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Methodology:
To study this structural behavior the soft ware ETABS 
9.7.4 program has been to used. ETABS 9.7.4 is anana-
lyzing program that is mainly used for drift story ,support 
reactions, shear forces and bending moments of members 
under seismic loads and wind loads. The program of-
fers general purpose structural analysis and design along 
with the extensive model generation and post –process-
ing facilities.Dynamic analysis shall be performed to ob-
tain  design seismic force and its distribution to different 
levels along the height of the building and lateral loads 
are assumed to be concentrated at the floor levels for the 
buildings . The dynamic analysis shall be done by using 
response spectrum method. According to IS 1893:2002.

4.2.1 DETAIL OF STRUCTURE:
Plan Dimension :  42m x 30m,  X-Dir.  7-bay * 6m =42m, 

Y-Dir.  5-bay * 6m =30m

Typical plan of a framed with shear wall structure.

Abstract:
The aim of present work is to study and compare the ef-
fect of using framed shear wall system and framed tube 
system in resisting lateral load for tall buildings with rect-
angular shapesoand to know the much effective system 
in resisting lateral loads for the structures up to 30 stories 
and for structures beyond 30 stories .

Structures with  Framed  Shear Wall System and Framed 
Tube System are considered  in the work for  ( 20, 30, 40, 
50, and 60 ) story and the  analysis to be carried out for 
the given problem with results of (Roof  Displacements, 
Base Shear , support reactions and joint displacements ) 
are  to be studied and compared.  Modeling and analysing 
of the building considered to be carried out by using the 
soft ware  ETABS

Introduction:
Due to the increase of population in urban areas there 
is a need to accommodate the influx in the urban areas. 
However due to rapid increase of land cost, and limited 
availability of land the trend is to build high rise build-
ing. Various types of structural system have been used 
to facilitate the demand of high rise structures.In the tall 
structure the lateral drift is the most critical factor to be 
considered while designing . 

To reduse the lateral deflection the stiffness of the build-
ing has to be increased considerably. We can not stop 
earth quakes and wind but we can prevent ourselves from 
them . Providing framed shear wall system or framed tube 
system in the building  greatly helps in improving its re-
sistance behavior to lateral loads.
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4.2.3 Lateral Load Resisting Structural Sys-
tems Consideredare:

Framed Shear Wall System The shear wall system is con-
sidered here to resist lateral resisting system.
Framed Tube System Column in the Tube System in the 
outer periphery are 2m center to center.

Analyzing:

Structures with  Framed  Shear Wall System and Framed 
Tube System are considered  in the work for  ( 20, 30, 40, 
50, and 60 ) story and the  analysis to be carried out by 
using the software ETABS 9.7.4 for the given problem 
with results of (Roof  Displacements, Base Shear , sup-
port reactions and joint displacements ) are  to be studied 
and compared.  

Results and Discussion:

5.1 Base Shear due to Lateral Loads:

The Base Shear (Story Shear) in KN due to lateral loads 
is calculated for the (20, 30, 40, 50 and 60) story structure 
with different lateral structural systems and graph for base 
shear and number of stories have been presented in this 
chapter.

Typical plan of a framed tube structure 

4.2.2 LOADS:

1-Dead Load-Self Weight of the Slab + Self Weight of 
beams and columns + Floor finish + Wall Load
Floor finish      (ceramic floor finishing with cement mor-
tar).Wall load  (Thirmostone light weight Blocks with 
width of 120mm are considered).
2-Live Load-Live Load   (Considered as a residential 
building as per IS: 875 (part 2) - 1987
3-Wind Load-Wind Load considered for the Hyderabad 
region for the terrain category 3 and class C from IS: 875 
(part 3) - 1987
4-Earthquake Load-Earthquake load is considered in the 
form of Spectrum load for Zone – 2, Response reduction 
factor – 5, Importance factor – 1.5, Soil Type –medium 
values taken from IS : 1893 - 2002 
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Fig.  5.1 Graph – Base Shear (Story Shear) in KN with Number of stories for Framed Shear Wall System and 
Framed Tube System in X- direction.

Fig.  5.2 Graph – Base Shear (Story Shear) in KN with Number of stories for Framed Shear Wall System and 
Framed Tube System in Y- direction.

5.2 Base Reaction at service combinations:
The Base Reactions in KN at service combinations loads is calculated for the (20, 30, 40, 50 and 60) story structure with 
different lateral structural systems and graph for reaction shear and number of stories have been presented in this chapter 
(maximum support reactions for the central supports and the outer peripheral supports). 

