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Abstract- In the seismic design of buildings, reinforced
concrete structure walls, or shear walls, act as a major
earthquake resisting members. Structural walls provide
a resistance against the lateral loads system. The
properties of these seismic shear walls dominate the
response of the building, it is important to evaluate the
seismic response of the walls appropriately. In this
project we are considering 5x5 bay plan with G+14
storey height of building to be constructed in zone Il
by providing shear walls of uniform thickness (200mm)
in various locations of buildings. “Linear equivalent
static method” analysis of the building is done using
ETABs 2015. In this present study, main focus is to
determine the solution for shear wall location in multi
storey building. Effectiveness of shear wall has been
studiedwith the helpof five different models. Model-I is
bare frame structural system and other four models are
dual type structural system. An earthquake load is
applied to a building of 15 stories located in zone IlI.
The building act as a vertical cantilever in the form of
separate planner walls.

Index Terms- Location of Shear wall, ETABS,
Earthquake resistant structure, Equivalent Static
analysis.

I. INTRODUCTION

1.1GENERAL

Shear wall may be defined as structural elements,
which provide strength, stiffness and stability against
lateral loads deriving strength and stiffness mainly
their shape in many cases, high rise buildings are
designed as a framed structure with shear walls that
can effectively resist horizontal forces.

Shear walls are one of the most efficient lateral force
resisting elements in multi-storeyed buildings. Many
modern constructions use shear wall as main source
for lateral force resistance and can also be used for
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seismic rehabilitation of exsting buildings. Since
plastic hinges forms in the beams and not in the wall,
shear wall frame interaction system is more reliable.
In addition, benefit of reducing lateral sway in the
building under seismic loading can be available using
shear wall.

The use of shear wall structure has gained popularity
in high rise building structure, especially in the
construction of service apartment or office/
commercial tower. It has been proven that this system
provides efficient structural system for multi-storey
building in the range of 30-35 storey’s (MARSONO
& SUBEDI, 2000). In the past 30 years of the record
service history of tall building containing shear wall
element, none has collapsed during strong winds and
earthquakes (FINTEL, 1995).

1.2RC SHEAR WALL

Reinforced concrete (RC) buildings often have
vertical plate-like RC walls called Shear Walls in
addition to slabs, beams and columns. These walls
generally start at foundation level and are continuous
throughout the building height. Their thickness can
be as low as 150mm, or as high as 400mm in high
rise  buildings. The overwhelming success of
buildings with shear walls in resisting strong
earthquakes is summarized in the quote, “We cannot
afford to build concrete buildings meant to resist
severe earthquakes without shear walls.” as said by
Mark Fintel, a noted consulting engineer in USA. RC
shear walls provide large strength and stiffness to
buildings in the direction of their orientation, which
significantly reduces lateral sway of the building and
thereby reduces damage to structure and its contents.
Since shear walls carry large horizontal earthquake
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forces, the overturning effects on them are large.
Shear walls in buildings must be symmetrically
located in plan to reduce ill-effects of twist in
buildings. They could be placed symmetrically along
one or both directions in plan. Shear walls are more
effective when located along exterior perimeter of the
building such a layout increases resistance of the
building to twisting.

1.3 FUNCTION OF SHEAR WALL

Shear wall systems are one of the most commonly
used lateral load resisting systems in high-rise
buildings. Shear walls have very high in plane
stiffness and strength, which can be used to
simultaneously resist large horizontal loads and
support gravity loads, making them quite
advantageous in many structural engineering
applications. Shear walls must provide the necessary
lateral strength to resist horizontal earthquake forces.
When shear walls are strong enough, they will
transfer these horizontal forces to the next element in
the load path below them. These other components in
the load path may be other shear walls, floors,
foundation walls, slabs or footings. Shear walls also
provide lateral stiffness to prevent the roof or floor
above from excessive sideway. When shear walls are
stiff enough, they will prevent floor and roof framing
members from moving off their supports. Also,
buildings that are sufficiently stiff will usually suffer
less non-structural damage.

Use of shear wall gives a structurally efficient
solution to stiffen a building. The main function of
shear wall is to increase the rigidity for lateral load
resistance in the tall buildings. Shear walls are
commonly used as a vertical structural element for
resisting the lateral loads that may be induced by the
loads due to wind and earthquake. Besides they also
carry gravity loads. A well-designed system of shear
wall in building frame improves seismic performance
significantly. A box system structure that consists of
reinforced concrete walls and slabs are used in high
rise building.

