section 

Lateral displacement  15.232 mm 20.827mm 

Storey shear  1022 KN 994.43 KN 

Storey drift  0.0008 0.00099 

 

From the results it is clear that lateral displacements in the I- section is less than box section. Storey shear is 

greater in I section than box section and storey drift is less as compare to box section. I -section gives better 

result than box section. 

V.ACKNOWLEDGEMENT 

This space is dedicated to all acknowledgement all those who have helped in bringing this project to fruition. 

I’m greatly indebted to my guide Prof. D. B. Kulkarni and Head of Program Dr. P. S. Patil sir for  this unstinted 

support and valuable suggestions. I am grateful to them not for the guidance, but also for their unending 

patience and keeping my spirit high throughout. I express my sincere thanks to our Head of Department, Prof P. 

D. Kumbhar for being source of inspiration and providing the opportunity to work this project. I extend heartfelt 

thanks to all the Teaching and None teaching Staff of the department for their assistance and co-operation. 

Finally, I would like to thank my parents and friends for their moral support and encouragement throughout my 

academics. 

REFERENCES  

[1]  E. Brunesi, R. Nascimbene, I. Casagrande, (2016) “Seismic Analysis of High Rise Mega Braced Frame-core 

Buildings,” Journal of Engineering Structures Science Direct, vol. 115,  pg. 1-17. 

[2]   Hossein Parvini Sani, Majid Gholhaki, and Mehdi Banazadeh, (2017) “Seismic Performance Assessment of 

Isolated Low-Rise Steel Structures Based on Loss Estimation.”Journal of Performance of Constructed 

Facilities ASCE, vol. 31, pg 1-9. 

[3]   Jianguo Nie, Jiansheng Fan, Xiaogang Liu, and Yuan Huang, (2013) “Comparative Study on Steel Plate Shear 

Walls Used in a High-Rise Building.” Journal of Structural Engineering ASCE, vol. 139, pg 85-97. 

[4]   Jinsha M. S. and Linda Ann Mathew, (2016) “Analysis of Pre Engineering Building.” International Journal of 

Science & Research, vol. 5, pg. 1049-1051. 

[5] Kamal C. Sarma & Hojjat Adeli, (2005) “Comparative Study of Optimum Designs of Steel High Rise Building 

Structures Using Allowable Stress Design and Load and Resistance Factor Design Codes.” Journal of 

Practice Periodical on Structural Design and Construction ASCE, vol. 10, pg.12-17.  

Table 1 Results 



 

1160 | P a g e  

 

[6]  Kavya.Rao.M.N, K.N.Vishwanath, (2014) “Design Optimization of an Industrial Structure from Steel Frame 

to Pre-Engineered Building.” International Journal of Research in Advent Technology, vol.2. pg. 6-10. 

[7]  Khushbu Janil, Paresh V. Patel, (2013) “Analysis and Design of Diagrid Structural System for High Rise Steel 

Building,” Journal of Procedia Engineering Science Direct, vol. 51, pg 92-100. 

[8]   O. Hasancebi, T. Bahcecioglu, M. P. Saka, (2013) “Optimum Design of High Rise Steel Building Using An 

Evolution Strategy Integrated Parallel Algorithm.” Journal of Computers and Structures Science Direct, vol. 

89, pg 2037-2051 


