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Abstract— In present era, development of tall buildings
preferred due to scarcity of space. This scarcity has led to
the vertical construction growth of low rise, medium rise,
tall buildings. These buildings general used RCC framed
structures subjected to vertical as well as horizontal loads.
But for the buildings taller than 15 to 20 stories this system
is not adequate because it does not provide the required
lateral stiffness. By providing shear wall at suitable
locations the required stiffness can be provided. This paper
focuses on the study of the effect of wind load on G+13
storey RCC building with shear wall provided.

Index Terms— Seismic; analysis; wind; multi-storey;
shear wall; STAAD Pro

l. INTRODUCTION

n general, for design of tall buildings both wind as well
as earthquake loads need to be considered. Governing
criteria for carrying out dynamic analyses for
earthquake loads are different from wind loads.
According to the provisions of Bureau of Indian
Standards for earthquake load, 1S 1893(Part 1):2002,
height of the structure, seismic zone, vertical and
horizontal irregularities, soft and weak storey
necessitates dynamic analysis for earthquake load. The
contribution of the higher mode effects are included in
arriving at the distribution of lateral forces along the
height of the building. As per IS 875(Part 3):1987,
when wind interacts with a building, both positive and
negative pressures occur simultaneously, the building
must have sufficient strength to resist the applied loads
from these pressures to prevent wind induced building
failure Load exerted on the building envelope are
transferred to the structural system and they in tum
must be transferred through the foundation into the
ground, the magnitude of the wind pressure is a
function of exposed basic wind speed, Shear walls
provide large strength and stiffness to buildings in the
direction of their orientation, which reduces lateral
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sway of the building and thereby reduces damage to
the structure and its contents. Shear wall is a vertical
structural element that resists lateral forces in the plane
of the wall through shear and bending. The behavior
of shear walls depends on the material used, the wall
thickness, length & position of the wall in the building
frame. Their thickness canbe above 150 mm or below
400 mm in tall buildings; they arelike vertical-oriented
wide beams that carry the earthquake load towards the
foundation. This wall resists the lateral loads that are
imposed on the structure due to wind, earthquake, or
sometimes due to hydrostatic or lateral earth pressure.
Shear wall buildings are a common choice in many
earthquake- prone countries. They are efficient in
reducing construction costs. Also reduces wind or
earthquake damage in structural and non- structural
elements such as glass windows and construction
materials. Buildings with shear walls have shown very
good performance during earthquakes in high seismic
areas. Shear walls designed to resist gravity/vertical
loads and earthquake/wind lateral loads. These types
of walls are structurally combined with the roof or
floor. These wallsresist the shear forces that try to
push the walls up and the lateral forces of air that push
the walls in and out of the structure.

1. AIM

Aim of the present study is to compare the behavior of
multi-storey building with shear wall to analyze the
effectof building height on the performance under
earthquake forces and wind forces both positive and
negative.

1. RESEARCH OBJECTIVES
1) To study the effectiveness of shear wall to resist
seismic forces wind forces.
2) To analyze the building using seismic analysis and
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wind analysis Method in STAAD Pro software.
3) To study the results of various parameters such as
displacement, torsion and deflection.

IV.  METHODOLOGY

Various IS Codes like IS 1893:2016(Part 1) , IS
456:2000and IS 875 (part 3) was referred for design
purpose. The required typical plan for analysis and
design purpose is collected from a construction site of
a G+13 storey building.

Following data is used for modelling of RC framed
building:

Structure type: Residential Building, commercial
buildingNumber of stories: 13

No. of stories=13

Wind zone =3

Length = 12.25 m, each bay @4m
Height = 42 m, each bay @3m
Width = 12.25 m, each bay @4m
Live Load; Area load= 2.5Kn/m”2
Location — Nagpur

Wind zone — 111

wind speed =44m/s

Wind Load; as per the 1S-875(Part-3)
Concrete grade M25

Steel grade Fe415 Following are the steps used for
modellig

o Firstthe grid line is prepared in STAAD Pro.

e The materials like concrete and steel are defined.

e Frame sections as beams, columns, shear walls,
slabare defined.

e Properties of beams, columns, slabs, shear wall
aredesigned.

o Define the load cases.

e Assign the loading as Dead load, Live load,
Windloads, Seismic loads.

e Assign the support conditions as fixed and
Analyzethe model.
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Fig.Typical Plan of Building
B. Load Bearing Shear Wall

The key difference between the conventional framed
system(with or without shear wall system) and the
RCC LBSW system is the significant inclusion of
more load bearing walls.Due to the presence of longer
walls with higher stiffness in response to lateral loads,
a well-detailed RCC LBSW system provides
exceptional rigid buildings at satisfactory ductility.
Several structures with RCC LBSW System have
performed exceptionally well around the world during
times of natural calamities by providing the expected
structural integrity and life safety.

