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ABSTRACT:
In the recent years there are vital changes in the construc-
tion process. In old days building are constructed with 
concept of load bearing and then RCC frame construction 
invented. Now RC structural wall construction in metro-
politan cities is widely used. The latest technique is in-
vented for the modern construction is called as Aluform 
technique or Mivan technique. In this technique whole 
building is design with RC structural wall i.e. shear wall. 
It is specially design to allow rapid construction on all 
types of architecture layout. This work having the scope 
of comparative analysis of conventional beam column 
system over RC structural wall system in G+30, G+20, 
G+10 storey building models and its advantages as a 
structural point of view. For this, design software ETABS 
is used for analysis. Analysis is carried out considering the 
various seismic and wind load condition for both system 
of framing. Beam column conventional system and RC 
structural wall will be compared on the basis of various 
structural parameters. Concluding remark will be given 
with respective high structural performance.

1.Introduction:
Construction of high rise building is highly complex and 
required advanced construction technology and equip-
ment. Mivan technology, climbing formwork, Aluform 
technologies are the new developments in the formwork 
and latest one. In Beam Column System of buildings re-
inforced concrete frames are provided in both principal 
directions to resist vertical loads and the vertical loads are 
transmitted to vertical framing system i.e. columns and 
foundations. This type of system is effective in resisting 
both vertical & horizontal loads. In RC Structural wall 
system the lateral and gravity load-resisting system con-
sists of reinforced concrete walls and reinforced concrete 
slabs. RC structural walls are the main vertical structural 
elements with a dual role of resisting both the gravity and 
lateral loads.
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Wall thickness varies from 150 mm (as per clause 9.1.2 
of IS 13920:1993) to 500 mm, depending on the number 
of stories, building age, and thermal insulation require-
ments. In general, these walls are continuous throughout 
the building height however, some walls are discontinued 
at the street front or basement level to allow for commer-
cial or parking spaces.

1.1 Objective of the study
The main objective of this study is to analyse the multi 
storey building with RC Structural wall system over the 
conventional beam column system. For this design soft-
ware ETABS is be used. The results are obtained by ap-
plying Response Spectrum Analysis to the selected build-
ing models. 

Basic objectives of the study are:
•To study the relationship between maximum storey dis-
placement and story for selected building models.
•To study the effect of different seismic zones over the 
maximum story displacements of the building models.
•To study the relationship between storey base shear and 
storey height for selected building models.
•To study the effects of storey height on inter - storey 
drift.
•To study the variation of modal period and natural fre-
quency for the modes considered for different building 
models considered.

2. Required Indian standards 
IS 456:2000 As per clause 32, design for wall describes, 
design of horizontal shear in clause 32.4 given details of 
how shear wall have to be constructed.

IS 1893-2001 (part1) Criteria for Earth quake resistant 
design of structures clause 7.8 gives the method of de-
termining the story shears forces due to all modes con-
sidered.

Analysis of Conventional Beam Column System over RC Structural 
Wall System in Multi Storey Building 
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IS 13920:1993 it gives the ductile detailing of shear wall 
as per clause9, where 9.1 gives general requirements,9.2 
shear ductile detailing, as per the code IS: 13920:1993 is 
considered very important as the ductile detailing gives 
the amount of reinforcement required and the alignment 
of bars.

IS: 875-1987 Code of Practice for Design loads (Part 1 to 
3) (other than Earthquake) for Building and Structures.

3.Linear Dynamic Analysis
Linear Dynamic Analysis is carried out by either Response 
spectrum method or by Elastic Time History method. 

3.1.Response Spectrum Method:
This approach permits the multiple modes of response 
of a building to be taken into account (in the frequency 
domain). This is required in many building codes for all 
except for very simple or very complex structures. The 
response of a structure can be defined as a combination 
of many special shapes (modes) that in a vibrating string 
correspond to the “harmonics”. Computer analysis can be 
used to determine these modes for a structure. For each 
mode, a response is read from the design spectrum, based 
on the modal frequency and the modal mass, and they are 
then combined to provide an estimate of the total response 
of the structure. In this we have to calculate the magnitude 
of the forces in all directions i.e. X, Y & Z and then see 
the effects on the building. Combination methods include 
following:

•Absolute peak value method
•square root of the sum of the squares (SRSS)
•complete quadratic combination (CQC) - a method that 
is an improvement on SRSS for closely spaced modes

4.  Methodology 
4.1 Introduction
The study in this work is based on the analysis of structur-
al models representing multi-story buildings with beam 
column system and Reinforced structural wall system 
are presented and discussed in detail. A total of thirty six 
models have been analysed. Basically there are six types 
of models G+30, G+20 and G+ 10 with beam column sys-
tem and RC structural wall system.For each model seis-
mic zones of zone IV, zone III and zone II are considered, 
for each such building model is considered with two soil 
types soil I, soil II. 