AR T S PO T
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Fig.1.1 Functions of shear wall
The properties of seismic shear walls dominate the
response of the buildings, and therefore it is
important to evaluate the seismic response of the
shear walls appropriately. Also, it is necessary to find
out the effective location of shear wall in the
structure.
2. OBJECTIVES

The principal objectives of the study are as follows:

1. To study the Optimum location of shear wall
having uniform thickness throughout the
building.

2. To study the storey displacement of structure for
different location of shear wall.

3. To study the storey drift for different location of

Shear wall.

4. To study the storey shear for different location of
shear wall.

5. To study the mode shapes for different location
of shear wall.

3. BUILDING CONFIGURATION AND
METHODOLOGY

The present study is an effort towards analysis of the

structure located on a flat ground during the

earthquake. An ordinary moment resisting building of

Gt+14 stories located over a medium soil is

considered. The number of bays will be kept as 5

along both direction and the bay size will be kept as

4m with the storey height being 3m. The building

will be analysed considering zone Il by static

equilibrium method using ETABS 2015 software.

Three-dimensional space frame analysis will be

carried out for five different building configurations

resting on flat ground under the action of seismic

load. The configurations include the thickness of

shear wall like 200mm and height building of 15

storeys.

The Various building models considered are:

e Model 1: Bare frame building.

e Model 2: Building with shear wall at corner.

e Model 3: Building with shear wall at mid span.

e Model 4: Building with shear wall at 2nd grid
corner.

e Model 5: Building with shear wall at 2nd mid
span.
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3.1 METHODOLOGY

To study and evaluate the behaviour of reinforce
concrete buildings resting on the sloping ground,
equivalent static analysis of a RC-building with fixed
base is done considering different types of shear
walls using ETABS. To study behaviour of shear
wall with different thickness and determining
percentage of reinforcement on sloping ground.
Equivalent static Analysis of all building models, in
terms of base shear and roof displacement is
presented and compared with the different thickness
of shear wall.

The material and sectional properties in the analysis
of different building compositions are as per IS
456:2000. Dead loads and live loads are compared as
per IS 875 (part 1):1987 and IS 875(part 2):1987
respectively. Lateral load parameters are considered
confirming to IS 1893 (Part 1): 2002. The load
combinations are considered as per IS 875 (Part 5):
1987.

3.2 SOFTWARE

The software used in this program is ETABS 2015.
ETABS is a special purpose computer program
developed specifically for building systems. The
concept of special purpose programs for building
type structures was introduced more than 35 years
ago [R. W. Clough, et al., 1963]. However, the need
for special purpose programs, such as ETABS, has
never been more evident as Structural Engineers put
nonlinear static and dynamic analysis into practice
and use the greater computer power available today
to create larger, more complex analytical models.
With ETABS, creating and modifying a model,
executing the analysis, design, and optimizing the
design are all done through a single interface that is
completely integrated within Microsoft Windows.
Graphical displays of the results, including real-time
display of time-history displacements, are easily
produced. Printed output, to a printer or to a file, for
selected elements or for all elements, is also easily
produced. This program provides a quantum leap
forward in the way models are created, modified,
analysed and designed.

The analytical capabilities of ETABS are just as
powerful, representing the latest research in
numerical techniques and solution algorithms.

3.3 ANALYSIS CONSIDERATION
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In the 3D analysis of various types of models
following methods are studied.

e Equivalent Static Method

3.3.1 Equivalent Static method

The Equivalent Static method is the simplest method
of analysis and requires less computational effort
because the forces depend on the code based
fundamental period of structures with some empirical
modifier. The design base shear shall first be
computed as a whole, and then be distributed along
the height of buildings based on simple formulae
appropriate for buildings with regular distribution of
mass and stiffness. The design lateral force obtained
at each floor level shall be distributed to individual
lateral load resisting elements depending upon floor
diaphragm action.

The design lateral force or design base shear and the
distribution are given by some empirical formulae
given in the IS 1893.

3.3.2 Design Seismic Base Shear

The total design lateral force or design seismic base
shear (VB) along any principal direction shall be
determined by the following expression:

VB = Ah XW

Where,

Ah = horizontal acceleration spectrum.

W = seismic weight of all the floors.

3.3.3 Fundamental Natural Period

The approximate fundamental natural period of
vibration (T,), in seconds, of a moment-resisting
frame building without brick in the panels may be
estimated by the empirical expression:

T =0.075 h0.75 for RC frame building

T =0.085 h0.75 for steel frame building

Where,

h = Height of building, in m.