Step-1: Modeling:

With respect to the consideration of type of structure
modeling has been done using Geometry and
Structural Wizard tool.

Step-2: Generation of Nodal Point:

As per the planning with respect to the positioning of
column in building, their respective nodal point has
beencreated on that model.

Step-3: Shear wall surface:
Design shear wall by using Add Surface tool at

specified locations.

Step-4: Property Definition:
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Using General-Property command define the property
as per size requirement to the respective building on
STAAD- Pro.

Step-5: Create and Assign Support & Member
Property:

After column definition at supports have been
provided asfixed below each column by selecting
columns using Node Cursor and its cross- section
assigning based on load calculations and property
definition.

Step-5:3-DRendering:

After assigning the member property to structure the
3-D view of the structure can be shown using 3-D
Renderingcommand.

Step-6: Load Assignment:

i. Dead load

The dead load contains of the weight of walls,
partitions floorfinishes, false ceilings, floors and the
other permanent standing construction in the
buildings. The dead load loadsare estimated from the
dimensions of various members of building and their
unit weights. The unit weights of plain concrete and
reinforced concrete taken as 50kN/m3. As per 1S:1893
(Part 1)-2016, the dead load have been assigned on the
basis of member load, floor load, self-weight of the
beamsdefinition.

ii. Live Load
As per 1S:875 (part 2)-1987, live load 2.5kN/m has
beenassigned to the members.

iii. Wind Load

After defining the wind load as per requirement of IS:
1893(Part 1): 2016, the wind load has been assigned
with respect to +X, -X, +Z, and —Z directions with
their respective appropriate wind factor.

iv. Load combination

Required load combinations cases for wind analysis
have been assigned to the model based on specified
loading combinations provided in the Indian
standard CODES thatare also available in STADD-
Pro.

Step-7: Structural analysis on STADD-Pro.
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After adding Analysis/Print, using Run Analysis
Command, the structure is analyzed and bending
moment is undertaken through the Post processing
mode to recognize their shear forces, bending moment
diagrams to it check is safe or not.

Step-8: Design of Structure on STADD-Pro

The design is undertaken as per 1S 456:2000 for RCC.
M25 concrete and Fe500 is used as design parameters.
Percentage steel of 1.2% has been specified as per IS
Code standards andthe design parameters have been
assigned to respective every beam and column to get
the final design.

Step-9:Output Generation.

After that output file is generated which containing the
structural design of each individual beam and column
member of structure.

bending moment is undertaken through the Post
processing mode to recognize their shear forces,
bending moment diagrams to it check is safe or not.

STAAD-Pro model Load to make the structure seismic
forceresistant, the fundamental period of the building
while vibration should be calculated and procure as
input to STADD-Pro for seismic analysis. The
considered building isin zone IV. These values are
derived as input to the seismic definition in STADD-
Pro and seismic forces are calculated. The wind force
acting on the

Figl: Front view
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Fig 2: Wind analysis +X- directipn
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Fig3: Wind analysis in +Z direction

Fig5: bending momebt
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Graphical representation of the both building
CONCLUSION

From the above study work, it is observed that in 13
story building, constructing building with shear wall
in short span at middle is economical and effective as
compared with the building without shear wall. From
this it can be concluded that large dimension of shear
From the above study work, it is observed that in 13
story building, constructing building with shear wall
in short span at middle is economical and effective as
compared with the building without shear wall. From
this it can be concluded that large dimension of shear
wall is not effective in less number of stories of any
building but it is effectivesThe structure reprenst in
high number of stories.
e Software does not take direct values from IS-
875(3) for the wind load; hence must be improved.
o Software does not support Indian codes like 1S-456
for concrete design and IS -13920 for shear wall
design, hence must be improved
e *Results are acceptable in both building and very
significantly loss (37.55% in top story) in
deflection in shear wall building has been shown
compared to normal building without shear wall

Fig1.1 Beam no. 611

Deflection in global X axis load case 2
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Fig 1.2 Beam no. 611

Deflection in global Y axis
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