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I. INTRODUCTION 
 

Structural analysis means determination of the general 

shape and all the specific dimensions of a particular 

structure so that it will perform the function for which 

it is created and will safely withstand the influences 

which will act on it throughout its useful life. ETABS 

was used to create the mathematical model of the Burj 

Khalifa, designed by Skidmore, Owings and Merrill LLP 

(SOM). ETABS provides both static and dynamic  

analysis for wide range of gravity, thermal and lateral 

loads. For understanding the engineering practice in 

general and sense of frequent and possible problems 

that may arise during construction and also necessary 

solution for these problems can be experienced and 

understood during industrial training. This exposure to 

the practical world is the main objective of industrial 

training. Structural Engineers are facing the challenge  

 

of  Striving for the most efficient and economical 

design with accuracy in solution while ensuring that 

the final design of a building must be serviceable for 

its intended function over its design life - time. Multi 

story building ranges from 23 m to 150 m height (high 

rise buildings) and Building above 150 m height. High-

rise steel structure can be made for any height as per 

project requirement and governing laws. Multi storey 

Steel Framing System offered as a bolted structure 

made off site (from the factory) using beam joist cold 

form deck slab and steel columns or composite 

columns. All steel construction uses pre-fabricated 

components that are rapidly installed on site. Short 

construction periods lead to savings in site 

preliminaries, earlier return on investment and 

reduced interest charges. 

 

 

Abstract- The ETABS stands for Extended Three-dimensional Analysis of Building Systems. ETABS is 

commonly used to analyze: Skyscrapers, parking garages, steel & concrete structures, low- and high-rise 

buildings, and portal frame structures. The case study in this paper mainly emphasizes on structural 

behavior of multi-storey building for different plan configurations like rectangular, C, L and I-shape. 

Modelling of 15- storeys R.C.C. framed building is done on the ETABS software for analysis. Post analysis 

of the structure, maximum shear forces, bending moments, and maximum storey displacement are 

computed and then compared for all the analyzed cases.Multi story building ranges from 23 m to 150 m 

height (high rise buildings) and Building above 150 m height (skyscrapers). High-rise steel structure can 

be made for any height as per project requirement and governing laws. Multi storey Steel Framing 

System offered as a bolted structure made off site (from the factory) using beam joist cold form deck 

slab and steel columns or composite columns. All steel construction uses pre-fabricated components 

that are rapidly installed on site. Short construction periods lead to savings in site preliminaries, earlier 

return on investment and reduced interest charges. 
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Training Information  

The industrial training was done in STRUCTURAL ONE 

consultancy; Latur under the guidance of Mr. FaizSagri. 

An Apartment building is modelled and analysed 

using AUTOCAD and ETABS respectively. Design of 

slab, stair case and an isolated footing are done 

manually, for obtaining precise results. The building is 

a B+G+10 storey structure, the basement floor 

facilitated for car parking. Shear wall is provided 

around the lift pit, staircase is provided.  

 

The objectives of industrial training are:  

 To get exposure to engineering experience and 

knowledge, which are required in the industry and not 

taught in the lecture rooms.  

 To apply the engineering knowledge taught in the 

lecture rooms in real industrial situations.  

 To share the experience gained from the “industrial 

training” in the discussion held in the lecture rooms.  

 To get a feel of the work environment.  

 To gain exposure on engineering procedural work 

flow management and implementation.  

 To get responsibilities and ethics of engineers. 

 

II. LITERATURE REVIEW 

 
an engineering software product that caters to multi-

story building analysis and design. Modeling tools and 

templates, code-based load prescriptions, analysis 

methods and solution techniques, all coordinate with 

the grid-like geometry unique to this class of 

structure. Basic or advanced systems under static or 

dynamic conditions may be evaluated.  

 

For a sophisticated assessment of seismic 

performance, modal and direct-integration time-

history analyses may couple with P-Delta and Large 

Displacement effects. Nonlinear links and 

concentrated PMM or fiber hinges may capture 

material nonlinearity under monotonic or hysteretic 

behavior. Intuitive and integrated features make 

applications of any complexity practical to implement. 

Interoperability with a series of design and 

documentation platforms makes ETABS a coordinated 

and productive tool for designs which range from 

simple frames to elaborate modern high-rises. From 

the start of design conception through the production 

of schematic drawings, integrates every aspect of the 

engineering design process. Creation of models has 

never been easier - intuitive drawing commands allow 

for the rapid generation of floor and elevation 

framing. CAD drawings can be converted directly into 

models or used as templates onto which objects may 

be overlaid. The state-o3f-the-art SAP Fire 64-bit 

solver allows extremely large and complex models to 

be rapidly analyzed, and supports nonlinear modeling 

techniques such as construction sequencing and time 

effects (e.g., creep and shrinkage). 

 

III. METHODOLOGY 
 

An RCC framed structure is basically an assembly of 

slabs, beams, columns and foundation inter-

connected to each other as a unit. The load transfer 

mechanism in these structures is from slabs to beams, 

from beams to columns, and then ultimately from 

columns to the foundation, which in turn passes the 

load to the soil. In this structural analysis study, we 

have adopted four cases by assuming different shapes 

for the same structure, as explained below. 1. 