This excludes the basement storey, where basement
walls are connected with the ground floor deck or
fitted between the building columns. But it includes
the basement storey, when they are not so connected.
The approximate fundamental natural period of
vibration (T), in seconds, of all other buildings,
including moment-resisting frame buildings with
brick lintel panels, may be estimated by the empirical
BExpression.

T=0.09h/"d

Where,

h= Height of building
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d= Base dimension of the building at the plinth level,
in m, along the considered direction of the lateral
force.

3.3.4 Distribution of Design Force

Vertical Distribution of Base Shear to Different Floor
Level The design base shear (\VB)shall be distributed
along the height of the building as per the following.
Qi =

Bxpression :-

Qi=Design lateral force at floor i.

Wi = Seismic weight of floor i.

Hi = Height of floor i measured from base.

n=Number of storey in the building is the number of
levels at which the masses are located.
Distribution of Horizontal Design Lateral Force to
Different Lateral Force Resisting Elements in case of
buildings whose floors are capable of providing rigid
horizontal diaphragm action, the total shear in any
horizontal plane shall be distributed to the various
vertical elements of lateral force resisting system,
assuming the floors to be infinitely rigid in the
horizontal plane. In case of building whose floor,
diaphragms cannot be treated as infinitely rigid in
their own plane, the lateral shear at each floor shall
be distributed to the vertical elements resisting the
lateral forces, considering the in-plane flexibility of
the diagram.

4, MODELS CONSIDERED FOR ANALYSIS
4.1 Bare Frame
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Fig. 4.1 Plan of bare frame
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4.2 Shear walls located at corner
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Fig. 4.2 Plan of shear wall at corner

4.3 Shear walls located at mid span
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Fig. 4.3 Plan of shear wall at mid span
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4.4 Shear walls located at 2nd grid corner

Fig. 4.4 Plan of shear wall at corner of 2nd grid
4.5 Shear walls located at 2nd grid mid span

Fig. 4.5 Plan of shear wall at mid span of 2nd grid
5. RESULTS AND DISCUSSIONS

In this presence study the behaviour of each model is
captured and results are tabulated in form of optimum
location of shear wall, lateral displacement, storey
drift, base shear, storey shear, and time period
equivalent static analysis. The performance of all the
models are observed and compare with the suitable
model.
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5.1 Maximum Lateral Storey Displacement

To study the response of lateral load effect on
structure we used 15 storey RC building with shear
wall with different in different locations of structure
in a seismic zone Ill. The maximum displacement
occurs at each storey with respect to its base is
mentioned in following tables are obtained from
equivalent static method along both X and Y
direction. The displacement values are plotted in
graph for better comparison.

5.1.1 Maximum Lateral Storey Displacement in 15
Storeys of Zone Il
Table 5.1 Lateral Displacement in X direction

Shear Shear
Bare Shear Shear wall at W;jlil dat
Storey frame wall at W_'all at Comer span
Comer | midspan | of ._?“ of 7mé
L -
15 275 22 24.1 19.9 241
14 26.7 205 229 18.6 229
13 257 18.9 215 17.3 215
12 244 17.2 20 15.8 20
11 229 155 183 143 183
10 21.1 13.7 16.6 12.7 16.5
g 192 11.9 147 11.1 14.6
8 17.1 10.1 12.7 8.3 12.6
7 15 83 10.7 1.8 10.6
G 12.8 6.6 8.6 6.2 8.6
5 10.6 3 6.6 4.7 6.6
4 83 35 47 33 47
3 6.1 22 3 2.1 3
2 3.9 1.1 1.6 11 1.6
1 1.8 0.4 0.5 0.4 0.5
0 0 0 0 0 0
16
14
= 12
5
g a8
b7

Displacement in mm

Fig. 5.1 Lateral Displacement in X Direction
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Table 5.2 Lateral Displacement in Y direction

Shear Shear

Bare Shear Shear wall at wall at
Storey frame wall at wazll at Comer mid

Comet midspan of 2= span of

grid 2= gnid
13 433 264 30.6 214 30
14 406 244 288 19.9 282
13 317 223 26.8 18.4 263
12 348 202 243 16.8 243
11 319 18 223 152 21
10 29 15.8 202 13.3 19.3
9 26.1 13.6 17.7 11.7 17.4
3 232 11.4 15.2 10 15
7 203 8.3 12.6 32 12.4
6 17.4 13 10.1 6.3 10
3 14.3 34 1.1 49 1.6
4 11.6 38 54 34 33
3 87 23 34 21 33
2 3.8 1.2 1.7 1.1 1.7
1 29 04 0.5 0.4 0.5
0 ] 0 ] 0 ]