Table 5.2 Results obtained for Base Shear (story shear) in KN due to lateral load for the (20, 30, 
40, 50 and 60) story structures in Y-direction.
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system and graph for Joint displacement and number of 
stories have been presented in this chapter. The Displace-
ment due to the Wind load for the (20, 30, 40, 50 and 60) 
story structure have been presented in this chapter. 

5.4 Lateral Roof Displacement due to Wind 
load combinations:
The Lateral Roof Displacement in mm due to the wind 
load is calculated for the (20, 30, 40, 50 and 60) story 
structure with framed shear wall system and framed tube 
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Table 5.3 Results obtained for maximum base reactions at service combinations for the (                 
20, 30, 40, 50 and 60) story structures.

Table 5.14 Results obtained for Maximum Roof Displacement at service combinations for the 
(20, 30, 40, 50 and 60) story structures.

Fig.  5.23 Graph – Maximum Base Reactions in KN with Number of stories for Framed Shear Wall System and 
Framed Tube System 

5.3 Roof Displacement at service combinations:
The Roof Displacement in mm at service combinations loads is calculated for the (20, 30, 40, 50 and 60) story structure 
with different lateral structural systems and graph for roof displacement and number of stories have been presented in 
this chapter. 
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Table 5.25 Results obtained for Maximum Lateral Roof Displacement due to wind load combi-
nations for the (20, 30, 40, 50 and 60) story structures in X-direction.

Fig.  5.24 Graph – Maximum Roof Displacement in mm with Number of stories for Framed Shear Wall System 
and Framed Tube System.

Fig.  5.25 Graph – Maximum Lateral Roof Displacement due to wind load combinations in mm with Number of 
stories for Framed Shear Wall System and Framed Tube System in X-direction.
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tube system and graph for lateral roof displacement and 
number of stories have been presented in this chapter . 
The Displacement due to the earthquake load for the (20, 
30, 40, 50 and 60) story structure have been presented in 
this chapter. 

5.4 Lateral Roof Displacement due to Earth-
quake load combinations:
The Lateral Roof Displacement in mm due to the earth-
quake load is calculated for the ( 20, 30, 40, 50 and 60 
) story structure with framed shear wall system and 
framed 
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Table 5.26 Results obtained for Maximum Lateral Roof Displacement due to wind load combi-
nations for the (20, 30, 40, 50 and 60) story structures in Y-direction.

Table 5.37 Results obtained for Maximum Lateral Roof Displacement due to earthquake load 
combinations for the (20, 30, 40, 50 and 60) story structures in X-direction

Fig.  5.26 Graph – Maximum Lateral Roof Displacement due to wind load combinations in mm with Number of 
stories for Framed Shear Wall System and Framed Tube System in Y-direction.
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Table 5.38 Results obtained for Maximum Lateral Roof Displacement due to earthquake load 
combinations for the (20, 30, 40, 50 and 60) story structures in Y-dire

Fig.  5.28 Graph – Maximum Lateral Roof Displacement due to wind load combinations in mm with Number of 
stories for Framed Shear Wall System and Framed Tube System in Y-direction.

Fig.  5.27 Graph – Maximum Lateral Roof Displacement due to earthquake load combinations in mm with Num-
ber of stories for Framed Shear Wall System and Framed Tube System in X-direction.
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Conclusions:

- It is evident from the observing result that the lateral roof 
displacements in the (20) story structures Framed Shear 
Wall System and Framed Tube System are very close (dif-
ference of nearly 7.3mm for wind load and 19mm for E.Q. 
load in X-direction and 9.3mm for wind load, 24 for E.Q. 
load in Y-direction) As the Framed Shear Wall System is 
economical compared to the Framed tube system Framed 
Shear Wall System is preferred. The shear wall acts as 
a vertical cantilever for the building, the wall is stiff for 
shorter lengths but as the length goes on increasing stiff-
ness of the wall decreases, hence it gets ineffective for 
much higher heights.

For the (30, 40, 50 and 60) story structures the Framed 
Tube is very much effective in resisting lateral loads (both 
Wind and Earthquake loads) compared to the Shear Wall 
Structures.- For the structure with Framed Tube System, 
the maximum support reactions for outer periphery sup-
ports are much less compared to that of the Shear wall 
structure as the columns are very close to each other this 
will help its stiffness participation as a result the amount 
of reactions will be less in Tube System when compared 
to Shear Wall System.- Maximum Base Shear for (30,40, 
50 and 60) story structures is observed for structure with 
Framed Tube System.
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