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Abstract— Steel production is increasing in practically every 

country. In comparison to the United States, the European 

Union, and other industrialized nations, India uses steel 

structures in building less. In addition, cities in India have 

among the highest population density per square kilometer, 

limiting horizontal development and supporting vertical 

growth. Concrete constructions are enormous and provide 

greater seismic weight, but steel structures are more ductile 

and deflection resistant. Steel and concrete qualities are 

combined in composite construction with the aid of ETAB 

software, static analysis according to IS1893:2002 is carried 

out for three-dimensional models RCC frame structure and 

RC-steel composite frame structure. For G+9, there is a 

comparison between the RCC frame structure and the RC-

steel composite frame structure. 
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I. INTRODUCTION 

Previously, the option for the building was usually between a 

concrete structure and a masonry one. Many masonry 

structures and multistory RCC buildings have failed as a 

result of earthquakes, forcing structural engineers to seek new 

methods of construction. The utilization of composite frame 

structures is of special interest because of the great potential 

for enhancing overall performance with relatively little 

modifications in building techniques. The potential for 

expanding the amount of steel used in the building is 

enormous. Especially given India's present development 

needs. Steel, reinforced concrete, and composite steel-

concrete components that work together in such composite 

systems utilize each kind of member in the most effective 

way possible to optimize structural and economic value. 

II. COMPOSITE STRUCTURE ELEMENTS 

Composite Structure Elements Description is shown in Fig.1. 

 
Fig. 1: Composite Structure Elements 

A. Shear Connection  

At the steel-concrete contact, mechanical shear connections 

are necessary. These connections are intended to (a) transfer 

longitudinal shear along with the interface and (b) prevent the 

steel beam and concrete slab from separating at the interface. 

Shear connections are classified as  

1) Rigid and flexible 

2) Type of bond or anchoring 

3) Variable type 

B. Slab of Composite Decking 

Composite deck slabs are made out of steel beams, steel 

jacketing, and composite structures (encased hot rolled I 

sections). 

C. Composite Beam  

The composite beam is made up of steel beams that are joined 

to the concrete slab in such a manner that they operate as one 

unit. Composite beams are comparable to concrete T-beams 

in that the web of the T-beam is constructed of steel section 

and the flange is made of a concrete slab. 

D. Composite Structure Standard 

It is a compression member made up of either a concrete-

encased hot rolled steel section or a concrete embedded hot 

rolled steel section. There is currently no Indian standard 

code that covers composite structure design. The design 

process is mostly based on Euro code 4, which incorporates 

the most recent composite building research. There are no 

particular provisions for composite structure in IS 11384-

1985. 

III. METHODOLOGY 

Models of RCC and steel-concrete frames are examined. The 

software package ETAB v18 is used to perform seismic 

analysis on both RCC and composite frame structures. 

Different metrics are explored, including shear force, storey 

stiffness, storey displacement, and storey drift. 

A. Technical Specifications 

A typical building design with plan dimensions of 25m x 16m 

is chosen for comparative research of RCC and RC-steel 

composite, as illustrated in the figure. A 3-D model is being 

built for the frame analysis of the structure in ETABS. For 

structural analysis and design, the following fundamental 

parameters are employed. 

1) Material characteristics 

Unit weight of masonry 19 kN/m3 

Unit weight of RCC 25 kN/m3 

Grade of concrete M30 

Grade of reinforcing steel HYSD500 

Grade of structural steel Fe250 

Modulus of elasticity for 

RCC 
25 kN/m2 

Modulus of elasticity for 

steel 
210 kN/m2 
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Dead load 
Self-weight of structural 

elements 

Live load 3 kN/m2 

Floor finish load 1 kN/m2 

Table 1: Materials Characteristics and properties 

2) Seismic Parameters 

Location Pune, MH 

Seismic zone III 

Soil type Medium type II 

Importance factor 1 

Period Program calculated 

Earthquake load in X & Y direction 

Type of diaphragm Rigid 

Table 2: Seismic Parameters 

3) Configure the model 

The following are the methods used to achieve the 

aforementioned goals: 

1) Model M1: Regular G+9 R.C.C building modeling  

2) Model M2: G+9 building modeling using composite 

steel beams and RCC columns 

3) Model M3: G+9 building modeling using composite 

column (encased I section) and RCC beam 

4) Model M4: G+9 building with composite steel beam 

and composite column modeling. 

Number of bays in the X direction 5 

Number of bays in the Y direction 4 

Width of bays in the X direction 5m 

Width of bays in the Y direction 4m 

Height of typical storey 3m 

Height of bottom storey 3.5m 

Slab thickness 120mm 

Shear wall thickness 250mm 

Table 3: Model description 

 
Fig. 2: 3D View of Steel Frame Structure 

IV. RESULTS 

The steel beam with composite column construction has 

better stiffness than the RCC beam and column framed 

structure, as shown in graphs 1 and 2. Model no. 4 has a 5 

percent lower storey displacement than Model no. 1. Due to 

the rectangular design and orientation of the column, the 

maximum storey displacement varies in the x and y 

directions. The maximum displacement is H/500, where H is 

the building's height. Because the total building height is 

30.5m, the maximum displacement allowed is 61mm. 

According to IS 1893(part1):2016, the permissible limit for 

storey drift is 0.004 times the storey height, which is 0.1220, 

and all models pass the drift criterion. The maximum storey 

drifts for all frame structures are allowed. Because of the 

orientation column, Storey stiffness varies in the X and Y 

directions. Storey shear for steel beams with composite 

column frame structures has decreased by 15% as compared 

to reinforced concrete structures, as shown in Fig. 4 and Fig. 

5. In comparison to RC framed structures, base shear for steel 

beams with RCC structure frames is 16 percent lower. 

 
Fig. 4:  X-direction base shear Due to the earthquake 

 
Fig. 5: A base shear in the Y-direction result of the 

earthquake 

V. CONCLUSIONS 

 We created a smaller section composite structure for the 

same bending moment and axial forces by preserving the 

same specification and loading. 

 Steel beam with RC column frame structure and steel 

beam with composite frame structure need shorter 

construction time than RCC frame structure owing to the 

fast reaction of steel beam and ease of concrete 

formwork. 
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 Including the building duration as a function of total cost 

in the cost calculation would improve the composite 

structure's economy. 

 Steel beams with composite column frame structures 

have reduced base shear, allowing for a more cost-

effective foundation design. Steel beams with composite 

column frame structures also take less time to build. 

Construction workers are also in short supply. Steel-RC 

composite structures also fare better in earthquakes 

owing to their natural ductility Region. 

 Based on my research and analysis, I believe that a steel 

beam with a composite frame structure is preferable to 

an RCC frame structure, or a steel beam with an RC 

frame structure. 
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