Storey Level

20 40

Displacement in mm

Fig. 5.2 Lateral Displacement in Y Direction

512 Observation and Discussion on Lateral
Displacement

By studying table 5.1 to table 5.2 and comparing their
values in fig 51 to fig 5.2, it is observed that
displacement values are higher in Bare frame when
compare to other model, the displacements seen in
Bare frame are comparatively more than models with
shear wall. The displacement Values in the structure
is goes on increases from lower storey to the higher
storey in the structure.
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It is observed that the displacement value in Y-
Direction is more when compare to X-Direction.

5.2 Storey Drift

“It is defined as the ratio of displacement of two
consecutive floor to height of that floor.”

The maximum permissible Drift for an RC structure
as 1S 1893 — 2002 is 0.004 times of the storey height.
The maximum storey drift values for all building
models along X and Y direction shown below.

5.2.1 Storey Drift in 15 Storeys of Zone Il

Table 5.3 Storey Drift in X Direction

- Shear Shear | ‘She=t \Ea]}i at
Storew bare wall at wall at ;| mid span
frams c i Cornar of -
ormer midspan | Do o of 2
< E erid

135 0.000241 | 0.000513 | 0.000416 | 0.000431 | 0.000422
14 0.000342 | 0.000334 | 0.000457 | 0.000438 | 0.000462
13 0.000436 | 0.000554 | 0.000502 | 0.000482 | 0.000506
2 0.0003517 | 0.000575 | 0.00054% | 0.000306 | 0.000552
11 0.000584 | 0.000592 | 0.000593 | 0.000526 | 0.00035595
10 0.000638 | 0.000602 | 0.000631 | 0.000341 | 0.000632
3 0.00068 | 0.000604 [ 0.000639 | 0.000547 | 0.0006359
g 0.000711 | 0.000396 | 0.000676 | 0.000345 | 0.000674
7 0.000732 | 0.000377 | 0.000678 | 0.000332 | 0.000676

L] 0.000744 | 0000345 | 0.000664 | 0.000506 | 0.000662
3 0.000748 | 0000498 | 000063 | 0.000467 | 0.000627
4 0.000744 | 0000435 | 0.000372 | 0.000411 | 0.000589
3 0.0007%4 | 0.000353 | 0.000432 | 0.000337 | 0.0004581
2 0.000708 | 0.000249 | 0.000333 | 0.00024 | 0.000332
1 0.0005%4 | 0.000123 | 0.000174 | 0.00012 | 0.000177
a ] a a 0 ]
Drift in X Direction
16
.
14 P R
}

12 :
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0 0.0002  0.0004  0.0006  0.0008
Storey Drift

—t—Bare frame
~a— Shear wall at Corner

Shear wall at midspan

Sheaxr wall &t Comer of 2nd gnd
s Shear wall 2t mid pan of 2nd grid

Fig. 5.3 Storey Dirift in X Direction
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Table 5.4 Storey Drift in Y Direction

S Shear
Bars Shear Shear wal[ at wall at
Storsw — wall at wall at - | mid span
frams i Cormer of o mnd
Comer midspan el of 2
2°% grid :
grid

13 0.000276 | 0.000679 | 0.000617 | 0.000482 | 0.0003%3
14 0.000438 | 0.000693 | 0.000651 | 0.000505 | 0.000629
13 0.000581 | 0.000709 | 0.000695 | 0.000528 | 0.000673
12 0.000703 | 0.000723 | 0.000741 | 0.000551 | 0.00072
11 0.000805 | 0.000732 | 0.000784 | 0.00057 | 0.000764
10 0.000888 | 0.000732 | 0.00081% | 0.000583 | 0.0008

9 0.000933 | 0.000723 | 0.000842 | 0.000388 | 0.000824
B 0.001003 | 0.000703 | 0.00085Z | 0.0003E2 | 0.000834
7 0.001039 [ 0.000671 | 0.000843 | 0.000566 | 0.000826
] 0.001062 | 0.000624 | 0.000813 | 0.000536 | 0.000798
0.001074 | 0.000562 | 0.000758 | 0.000451 | 0.000746
4 0.001078 | 0.000482 | 0.000674 | 0.00043 | 0.000664
0.001073 | 0.000384 | 0.000554 | 0.00035 | 0.000348
000106 | 0.000264 | 0.000352 | 0.0002458 | 0.000389
1 0.000%65 | 0.000123 | 0.000178 | 0.00012 | 0.00018

