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ABSTRACT

Shear walls are structural elements that protect structures from lateral loads such
as wind and earthquakes. When the external walls of a building are
insufficiently strong and stiff, shear walls are added to the interior to provide
greater strength and stiffness. When the permissible span width ratio for the
floor or roof diaphragm is exceeded, these shear walls are required. Shear walls
are flexural members that are commonly used in high- and low-rise buildings to
prevent total collapse due to seismic stresses.

Here hybrid shear wall means a combination of shear wall and X bracing. This
research is focused towards presenting the behavior of structure considering
three different cases namely, structure with X bracing at corner, structure with
shear wall at corner and structure with hybrid shear wall at corner.

The structure was modelled and analyzed using analytical application ETABS v
2016. The parameters of comparison were Storey displacement, storey shear.
Storey drift, storey stiffness and base shear.

Keywords: Hybrid Shear Wall, Response Spectrum Analysis, Shear wall, Seismic

Forces.

[. INTRODUCTION

vulnerable to lateral loads induced by wind and
seismic forces, in addition to these vertical loads.

High stresses, sway movement, and vibration can all

To securely carry gravity and lateral loads, tall

building design entails a conceptual design,
approximation analysis, preliminary design, and
optimization. The basic goal of all structural systems
employed in the construction of structures is to
effectively transfer gravitational loads. Dead load,
active load, and snow load are the three most

frequent loads caused by gravity. Buildings are also

be caused by lateral loads.

The structural design of high-rise buildings

incorporates wind and earthquake dynamic
calculations. Computer performance has improved
dramatically in recent years, and practically all
structural designers now utilise computer software for

high-rise building structural design. In high-rise
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buildings susceptible to lateral wind and seismic

stresses, shear walls are extremely critical.

II. Literature Survey

In this study we are preparing review of literatures,
journals related to advancesin construction industry
mainly in concrete technology. Following research

has been reviewd as follows:

Alshawabkeh Shorouq and Wu Li (2019) A "hybrid"
concrete shear wall system was investigated in this
study, which included mild steel reinforcement as
well as posttensioned steel for flexural strength and
inelastic energy dissipation. In order to examine the
expected seismic behaviour of the concrete wall
subjected to seismic loading in a series of prototype or
model hybrid walls of post tensioned steel in precast
concrete shear walls and cast-in-place concrete shear
walls, a logical parametric study was conducted.

The use of mild steel in addition to post-tensioned
steel in reinforcing the concrete shear wall improved
the characteristics of the concrete shear wall in terms
of resisting seismic forces, particularly in terms of
reducing lateral displacement (i.e., dislocation) caused
by an earthquake loading, according to the findings.
Satya Narayan Reddy et al (2019) In this study, a
residential building (modeled as conventional Frame,
Shear wall and hybrid structure) is evaluated for its
Dynamic performance under different seismic zones
using ETABS (2016). The load considerations and
Design conform to IS 1893: 2016 PART I. The Storey
Stiffness, Storey shear, Maximum Storey Drift and
Maximum Story Displacement of the three different
models under different seismic zones was compared.
The analysis incorporates the response spectrum
method conforming to IS 1893-2016 part 1 and the
load considerations conforming to IS 456 and ductile
designing incorporated as per IS 13920-2016.
Conclusion stated that the shear wall structure

performs effectively at severe seismic zone. The

conventional RC frames are prone to high storey
drifts and displacement at higher seismic zones. The
Storey drift and the Storey displacements were well
within the limits as per the IS codes. Storey drift and
only 25% and 40%

respectively in the shear wall structure when

Storey displacements was

compared to the Conventional RC frame structure.
The variation of the stiffness was the lowest in the
Shear wall structure and the highest in the
conventional RC structures. But stiffness variation is
slightly varying in case of shear wall structure due to
a high percentage of openings in stilt and parking
floor.The stiffness variation in the conventional frame
structure was found most. Storey shear in shear wall
structure is 40 % lesser compared to conventional and

25% in hybrid structure.

IITI.OBJECTIVES OF THE STUDY

e Behaviour study of 10 storey high rise RCC

structure with X bracing, shear walls and hybrid

shear wall for seismic & wind loads.

e The variation of storey drifts of the models to be

investigated.

e The variation of displacement has to be
investigated = considering response  spectrum
analysis.

e It is necessary to perform both similar static

analysis and response spectrum analysis.

e The response of three structural system are to be

investigated.

IV. METHODS AND MATERIAL

Steps of Modelling

Step 1 Reviewing research papers published by
different authors in order to identify the scope of the
research.