Case 31:
G10Z4S2SW system- G+10 RC structural wall model in 
Seismic Zone IV with  soil II.

Table 4.2: Building model IDs with shear wall 
/RC structural wall system

For each model Seismic zones of (zone IV, zone III ,zone 
II) are considered, and for each such building model is 
considered with Two Soil types (soil1, soil 2).

Case 1: G30Z4S2BC system 

 

Figure 4.1 Plan View of G30Z4S2BC system model

 

Consequently we will get six basic models and to each 
such model six conditions are considered. Thus, thirty 
six structural models are analysed. Earthquake and wind 
load analysis is done using Response spectrum analysis. 
Finite element software ETABS is used to carry out this 
analysis.

4 .2 Description of the building models
Building model IDs with beam column sys-
tem:
Case 1:
G30Z4S1BC system - G+30 Beam column model in Seis-
mic Zone IV with soil type II.
Case 7:
G20Z4S2BC system - G+20 Beam column model in Seis-
mic Zone IV with soil type II.
Case 13:
G10Z4S2BC system - G+10 Beam column model in Seis-
mic Zone IV with soil type II.

Table 4.1: Building Model IDs with Beam 
Column System

Building Model IDs with shear wall system:
Case 19:
G30Z4S2SW system - G+30 RC Structural wall model in 
Seismic Zone IV with   soil II.
Case 25:
G20Z4S2SW system - G+20 RC Structural wall model in 
Seismic Zone IV with    soil II.

Figure 4.2 Isometric View of G30Z4S2BC system
 model

Case 19: G30Z4S2RC Structural wall system

 
 

Figure 4.3 Plan View of G30Z4S2SW system model
 

Figure 4.4 Isometric View of G30Z4S2SW system 
model

7.3 Design Data
Material Properties:
Young’s modulus of (M40) concrete, E                   
 = 31.6227 x 106 kN/m2

Density of reinforced concrete                   
= 24.9926 kN/m3

Density of brick masonry                  
 = 19 kN/m3
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as per clause9, where 9.1 gives general requirements,9.2 
shear ductile detailing, as per the code IS: 13920:1993 is 
considered very important as the ductile detailing gives 
the amount of reinforcement required and the alignment 
of bars.

IS: 875-1987 Code of Practice for Design loads (Part 1 to 
3) (other than Earthquake) for Building and Structures.

3.Linear Dynamic Analysis
Linear Dynamic Analysis is carried out by either Response 
spectrum method or by Elastic Time History method. 

3.1.Response Spectrum Method:
This approach permits the multiple modes of response 
of a building to be taken into account (in the frequency 
domain). This is required in many building codes for all 
except for very simple or very complex structures. The 
response of a structure can be defined as a combination 
of many special shapes (modes) that in a vibrating string 
correspond to the “harmonics”. Computer analysis can be 
used to determine these modes for a structure. For each 
mode, a response is read from the design spectrum, based 
on the modal frequency and the modal mass, and they are 
then combined to provide an estimate of the total response 
of the structure. In this we have to calculate the magnitude 
of the forces in all directions i.e. X, Y & Z and then see 
the effects on the building. Combination methods include 
following:

•Absolute peak value method
•square root of the sum of the squares (SRSS)
•complete quadratic combination (CQC) - a method that 
is an improvement on SRSS for closely spaced modes

4.  Methodology 
4.1 Introduction
The study in this work is based on the analysis of structur-
al models representing multi-story buildings with beam 
column system and Reinforced structural wall system 
are presented and discussed in detail. A total of thirty six 
models have been analysed. Basically there are six types 
of models G+30, G+20 and G+ 10 with beam column sys-
tem and RC structural wall system.For each model seis-
mic zones of zone IV, zone III and zone II are considered, 
for each such building model is considered with two soil 
types soil I, soil II. 

Case 31:
G10Z4S2SW system- G+10 RC structural wall model in 
Seismic Zone IV with  soil II.

Table 4.2: Building model IDs with shear wall 
/RC structural wall system

For each model Seismic zones of (zone IV, zone III ,zone 
II) are considered, and for each such building model is 
considered with Two Soil types (soil1, soil 2).

Case 1: G30Z4S2BC system 

 

Figure 4.1 Plan View of G30Z4S2BC system model

 

Consequently we will get six basic models and to each 
such model six conditions are considered. Thus, thirty 
six structural models are analysed. Earthquake and wind 
load analysis is done using Response spectrum analysis. 
Finite element software ETABS is used to carry out this 
analysis.