L

La

)

0 0 0 0 0 0

Drift in Y Direction

16

14 \

12

%
'

10

Storey Level

N & O ®

(o] 0.0002 0.0004 0.0006 0.0008 0.001 0.0012
Storey Drift

——t— Baxe frame

~—st— Shear wall at Cormer

She:r wall at midspan

Shex wall 2t Comer of 2nd grid
Shear wall at mid span of 2nd grid

Fig. 5.4 Storey Drift in Y Direction

5.2.2 Observation and Discussion on Storey Drift

By studying Table 5.3 to Table 5.4 and comparing in
Fig 5.3 to Fig 5.4 it can be observed that drift values
are different in every model. In 15 storeys building
drift values in Bare frame model goes on increases
from base up to storeys 4 and gradually reduces on to
higher stories, the drift values in model with shear
wall at corner goes on increases from base up to
storey 11 and gradually reduces on to higher stories,
the drift values in model with shear wall at mid span
goes on increases from base up to storey 8 and
gradually reduces on to higher stories, the drift values
in model with shear wall at corner of 2nd grid goes
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on increases from base up to storey 9 and gradually
reduces on to higher stories, the drift values in model
with shear wall at mid span od 2nd grid goes on
increases from base up to storey 8 and gradually
reduces on to higher stories.

Then it observed that however provision of shear
wall slightly decreases in storey drift and storey drift
in X direction is lesser when compare to Y direction.

5.3 Base Shear

“Base Shear is an estimate of the maximum expected
lateral force that will occur due to seismic ground
motion at the base of the structure.”

The base shear all values are obtained from ETABS
2015 and listed below.

5.3.1 Base Shear of 15 Storeys in Zone Ill

Table 5.5 Base Shear in X and Y Direction

Models Fx(EN) Fy (KN)

Bare frame 8521345 586.701

Shear wall at corner 1484.2903 1272.85

Shear wall at midspan 1175.6313 957.028

Shear wall at corner of 2= 1601.8012 1496.16
grid

Shear wall atg;léd span of 2% 4177 8738 075348

Baseshear in X direction

Y
=

1484 2903 1601.8012

1175.6213 1177.8738
£852.1345
200
o l
Shear Shear

Shear force in KN

]
Bare
frame

grid 2nd grid

Model type

Base shear in Y direction

1496.1564
1500 1272 8483
. 957.0284 975.3479
&2 1000
-~ 586.7911
2
= 500
=z
-
@
o0
Bare Shear She ar Shear Shear
frame wall at wall at wall at wall at
corner midspan  comer mid
of 2nd  span of
grid 2nd grid
Model type

Fig. 5.6 Base Shear in Y Direction
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5.3.2 Observation and Discussion on Base Shear

By studying Table 5.5 and comparing Fig 5.5 to Fig
5.6, it can be observed that provision of shear wall
increases the base shear. The maximum base shear
value is found out for the shear wall located in corner
of 2nd grid model. The base shear values are
maximum in X direction compared with Y direction.

5.4 Storey Shear

“Storey Shear is an estimate of the maximum
expected lateral force that will occur due to seismic
ground motion at the base of each storey of the
structure.”

The storey shear for each model is obtained from
ETABS 2015 and values are plotted against the
storey level.

5.4.1 Storey Shear of 15 Storeys in Zone Il
Table 5.6 Storey Shear in X Direction

Sh Shear Shear
Bara Shear weall - wall at wall at
Storew - wall at - .
frama at Corner . Cormmner of mid span
midspan el el
2% erid of 2°° erid

15 1432707 | 243.594 1964274 | 2344722 | 193.E194
14 IEB1.76B6 | 483.1768 | 383.5151 514.6461 3B3.B437
13 399 4631 | 6897538 | 348.5549 | T3E9THT | 347.6912
12 499 7472 | BE3.7757 | 6874765 | 9301278 | 687.300%
11 584.0137 | 1013.6814 | B04.2092 | 1090.7434 | BO4.611E
10 6336555 | 11359175 | 900.6824 | 1223 4871 501.563

