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Abstract - The recent earthquakes have exposed the 

vulnerability of the existing reinforced concrete 
buildings in India. The need for evaluating the seismic 
adequacy of the existing structures has come into focus 
following the damage and collapse of numerous 
concrete structures during recent earthquakes. In order 
to carry out seismic evaluation, a simplified procedure 
for evaluation is highly in need for a country like India 
which is prone to earthquakes. The static analysis 
procedure is applied for the evaluation of exiting design 
of a reinforcement concrete bare frame and frame with 
infill and dual system. In order to examine the 
performance of these models, the static analysis for 
seismic evaluation of existing buildings is performed. 
After performing the analysis parameters like natural 
period, base shear, displacement, axial force and 
bending moments in column required in each format is 
determined .Also it is concluded that the effect of infill 
plays very crucial role in seismic evaluation of existing 
RC buildings.it is seen that by placing shear wall, axial 
force &bending moment in column reduces.  

Key Words: Bare frame, Infill Frame, Natural period, 
Base shear, Displacement, Axial forces, bending 
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1. INTRODUCTION 

Amongst the natural hazards, earthquakes have the 
potential for causing the greatest damages to 
engineered structures. Since earthquake forces are 
random in nature & unpredictable, the engineering 
tools needs to be sharpened for analyzing structures 
under the action of these forces. India has a number of 
the world’s greatest earthquakes in the last century. In 
fact, more than fifty percent area in the country is 
considered prone to damaging earthquakes. The 
northeastern region of the country as well as the entire 
Himalayan belt is susceptible to great earthquakes of 
magnitude more than 8.0. 
Present study consists of (G+9) story building 
symmetric in plan with fixed base resting on different 
soil types. Shear walls are placed symmetrically in 

external frames. To study the influence of varying soil 
types and zones. Has been modeled by four alternate 
approaches namely, 
1. Bare frame (B.F) 
2. Bare frame with shear wall (B.F.W.S.W) 
3. Infill frame (I.F) 
4. Infill frame with shear wall (I.F.W.S.W) 
Transient analysis of soil-structure system has been 
carried out for earthquake motion 
Corresponding to all zones (i.e. II, III, and IV,V) of IS-
1893.An attempt has been made to find the variation in 
natural period, base shear, displacement. & 
Axial force and bending moments in column with and 
without shear wall. 

2. LITERATURE REVIEW 

The main objective of this work is to carry out the 
effect of Dual system on the seismic behavior of R.C.C. 
multistoried building with linear static analysis 
method. Following results would be compared for G+9 
story building for bared frame and in filled frames. The 
analysis results would be compared in terms of  

i) Natural period  
ii) Story displacement  
iii) Base shear  
iv) Axial force and Bending moments in columns. 

3. MODELLING ANE ANLYSIS  
3.1 Problem formulation 
In the analysis work four models of R.C.C. High Rise 
building G+9 floors are made to know the realistic behavior 
of building during earthquake. The length of the building is 
9m and width is 9m. Height of typical story is 3m. Building 
is located in zone II,III,IV&V . Shear wall is provided at the 
center of the building to resist the earthquake. Building is 
designed as per IS 456-2000[17]. Material concrete grade 
M25 is used, while steel Fe 415 and Fe 500 are used. 
Masonry brick having density 20 KN/m3 is used. Linear 
properties of material are considered. For the analysis 
work ETABS software is used. The columns are assumed to 
be fixed at the ground level.  
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 Table 1:Thickness Table 

Slab and wall thickness 

Slab 0.15m 

Wall 0.15m 

Shear wall 0.15m 

 

3.2 schedules of R.C.C. structural members 
 

 Column size : 0. 3m × 0.6 m 
: 0.3m × 0.55 m 
: 0.3m × 0.5m 

 Size of Beam : 0.23m x 0.45m 

3.3 Load considerations  
 Height of building: 30m 
 Numbers of bays in X-direction: 3 Nos. 
 Numbers of bays in Z-direction: 3Nos. 
 Grade of Concrete: M-25 
 Density of Concrete: 25KN/m3 
 Density of Masonry: 20 KN/m3 
 Dead Load: 

1. Slab load=0.15x25=3.75KN/m 
2. F.F. load=   1.25x1=1.25KN/m 
3. Wall load= (3-0.45)x0.15x20=7.6525KN/m 

 Live Load: 4KN/m2 
3.4Modeling of infill wall 
Use of masonry infill walls located in between the columns 
of reinforced concrete framed structures plays a major role 
in the damage and collapse of buildings during strong 
earthquakes. Modeling of infill wall can be done by finite 
element method or static equivalent strut approach. 