4 .2 Description of the building models
Building model IDs with beam column sys-
tem:
Case 1:
G30Z4S1BC system - G+30 Beam column model in Seis-
mic Zone IV with soil type II.
Case 7:
G20Z4S2BC system - G+20 Beam column model in Seis-
mic Zone IV with soil type II.
Case 13:
G10Z4S2BC system - G+10 Beam column model in Seis-
mic Zone IV with soil type II.

Table 4.1: Building Model IDs with Beam 
Column System

Building Model IDs with shear wall system:
Case 19:
G30Z4S2SW system - G+30 RC Structural wall model in 
Seismic Zone IV with   soil II.
Case 25:
G20Z4S2SW system - G+20 RC Structural wall model in 
Seismic Zone IV with    soil II.

Figure 4.2 Isometric View of G30Z4S2BC system
 model

Case 19: G30Z4S2RC Structural wall system

 
 

Figure 4.3 Plan View of G30Z4S2SW system model
 

Figure 4.4 Isometric View of G30Z4S2SW system 
model

7.3 Design Data
Material Properties:
Young’s modulus of (M40) concrete, E                   
 = 31.6227 x 106 kN/m2

Density of reinforced concrete                   
= 24.9926 kN/m3

Density of brick masonry                  
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Young’s modulus of (Fe500) Rebar, E                        
 = 200 x 106 kN/m2

Density of rebar    = 76.97 kN/m3

Assumed load intensities:
Dead load        =2 kN/m2                         
Live load = 3 kN/m2

On terrace 
Dead load        = 2 kN/m2

Live load         = 1.5kN/m2

On stair case
Dead load        = 4kN/m2

Live load = 3kN/m2

Dead load as sunken load in bath & wc            
= 6kN/m2

External wall load       = 10.49KN/m
Internal wall load        = 6.84KN/m

Member Properties:
Thickness of slab                  = 0.125 m
Thickness of stair case slab  = 0.150 m
Column size = (0.900mx1.350m),  
(0.750mx1.350), (0.750mx1.050), (0.450mx0.750), 
(0.230mx0.450).            
Beam size               = (0.300mx0.600m)
Thickness of shear wall = 0.150, 0.200, 0.230, 0.250m.

Table 4.3 Seismic, Time period  & wind 
parameters

Table 5.1: Variation of storey Base shear, 
Maximum storey displacements and storey 
drift for G+30 models.

Variation of storey Base shear, Maximum 
storey displacements & storey drift for G+20 
models
It is observed from the present study that the storey base 
shear is reducing from seismic zone IV to seismic zone II 
and from soil II to soil I in both type of structural systems 
in G+20 model. It is also observed that the maximum 
storey displacement is reducing from seismic zone IV to 
seismic zone II and from soil II to soil I in both structural 
systems in G+20 model. 

Table 5.2: Variation of storey Base shear, 
Maximum storey displacements and storey 
drift for G+20 models.

Table 4.4: Time period

Table 4.5: Wind coefficients

5.Results & Discussions:
A total of thirty six models have been analysed. Basically 
there are six types of models G+30, G+20 and G+ 10 with 
beam column system and RC structural wall system ,for 
each model Seismic zones of zone IV, zone III and zone 
II are considered, for each such building model is con-
sidered with two soil types soil I, soil II. Thus, thirty six 
structural models are analysed. Earthquake and wind load 
analysis is done using Response spectrum analysis. Finite 
element software ETABS is used to carry out this analy-
sis. The results of variation of maximum Storey displace-
ments, variation of story drifts, variation of story shears, 
variation of time period with mode shapes, variation of 
natural Frequency with mode shapes for different build-
ing models are presented and compared. In the analysis 
it is observed that the earthquake loads are governing the 
models considered. 

Variation of storey Base shear, Maximum 
storey displacements & storey drift for G+30 
models
It is observed from the present study that the storey base 
shear is reducing from seismic zone IV to seismic zone II 
and from soil II to soil I in both type of structural systems 
in G+30 model. It is also observed that the maximum 
storey displacement is reducing from seismic zone IV to 
seismic zone II and from soil II to soil I in both structural 
systems in G+30 model. 

Variation of storey Base shear, Maximum 
storey displacements & storey drift for G+10 
models
It is observed from the present study that the storey base 
shear is reducing from seismic zone IV to seismic zone II 
and from soil II to soil I in both type of structural systems 
in G+10 model. It is also observed that the maximum 
storey displacement is reducing from seismic zone IV to 
seismic zone II and from soil II to soil I in both structural 
systems in G+10 model. 