Rectangular Plan 2. L-shape Plan 3. I-shape Plan 4. C-

shape Plan The building is 32m x 24m in plan with 

columns spaced at 4m from center to center. A floor 

to floor height of 3m is assumed. Plan of the building 

for all the cases is shown in the following figure. 

 

 
Figure 1: Different shape of the Building. 

 

Table 1: Building Description. 
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                  Table 2 Material specifications. 

 

Grade of 

Concrete ,M30 

fck= 

30N/mm2 

Grade of Steel fy= 

415N/mm2 

Density of 

Concrete 

ϒc= 25kN/m3 

Density of Brick 

walls considered 

ϒbrick= 

20kN/m3 

 

Modelling In Etabs 

 
 

Figure 2: 3-D View of the 15-storeys Rectangular-

shape building. 

 

 
Figure 3: 3-D View of the 15-storeys L-shapebuilding. 

 

 
Figure 4: 3-D View of the 15-storeys I-shape building. 

 

 
 

Figure 5: 3-D View of the 15-storeys C-shape building 

IV .RESULTS AND DISCUSSIONS 
 

Table 3 Max B.M. and Shear Force of Beam. 

 

Forces Rectangular L-shape I-shape C-shape 

B.M. My 92.99 97.38 101.54 99.74 

B.M. Mz 0.11 1.56 0.64 1.12 

Shear 

Force Fy 

161.09 159.18 158.18 159.27 

 

Tabel 4 Max B.M. and Sheer Force of Column 

 
 

 
 

Figure 6 Storey Height Vs Overturning Moments. 

 

The figure shows that the overturning moment varies 

inversely with storey height. In case of rectangular 

plan, a moment produced is higher than other shapes. 

Storey overturning moment decreases with increase in 

storey height for all cases. Comparison of Storey Shear 

for 1st, 5th, 10th, 15th storey for different 

configurations. 

 

 
Fig 7: Graph of Storey Shear for different Plan 

configurations. 
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As per above fig. it has been concluded that the storey 

shear decreases with the increase in storey height. 

Storey shear is less in L-shape building among all the 

cases. 

 

 
 

Figure 8: Graph of Storey Shear for 5th Storey 

 

 
 

Figure 9 Graph of Storey Drift Vs Storey height. 

 

The aim of structural design is to achieve an 

acceptable probability that the structure being 

designed will perform the function for which it is 

created and will safely withstand the influence that will 

act on it throughout its useful life. These influences are 

primarily the loads and the other forces to which it will 

be subjected. The acceptable limit of safety and 

serviceability requirements before failure is called limit 

state. All the relevant limit states should be considered 

in the design to ensure adequate degrees of safety 

and serviceability. The structure should be designed 

on the basis of most critical state and then checked for 

other limit states..The design of a structure must 

satisfy three basic requirements: 

 

• Stability – To prevent overturning, sliding or 

buckling of the structure, or part of it, under the 

action of loads.  

• Strength – To resist safely the stresses induced by 

the loads in the various structural members.  

• Serviceability – To ensure satisfactory performance 

under service load conditions which implies 

providing adequate stiffness and reinforcement to 

contain deflections, crack widths and vibrations 

within acceptable limits, and also providing 

impermeability and durability. 

 

Due to concentration and increase of population into 

urban cities, there is a need to accommodate the 

influx in urban cities. However, due to rapid increase 

of land cost and limited availability of land, 

construction of high rise buildings were taking part in 

our daily life. 

 

ETABS Software: The innovative and revolutionary new 

ETABS is the ultimate integrated software package for 

the structural analysis and design of buildings. This 

latest ETABS offers unmatched 3D object based on 

modeling and visualization tools, fast linear and 

nonlinear analytical power, sophisticated and 

comprehensive design capabilities for a wedge-range 

of materials, and insightful graphic displays, reports, 

and schematic drawings. CAD drawings can be directly 

converted into ETABS models. Design of steel and 

concrete frames, composite beams, composite 

columns, steel joists and concrete and masonry shear 

walls, as is the capacity check for steel connections 

and base plates. Comprehensive and customizable 

reports are available for all analysis and design output, 

and construction drawings of framing plans, details, 

and cross sections are generated for concrete and 

steel structures. 

 

V. CONCLUSIONS 

 
The analysis of the multi-storeyed building reflected 

that the storey overturning moment varies inversely 

with storey height. Moreover, L-shape, I-shape type 

buildings give almost similar response against the 

overturning moment. Storey drift displacement 

increased with storey height up to 6th storey reaching 

to maximum value and then started decreasing. From 

dynamic analysis, mode shapes are generated and it 

can be concluded that asymmetrical plans undergo 

more deformation than symmetrical plans. 

Asymmetrical plans should be adopted considering 

into gaps. The Fig. 9 shows that asymmetrical plans 
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undergo more deformation and hence symmetrical 

plans must be adhered to. 
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