 

Fig -1: Diagonal strut 

Paragraph The equivalent width of diagonal strut as 

indicated in Fig -1 is computed, by using FEMA Approaches  

FEMA Approach: In this type of modeling stiffness of wall 

is considered in plane of loading. For infill wall located in a 

lateral load resisting frame the stiffness and strength 

contribution of the infill are considered by modeling the 

infill as an equivalent strut approach given by as below 

Wef=0.175(λhH)-0.4√H2+L2 

Where, 

λh = hi [EitSin2θ/4 EcIcHi]1/4 

Wef = width of diagonal strut,  

H, L =height and length of the frame,  

Ec = elastic moduli of the column and of the infill panel,  

T = thickness of the infill panel,  

θ = angle defining diagonal strut,  

Ic = modulus of inertia of the column,  

Hi = height of the infill panel. = 1255 MPa 

Ei = 1255 MPa 

 

Fig -2: Elevation of infill frame 
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3.5 Modeling of Shear wall 

Use of the shear wall centrally located in between columns 

of Reinforced concrete frame structure plays major role in 

controlling the damage and collapse of building during 

strong earthquake. The position of the shear wall is kept in 

centre of the frame. Below Fig -3 shows the exat position of 

shear wall in the building. 

 

Fig -3: position of the shear wall 

3.6 Results and Discussions: 

 In this discussion, graph for natural period for span 3m 

and3.5m and table for base shear, axial force and bending 

moment in column for all four types of model are 

represented . 

3.7 Natural period:  

Following is the comparison of the natural period of 
building with and without shear wall for bare and infill 

frame, 
Graph 1 - comparison of natural period  

 

Graph 2 - comparison  of natural period  

 

3.8 Base shear: 

 Following is the comparison of the base shear 

of bare frame as well as infill frame with the Dual 

system. 

Table 2: Comparison of Bare frame and Bare frame 

with Shear wall, G+9, span 3m, bay 3. 

 

Table 3: Comparison of infill frame and infill frame 

with Shear wall, G+9, span 3m, bay 3. 
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Table 4: Comparison of Bare frame and Bare frame 

with Shear wall, G+9, span 3.5m, bay 3. 

 

 

Table 5: Comparison of infill frame and infill frame 

with Shear wall, G+9, span 3.5m, bay 3. 

 

    3.9 Story Displacement: 
Following is the comparison of the story displacement of bare and infill frame, 
Graph 3: comparison of top story displacement in bare frame and bare fame with shear wall (B.F.W.S.W) span 3 

m 

  

Graph 4: comparison of top story displacement in Infill frame and infill fame with shear wall (I.F.W.S.W) span 3 

m  
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Graph 5: comparison of top story displacement in bare frame and bare fame with shear wall (B.F.W.S.W) span 3.5 

m 

  

Graph 6: comparison of top story displacement in bare frame and bare fame with shear wall (B.F.W.S.W) span 3.5  

  

4.4 Axial forces and Design moments in Columns: 

 Following is the comparison of the axial force and Design moments of building with and without shear wall for 

bare and infill frame, for span 3m and span 3.5m. 
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Table 6: comparison of the axial force and Design moments of building with and without shear wall for bare frame for 

span 3m 

 

Table 7: comparison of the axial force and Design moments of building with and without shear wall for infill frame for 

span 3m 

 

Table 8: comparison of the axial force and Design moments of building with and without shear wall for bare frame for 

span 3.5m 
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Table 9: comparison of the axial force and Design moments of building with and without shear wall for infill frame for 

span 3.5m 

 

 

5. CONCLUSIONS: 

Present study makes an effort to access the effect of dual 

system on natural period, story Displacement, base shear, 

axial load and design moment of column. 

1. The values of natural period are reduces for dual 
system with as compare to bare and infill frame,  
hence Provisions of dual system will reduces the 
natural period of R.C.C. building. 

2. In case of base shear, provision of shear wall in 
R.C.C. frame will increase the base shear as 
compare to the infill and bare frame. 

3. Top story displacement of bare frame, infill frame 
and dual system are increases according to soil 
strata and different seismic zones 
It also concludes that provisions of infill struct and 

shear wall will reduce the value of story 

displacement in bare frame. 

4. Axial forces of column are increase according to 
seismic zone i.e. higher seismic zone shows higher 
value of axial load. 
In comparison of bare frame and infill frame with 
dual system, the values of axial loads and design 
moments are reduce. 

5. Axial forces and bending moment in column are 
reduced for shear wall as compare to without 
shear wall models for both bare and infill frames. 
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