Table 5.3: Variation of storey Base shear, Max-
imum storey displacements & storey drift for 
G+10 models.

I.Variation of maximum Storey Displacements 
of Models considered
In multi-storeyed building maximum storey displacement 
will observe at top stories, as the height is increasing the 
storey displacement will have maximum value, from out-
put of both the system it is observed that maximum storey 
displacement is occur for beam column system. Figure 
8.1 shows maximum storey displacement is at top storey 
then goes on reducing up to first storey for both systems. 
The variation of maximum storey displacements of mod-
els considered in zone IV and soil I is shown in figure 8.1. 
It is found that at top storey maximum storey displace-
ment in the case of G10Z4S1 beam column system is 
82.97 per cent greater than RC structural wall system, in 
the case of G20Z4S1 beam column system is 63.83 per-
centage greater than RC structural wall system and in the 
case of G30Z4S1 beam column system is 55.58 percent-
age greater than RC structural wall system.
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Young’s modulus of (Fe500) Rebar, E                        
 = 200 x 106 kN/m2

Density of rebar    = 76.97 kN/m3

Assumed load intensities:
Dead load        =2 kN/m2                         
Live load = 3 kN/m2

On terrace 
Dead load        = 2 kN/m2

Live load         = 1.5kN/m2

On stair case
Dead load        = 4kN/m2

Live load = 3kN/m2

Dead load as sunken load in bath & wc            
= 6kN/m2

External wall load       = 10.49KN/m
Internal wall load        = 6.84KN/m

Member Properties:
Thickness of slab                  = 0.125 m
Thickness of stair case slab  = 0.150 m
Column size = (0.900mx1.350m),  
(0.750mx1.350), (0.750mx1.050), (0.450mx0.750), 
(0.230mx0.450).            
Beam size               = (0.300mx0.600m)
Thickness of shear wall = 0.150, 0.200, 0.230, 0.250m.

Table 4.3 Seismic, Time period  & wind 
parameters

Table 5.1: Variation of storey Base shear, 
Maximum storey displacements and storey 
drift for G+30 models.

Variation of storey Base shear, Maximum 
storey displacements & storey drift for G+20 
models
It is observed from the present study that the storey base 
shear is reducing from seismic zone IV to seismic zone II 
and from soil II to soil I in both type of structural systems 
in G+20 model. It is also observed that the maximum 
storey displacement is reducing from seismic zone IV to 
seismic zone II and from soil II to soil I in both structural 
systems in G+20 model. 

Table 5.2: Variation of storey Base shear, 
Maximum storey displacements and storey 
drift for G+20 models.

Table 4.4: Time period

Table 4.5: Wind coefficients

5.Results & Discussions:
A total of thirty six models have been analysed. Basically 
there are six types of models G+30, G+20 and G+ 10 with 
beam column system and RC structural wall system ,for 
each model Seismic zones of zone IV, zone III and zone 
II are considered, for each such building model is con-
sidered with two soil types soil I, soil II. Thus, thirty six 
structural models are analysed. Earthquake and wind load 
analysis is done using Response spectrum analysis. Finite 
element software ETABS is used to carry out this analy-
sis. The results of variation of maximum Storey displace-
ments, variation of story drifts, variation of story shears, 
variation of time period with mode shapes, variation of 
natural Frequency with mode shapes for different build-
ing models are presented and compared. In the analysis 
it is observed that the earthquake loads are governing the 
models considered. 

Variation of storey Base shear, Maximum 
storey displacements & storey drift for G+30 
models
It is observed from the present study that the storey base 
shear is reducing from seismic zone IV to seismic zone II 
and from soil II to soil I in both type of structural systems 
in G+30 model. It is also observed that the maximum 
storey displacement is reducing from seismic zone IV to 
seismic zone II and from soil II to soil I in both structural 
systems in G+30 model. 

Variation of storey Base shear, Maximum 
storey displacements & storey drift for G+10 
models
It is observed from the present study that the storey base 
shear is reducing from seismic zone IV to seismic zone II 
and from soil II to soil I in both type of structural systems 
in G+10 model. It is also observed that the maximum 
storey displacement is reducing from seismic zone IV to 
seismic zone II and from soil II to soil I in both structural 
systems in G+10 model. 

Table 5.3: Variation of storey Base shear, Max-
imum storey displacements & storey drift for 
G+10 models.