Step 2 Defining grid system data for x and y

coordinates. In ETABS, X coordinates are defined on
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The Z direction defined the storey height.
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Step 3 Defining structure object and applying simple

storey data, here number of storey is G+10 with

Fig 1 Grid System Data

typical storey and bottom height is 3.2 m.
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Step 3 This step defines the properties of material as

here RCC structure is considered with X bracing,

Fig 2 Model Template

shear wall and hybrid shear wall.
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Fig 3 Defining properties of steel

Step 4 Defining section data for beam, column, slab,

X bracing system and shear wall
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Fig 3 Defining section properties for beam
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Fig 9 Defining section properties for X bracing system
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Fig 3 Defining properties of column
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Fig 10 Frame section property reinforcement data fro
design type and rebar material

43 Wall Property Data

Fig 7 Defining properties of slab
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Fig 8 Defining section properties of reinforcement

data

Fig 11 Defining properties of shear wall

Step 5 Defining load pattern for dead, live and seismic
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Fig 12 Defining seismic load pattern as per IS 1893
part 12016
| 43 Response Spectrum Function Definition - 1S 1893:2002 X

Function Damping Ratio

e T

Function Name

General
Load Case Name [Ea Desian...
Load Case Type Response Spectum v Notes...
Exclude Objects in this Group |Nm Applicable
Mass Source |p.,w;,,.,5 (MsSeet)
Loads Applied
Load Type Load Name Function ‘Scale Factor o
|
Acceleration U1 | Defaut Unform 9806.65 Add
Aceeleration Uz | Defaut Unform 980665 Delete
Acceleration U3 | Default Uniform 9806.65
[ Advanced
Other Parameters
Modal Load Case Modal v
Modal Combination Method cac v

[ Include Rigid Response

Directional Combination Type

cac3 v

Modal Damping |Constant at 0.05

Modify/Show.

Diaphragm Eccertricty |0 for Al Diaphragms

0K

Modify/Show.

Cancel

Parameters Defined Function
Seismic Zone Factor, Z 0.36 Period Acceleration
Soil Type 1} ~
0 ~ 036 -
01 0.3
0.55 05
[1X:] 0612
1 0.4856
12 0.408
14 0.3457
16 0.306
Convert to User Defined 18 v 0272 hd
Function Graph Flot Options
& O Linear X - Linear Y
960 o O Linear X-Log Y
840
=D @® Log X -Linear Y
800 O LogX-Log ¥

1E-01 TE+00 TE+01
Cancel

Fig 13 Defining response spectrum function

Fig 14 Defining Load case data for Response
Spectrum
Step 6 analyzing the structure for displacement, drift

and shear force

Fig 15 Analyzing stress
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Slab Thickness 200mm

Wall Thickness 230mm

Shear wall Thickness 200mm
Column Size 450X450mm
Beam Size 450X250mm

Table 2 Geometrical Description of Bracing System

Fig 16 Storey Drift
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Fig 17 Stress on Shear Wall
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Total Flange Width 250 mm
Total Fhange Thickness 25 mm
Web Thickness 13 mm
Bottom Flange Width 250 mm
Bottom Flange Thickness 25 mm
Fillet Radium 0
Steel I/ Wide
Section Shape Flange

Fig 18 Analysis of Displacement
Table 1 Geometrical Description of Symmetrical

Building
Geometrical Description of Symmetrical Building
Length in X-direction 25m
Length in Y-direction 25m
Floor to Floor Height 3m
Total Height of Building 30m

V. ANALYSIS RESULT
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VI.CONCLUSION

This research is focused towards presenting the
behaviour of structure considering three different
cases namely, structure with X bracing at corner,
structure with shear wall at corner and structure with
hybrid shear wall at corner. The structure was
modelled and analyzed using analytical application
ETABS v 2016. The parameters of comparison were
Storey displacement, storey shear, storey drift, storey

stiffness and base shear.

v' Storey displacement is the lateral displacement
of the storey relative to the base. It is the total
displacement of the 10th storey with respect to
the ground. Compared to X bracing and shear
wall, the hybrid shear wall structure has lower
displacement values.

v' Storey Drift is defined as the ratio of
displacement of two consecutive floor to height
of that floor. Compared to X bracing and shear
structure, the hybrid Shear wall structure has
lower Drift ratios. Storey drift of building is
within the limit as clause no 7.11.1 of IS-1893
(Part-1):2002.

v’ Storey shear factor is the ratio of the story shear
force when story collapse occurs to the story
shear force when total collapse occurs. Here the
storey shear was minimum for structure with X
bracing in comparison to other two cases.

v Storey stiffness is estimated as the lateral force
producing unit translational lateral deformation
in that storey, with the bottom of the storey
restrained from moving laterally, i.e., only
translational motion of the bottom of the storey
is restrained while it is free to rotate. Maximum
storey stiffness was analyzed in structure with
shear wall as compared to structure with x
bracing and structure with hybrid shear wall.

v' Base shear is an estimate of the maximum

expected lateral force on the base of the

structure due to seismic activity. It is calculated
using the seismic zone, soil material, and
building code lateral force equations. Here the
base shear was found maximum in structure
with hybrid shear wall at corner in comparison
to structure with shear wall and structure with

x bracing.

VII.  Future Scope

Parameters of material consumption in terms of
weight of steel, volume of concrete, time of
construction and cost should be evaluated to
outline and compare the economic efficiency of
the structures.

In this study hybrid shear wall is considered as
a combination of X bracing and shear wall ,
whereas hybrid shear wall may be prepared
using different materials such as using polymers
for future study.

This research is limited to seismic analysis and

in future wind load can be further considered.
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