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I. INTRODUCTION
In this study the geometrically symmetric structure is taken under consideration. 
The structure are design as reinforced concrete (RC) structure and as well as the 
composite structure to study the response of the structure. Static and dynamic 
analysis is carried out. In composite structure only the columns are being taken as 
composite member. The composite column is steel encased concrete type of com-
posite column. To get the batter response under earthquake excitation stainless 
steel is used as the casing material. Stainless steel is having higher tensile 
strength then other carbon or mild steel. So it gives good response in building 
under earthquake excitation.

In dynamic analysis linear response method is carried out. Linear response spec-
trum analysis gives good results of the structure. The linear spectrum analysis is 
carried out as per IS 1893-2002 for the conventional reinforced concrete struc-
ture and as per ASCE 7-10 for the composite structure. By doing the analysis as 
per IS 1893-2002 the site condition is taken as medium in zone III. And by doing 
analysis as per ASCE 7-10 the site class taken as D and the location of the site is 
consider in Alaska.

II. MODELLING AND ANALYSIS
In present work the building on a plane ground surface with G+ 14 stories is mod-
elled in FEM based ETABS software. The size of the beam got the RCC and Com-
posite is same which is 200mm x 450mm, 200mm x 650mm, 300mm x 450mm, 
300mm x 600mm, 300mm x 900mm at every floor. The beam placement is typi-
cal on every floor of the structure. The size of the column for RCC structure is 
400mm x 800mm and 300mm x 800mm. while for the composite structure the 
size of composite column (steel encased concrete) is 230mm x 700mm and 
330mm x 700mm. The external casing of composite column is provided of stain-
less steel grade 304. The thickness of the stainless steel casing is 15mm taken in 
modelling. Above mention dimension of the composite column section is includ-
ing the thickness of the stainless steel casing.

The beams are loaded with the wall load of 3.44 kN/m and the terrace beams are 
loaded with parapet wall load of 1.276 kN/m. The live load on slab is 2.75 
kN/m2. Static analysis has been carried out for the live and dead load of the struc-
ture. 

Table No 1 : Seismic parameter for linear response spectrum analysis

The necessary mass of the building are consider in the model analysis of the 
structure. The total number of modes are consider in such a way that model par-

ticipation factor is more than 90% and model analysis consider 12 modes has 
been carried out.

The linear static response spectrum function is also applied in the ETABS soft-
ware. As per IS 1893-2002 and ASCE 7-10 the response spectrum function are 
applied using following details.

For conventional and composite structure model the typical floor plan is shown 
in Fig. 1. For both the structure the placement of above mention beams and col-
umns section is same in model.

The cross section of reinforced concrete column and stainless steel encased con-
crete column are shown in Fig. 2 and Fig. 3 respectively.

Fig. 1 - Plan of structure in RCC and composite structure
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Parameter IS 1893-2002 ASCE 7-10

Zone III Alaska (00001)

Soil class medium D

Importance factor 1 1

Response reduction factor (R) 5 8

System over-strength - 3

Deflection amplification - 4.5
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