I.Variation of maximum Storey Displacements 
of Models considered
In multi-storeyed building maximum storey displacement 
will observe at top stories, as the height is increasing the 
storey displacement will have maximum value, from out-
put of both the system it is observed that maximum storey 
displacement is occur for beam column system. Figure 
8.1 shows maximum storey displacement is at top storey 
then goes on reducing up to first storey for both systems. 
The variation of maximum storey displacements of mod-
els considered in zone IV and soil I is shown in figure 8.1. 
It is found that at top storey maximum storey displace-
ment in the case of G10Z4S1 beam column system is 
82.97 per cent greater than RC structural wall system, in 
the case of G20Z4S1 beam column system is 63.83 per-
centage greater than RC structural wall system and in the 
case of G30Z4S1 beam column system is 55.58 percent-
age greater than RC structural wall system.
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From story data it is observed that the difference between 
the story displacement values of both the systems decreas-
ing with increasing the number of stories.  

Figure 5.1: Variation of maximum storey displace-
ments of models considered in zone IV, soil I.

Similar percentages of variation observed in zone III soil 
I, zone II soil I, zone IV soil II, zone III soil II, zone II soil 
II models. From story data it is observed that the differ-
ence between the story displacement values of both the 
systems decreasing with increasing the number of sto-
ries. 

II. Variation of maximum storey displace-
ments in beam column system
The variation of maximum storey displacements in beam 
column system for models considered in seismic zones IV, 
III, II is shown in figure 8.2.The maximum displacement 
for 30, 20, 10 storied building is compared with Zone-IV, 
Zone-III and Zone-II are considered with soil I and soil II 
types.  It is found that maximum displacement is reduced 
by 57.86percentage in G30S2 system, 57.52percentage 
in G30S1 system, 56.69percentage in G20S2 System, 
56.16percentage in G20S1 system, 56percentage in 
G10S2 system, 56.50percentage in G10S1 System for 
zone II when compared with zone IV. The maximum re-
duction in displacement of 57.86 percentage is observed 
in G30S2 system from zone IV to zone II. 

Figure 5.2: Variation of maximum storey displace-
ments in beam column system for models considered 

in seismic zone IV,III ,II.

 

Figure 5.4: Variation of story drifts of models consid-
ered in zone IV, soil I

•Similar variation observed in zone III soil I, zone II soil 
I, zone IV soil II, zone III soil II, zone II soil II models.

 
Figure 5.5: Variation of story drift of models consid-

ered in zone IV, soil II including Stilt story model.

V. Variation of storey shears of models con-
sidered
The variation of storey shears of models considered in 
zone IV, soil I is shown in figure 8.6. It is found that base 
storey shear in G30Z4S1 beam column system is 31.75 
percentage greater than the RC structural wall system, in 
G20Z4S1 beam column system is 29.11percentage great-
er than the RC structural wall system and in G10Z4S1 
beam column system is 22.44percentage greater than the 
RC structural wall system.  

 

III. Variation of maximum storey displace-
ments in shear wall system
The variation of maximum storey displacements in beam 
RC structural wall system for models considered in seismic 
zones IV, III and II is shown in figure 8.3.The maximum 
displacement for 30, 20, 10 storied building is compared 
with Zone-IV, Zone-III and Zone-II are considered with 
soil I and soil II types.  It is found that maximum displace-
ment is reduced by 57.73percentage in G30S2 System, 
57.44percentage in G30S1 System, 57.71percentage in 
G20S2 System, 57.30percentage in G20S1 System,57.71 
percentage in G10S2 System,57.27percentage in G10S1 
System for zone II when compared with zone IV. The 
maximum reduction in displacement of 57.73 percentage 
is observed in G30S2 system from zone IV to zone II. 

 
Figure 5.3: Variation of maximum storey displace-
ments in shear wall system for models considered in 

seismic zone IV,III,II.

IV. Variation of storey drifts of models con-
sidered
Storey drift is relative displacement between any two lev-
els of storey between the floor above and below the un-
der consideration. For beam column system storey drift 
is greater than the RC structural wall system. As per the 
IS1893-2002 story drift shall not exceed 0.004 times the 
storey height. All storey drift are within permissible lim-
it.   

Variation of storey drifts of models considered in zone 
IV for soil type I is shown in figure 8.4.It is observed that 
at top storey G30Z4S1 beam column system is having 
62.27 percentage greater storey drift than RC structural 
wall system, G20Z4S1 beam column system is having 
67.97 percentage greater storey drift than RC structural 
wall system and G10Z4S1 beam column system is having 
80.15 percentage greater storey drift than RC structural 
wall system.

Figure 5.6: Variation of story shears of models consid-
ered in zone IV, soil I

Similar variation observed in zone III soil I, zone II soil 
I, zone IV soil II, zone III soil II, zone II soil II models. 
The percentage change in storey shear in beam column 
and RC structural system is almost same for different soil 
types (I,II) and seismic zones (II,III,IV) considered.

VI. Variation of storey base shears in beam 
column system for models considered

The variation of maximum storey base shears in beam 
column system for models considered in seismic zones 
IV, III, II is shown in figure8.7. The base shears for 30, 20, 
10 storied building is compared with Zone-IV, Zone-III 
and Zone-II are considered with soil I and soil II types. It 
is found that the base shears is reduced by 58.33 percent-
age in G30S2 system, 58.33 percentage in G30S1 system, 
58.33 percentage in G20S2 system, 58.33 percentage in 
G20S1 system, 58.33 percentage in G10S2 System, 58.33 
percentage in G10S1 system for zone II when compared 
with zone IV. Maximum reduction in displacement of 
58.33 % is observed from zone IV to zone II. 

Figure 5.7: Variation of maximum storey base shears 
in beam column system for models considered in seis-

mic zone I, III, II.

VII. Variation of storey base shears in RC 
structural wall system for models considered
The variation of maximum storey base shears in RC struc-
tural wall system for models considered in seismic zones 
IV, III, II is shown in figure 8.8. The base shears for 30, 
20, 10 storied building is compared with Zone-IV, Zone-
III and Zone-II are considered with soil I and soil II types.     
It is found that the base shears is reduced by 58.33 per-
centage in G30S2 System, 58.33 percentage in G30S1 
System, 58.33
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From story data it is observed that the difference between 
the story displacement values of both the systems decreas-
ing with increasing the number of stories.  

Figure 5.1: Variation of maximum storey displace-
ments of models considered in zone IV, soil I.

Similar percentages of variation observed in zone III soil 
I, zone II soil I, zone IV soil II, zone III soil II, zone II soil 
II models. From story data it is observed that the differ-
ence between the story displacement values of both the 
systems decreasing with increasing the number of sto-
ries. 

II. Variation of maximum storey displace-
ments in beam column system
The variation of maximum storey displacements in beam 
column system for models considered in seismic zones IV, 
III, II is shown in figure 8.2.The maximum displacement 
for 30, 20, 10 storied building is compared with Zone-IV, 
Zone-III and Zone-II are considered with soil I and soil II 
types.  It is found that maximum displacement is reduced 
by 57.86percentage in G30S2 system, 57.52percentage 
in G30S1 system, 56.69percentage in G20S2 System, 
56.16percentage in G20S1 system, 56percentage in 
G10S2 system, 56.50percentage in G10S1 System for 
zone II when compared with zone IV. The maximum re-
duction in displacement of 57.86 percentage is observed 
in G30S2 system from zone IV to zone II. 

Figure 5.2: Variation of maximum storey displace-
ments in beam column system for models considered 

in seismic zone IV,III ,II.

 

Figure 5.4: Variation of story drifts of models consid-
ered in zone IV, soil I

•Similar variation observed in zone III soil I, zone II soil 
I, zone IV soil II, zone III soil II, zone II soil II models.

 
Figure 5.5: Variation of story drift of models consid-

ered in zone IV, soil II including Stilt story model.

V. Variation of storey shears of models con-
sidered
The variation of storey shears of models considered in 
zone IV, soil I is shown in figure 8.6. It is found that base 
storey shear in G30Z4S1 beam column system is 31.75 
percentage greater than the RC structural wall system, in 
G20Z4S1 beam column system is 29.11percentage great-
er than the RC structural wall system and in G10Z4S1 
beam column system is 22.44percentage greater than the 
RC structural wall system.  

 

III. Variation of maximum storey displace-
ments in shear wall system
The variation of maximum storey displacements in beam 
RC structural wall system for models considered in seismic 
zones IV, III and II is shown in figure 8.3.The maximum 
displacement for 30, 20, 10 storied building is compared 
with Zone-IV, Zone-III and Zone-II are considered with 
soil I and soil II types.  It is found that maximum displace-
ment is reduced by 57.73percentage in G30S2 System, 
57.44percentage in G30S1 System, 57.71percentage in 
G20S2 System, 57.30percentage in G20S1 System,57.71 
percentage in G10S2 System,57.27percentage in G10S1 
System for zone II when compared with zone IV. The 
maximum reduction in displacement of 57.73 percentage 
is observed in G30S2 system from zone IV to zone II. 

 
Figure 5.3: Variation of maximum storey displace-
ments in shear wall system for models considered in 

seismic zone IV,III,II.

IV. Variation of storey drifts of models con-
sidered
Storey drift is relative displacement between any two lev-
els of storey between the floor above and below the un-
der consideration. For beam column system storey drift 
is greater than the RC structural wall system. As per the 
IS1893-2002 story drift shall not exceed 0.004 times the 
storey height. All storey drift are within permissible lim-
it.   

Variation of storey drifts of models considered in zone 
IV for soil type I is shown in figure 8.4.It is observed that 
at top storey G30Z4S1 beam column system is having 
62.27 percentage greater storey drift than RC structural 
wall system, G20Z4S1 beam column system is having 
67.97 percentage greater storey drift than RC structural 
wall system and G10Z4S1 beam column system is having 
80.15 percentage greater storey drift than RC structural 
wall system.

Figure 5.6: Variation of story shears of models consid-
ered in zone IV, soil I

Similar variation observed in zone III soil I, zone II soil 
I, zone IV soil II, zone III soil II, zone II soil II models. 
The percentage change in storey shear in beam column 
and RC structural system is almost same for different soil 
types (I,II) and seismic zones (II,III,IV) considered.

VI. Variation of storey base shears in beam 
column system for models considered

The variation of maximum storey base shears in beam 
column system for models considered in seismic zones 
IV, III, II is shown in figure8.7. The base shears for 30, 20, 
10 storied building is compared with Zone-IV, Zone-III 
and Zone-II are considered with soil I and soil II types. It 
is found that the base shears is reduced by 58.33 percent-
age in G30S2 system, 58.33 percentage in G30S1 system, 
58.33 percentage in G20S2 system, 58.33 percentage in 
G20S1 system, 58.33 percentage in G10S2 System, 58.33 
percentage in G10S1 system for zone II when compared 
with zone IV. Maximum reduction in displacement of 
58.33 % is observed from zone IV to zone II. 

Figure 5.7: Variation of maximum storey base shears 
in beam column system for models considered in seis-

mic zone I, III, II.

VII. Variation of storey base shears in RC 
structural wall system for models considered
The variation of maximum storey base shears in RC struc-
tural wall system for models considered in seismic zones 
IV, III, II is shown in figure 8.8. The base shears for 30, 
20, 10 storied building is compared with Zone-IV, Zone-
III and Zone-II are considered with soil I and soil II types.     
It is found that the base shears is reduced by 58.33 per-
centage in G30S2 System, 58.33 percentage in G30S1 
System, 58.33
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percentage in G20S2 System, 58.33 percentage in G20S1 
System, 58.33 percentage in G10S2 System and 58.33 
percentage in G10S1 System for zone II when compared 
with zone IV. Maximum reduction in displacement of 
58.33 % is observed from zone IV to zone II. 

 
Figure 5.8: Variation of maximum storey base shears 
in shear wall system for models considered in seismic 

zone I, III, II.

VIII. Variation of Time period with mode 
shapes
The variation of time period with mode shapes for G30S1 
models is shown in figure 8.9, from storey data it is ob-
served that time period for beam column system is greater 
than RC structural wall system. The time period is reduced 
by 25.69% for structural wall system when compared with 
beam column system for mode 1 and reduced by 70.02% 
for structural wall system when compared with beam col-
umn system for mode 12.

 
Figure 5.9: Variation of time period with mode shapes 

for G30S1 models.

IX. Variation of natural frequency with mode 
shapes
The variation of natural frequency with mode shapes for 
G30S1 models is shown in figure8.11. . It is seen that 
natural frequency for RC structural wall system is greater 
than the beam column system.

7.Average decrease in story base shears in beam column 
system & RC structural wall system from seismic zone IV 
to zone II is 58.33%.
 
8.Difference in both systems time period for different 
modes is decreasing by reducing number of stories.

9.    Difference in both systems natural frequency for dif-
ferent modes is increasing by decreasing the number of 
stories.

10.RC structural wall System has high structural perfor-
mance to worst loading than conventional beam column 
system.
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6.Conclusion
The overall thirty nine building models are analysed. Fi-
nite element software ETABS is used to carry out the Re-
sponse spectrum method of analysis. On the basis of the 
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percentage in G20S2 System, 58.33 percentage in G20S1 
System, 58.33 percentage in G10S2 System and 58.33 
percentage in G10S1 System for zone II when compared 
with zone IV. Maximum reduction in displacement of 
58.33 % is observed from zone IV to zone II. 

 
Figure 5.8: Variation of maximum storey base shears 
in shear wall system for models considered in seismic 

zone I, III, II.

VIII. Variation of Time period with mode 
shapes
The variation of time period with mode shapes for G30S1 
models is shown in figure 8.9, from storey data it is ob-
served that time period for beam column system is greater 
than RC structural wall system. The time period is reduced 
by 25.69% for structural wall system when compared with 
beam column system for mode 1 and reduced by 70.02% 
for structural wall system when compared with beam col-
umn system for mode 12.

 
Figure 5.9: Variation of time period with mode shapes 

for G30S1 models.

IX. Variation of natural frequency with mode 
shapes
The variation of natural frequency with mode shapes for 
G30S1 models is shown in figure8.11. . It is seen that 
natural frequency for RC structural wall system is greater 
than the beam column system.

7.Average decrease in story base shears in beam column 
system & RC structural wall system from seismic zone IV 
to zone II is 58.33%.
 
8.Difference in both systems time period for different 
modes is decreasing by reducing number of stories.

9.    Difference in both systems natural frequency for dif-
ferent modes is increasing by decreasing the number of 
stories.

10.RC structural wall System has high structural perfor-
mance to worst loading than conventional beam column 
system.

References:
1.Desai D.B. “Emerging Trends in Formwork - Cost 
Analysis & Effectiveness of Mivan Formwork over the 
Conventional Formwork” IOSR Journal of Mechanical 
and Civil Engineering (IOSR-JMCE) ISSN: 2278-1684, 
PP: 27-30. 

2. O. Esmaili1 S. Epackachi M. Samadzad and S.R. Mir-
ghaderi, “Study of Structural RC Shear Wall System in a 
56-Story RC Tall Building” ,The 14th World Conference 
on Earthquake Engineering October 12-17, 2008, Beijing, 
China.

3. Kaustubh Dasgupta“Seismic Design of slender Rein-
forced Concrete Structural Wall”

4.Ali Soltani, Farhad Behnamfar, Kiachehr Behfarnia, 
Farshad Berahman , “Numerical tools for modeling of RC 
shear walls”, Proceedings of the 8th International Confer-
ence on Structural Dynamics, EURODYN 2011 Leuven, 
Belgium, 4-6 July 2011, ISBN 978-90-760-1931-4. 

5.Chaitanya Kumar J.D., Lute Venkat, “Analysis of multi 
storey building with precast load bearing walls”, Inter-
national Journals of Civil and Structural Engineering, 
Volume4,No2,2013.

6. P. P. Chandurkar, Dr. P. S. Pajgade, “Seismic Analysis 
of RCC Building with and Without Shear Wall”, Interna-
tional Journal of Modern Engineering Research (IJMER) 
Vol. 3, Issue. 3, May - June 2013 pp-1805-1810 ISSN: 
2249-6645. 

The natural frequency is increases by 25.70% for struc-
tural wall system when compared with beam column sys-
tem for mode 1 and increased by 69.88% for structural 
wall system when compared with beam column system 
for mode 12. Mode 12 gives maximum natural frequency 
(HZ). 

 
Figure 5.11: Variation of natural frequency with mode 

shapes for G30S1 models.

6.Conclusion
The overall thirty nine building models are analysed. Fi-
nite element software ETABS is used to carry out the Re-
sponse spectrum method of analysis. On the basis of the 
results of the analytical investigation carried out on the 
building models the following conclusions are drawn.

1.The percentage change in maximum storey displace-
ments in beam column system and RC structural wall 
system is almost same for different soil types (I, II) and 
different seismic zones (II, III, IV) considered.

2.The percentage increase of maximum story displace-
ments in beam column system comparing with RC struc-
tural wall system is reducing by increasing the number of 
stories.

3.Average decrease in maximum storey displacements in 
beam column system from seismic zone IV to zone II for 
the models considered is 56.78%.

4.Average decrease in maximum storey displacements in 
shear wall system from seismic zone IV to zone II for the 
models considered is 57.53%.

5.The percentage change in storey shear in beam column 
and RC structural system is almost same for different soil 
types (I,II) and seismic zones (II,III,IV) considered.

6.The percentage increase in storey base shears in beam 
column system comparing with RC structural wall system 
is reducing by decreasing the number of stories.

7.Alfa Rasikan, M.G.Rajendran, “Wind Behavior of 
Building with and without Shear Wall”, International 
Journal of Engineering Research and Applications, ISSN: 
2248-9622, Vol.3, Issue 2, March- April 2013, PP.480-
485.

8.IS: 456-2000 Indian Standard code of practice for plain 
and reinforced concrete, Bureau of Indian Standards, New 
Delhi. 

9.IS: 1893 -2002 Indian Standard Code of practice for cri-
teria for Earthquake resistant design of Structures, Bureau 
of Indian Standards, New Delhi. 

10.IS: 875-1987 Code of Practice for Design loads (Part 
1 to 3) (other than Earthquake) for Building and Struc-
tures.

11. IS 13920: 1993 - Ductile Detailing of Reinforced 
Concrete Structure subjected to Seismic Forces- Code of 
Practice   