9 T710.0653 | 12349287 | 978.8258 1331.008 980.0934
8 T54.636 13131598 | 1040 5687 | 14159627 | 1042.1422
T TBE.T605 | 13730555 | 108B7.8406 | 1481.0062 | 1089.64582
] E13.8315 | 14170605 | 1122.571 1528.7932 | 1124 5506
5 B31.2419 | 14476195 | 114566893 | 1561.9786 | 1148.7884
4 B42.3846 | 1467.1773 | 1162.1251 | 15832173 | 1164.3006
3 B48.6324 | 14781785 | 1170.8077 | 153951641 | 1173.0262
2 E51.4381 | 14830679 | 1174.6666 | 16004738 | 1176.9043
1 B52.1345 | 14842903 | 1175.6313 | 1601.8012 | 1177.8738
0 a 0 a a 0
16 Storey Shear in X Direction
14 -
12 S
o5 \
= " u
»8 \ u
2 ",a
S \ X
F° \ 9
2]
4  § £
L}
2 -\ B
G -
1000 1500 2000
Shear Forcein KN
—t— Bare frame
~—tt— Shear wall & Comer
Shear wall at midspan
Shear wall at Comner of 2nd grid
s Shear wall at mid span of 2nd grid
Fig. 5.7Storey Shear in X Direction

Table 5.7 Storey Shear in Y Direction

Shear Shear
Storew Bars Shear wall ilhﬂl; wall at \‘\';]1 at
oTEN frama at Commear A e Comer of | ™% iffu
midspan 274 crid of I
- = erid

15 100.0354 | 2088933 | 1599027 | 237.68B88 | 1604938

14 194 0196 | 414 3467 | 3138304 | 4B80.7032 | 317.584M9

13 273.0736 | 391.4978 | 446.3338 | 650.2412 | 433.3201

1z 344 1326 | T4Z.4431 | 3396436 B68. 7824 | 369.1231

11 402.1596 | B69.2792 | 6546704 | 1018.8066 | 666 2633

10 4501159 | 9741023 | 7332049 | 1142.7936 | 746 3465

9 4889604 | 10390091 | 796.8179 1243 223 | B11.5743

8 519.6524 | 1126.0859 84708 13225747 | BE2.9343

7 543151 1177.4593 | BE5.562 1383 3283 | 902.292

-] 3604152 | 1213.1956 | 913.8344 | 1427.9636 | 931.1933
5 STZ A3 | 12414014 | 933 468 1458 9603 | 951.2636
4 5800773 | 1258.1731 | 9460336 | 1478.7982 | 964 1086
3 5843933 | 1267.6072 | 953.1017 | 14899571 | 971.333%
2 SE63116 | 1ZT71.B001 | 936 2431 | 1494 9165 | 974 53451
1 SB6.7911 | 1ZT7Z.B483 | 9370284 | 1496.15364 | 275.3472
a 0 o a o a

Storeyv Shear in Y Direction

Storey Level

4] 500 1000 1500 2000
Shear Force in KN

—t— Bae ffane
—8— Shear wall =t Cormer
Shear wall at midspan
Shear wall at Comear of 2nd grid
- Shear wall atmid span of 2nd grid

Fig. 5.8 Storey Shear in Y Direction

5.4.1 Observation and Discussion on Storey Shear
By Studying Table 5.6 to Table 5.7 and comparing in
Fig 5.7 to Fig 5.8 we can conclude that storey shear is
highest at the bottom stories of the structure. And it
goes on decreasing as the storey height increases.
This is because of bottomstorey levels are directly in
contact with the ground and feels the maximum
effect of lateral forces.

5.5 Modal Time Period
Modal Time period of a structure is the natural time
period of the undamped free vibration. The time

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 400



© May 2018 | IJIRT | Volume 4 Issue 12 | ISSN: 2349-6002

period of normal single storey to 20 storey buildings
are usually in the range 0.05-2.00 sec.

Time period required for each mode shape is
obtained from ETABS and graph is plotted for Mode
Shape vs. Time Period.

Modal Time Period of 15 Storeys in Zone Il

S_hea_r_ — Shear

Modes f:E::;:ﬂ ‘ES;IE;I féh]'i_zrt Cﬁamof rrrfl:lagpa::n

DSt | DHMGSPEL | Jed orid | of 2+ grid
1 2348 | 1245 1.548 1.035 1517
2 1673 | 1.068 126 0.967 1236
3 1617 | ©.75 1011 0.831 124
4 0.78 029 0.42 0264 0.414
3 0.554 [ 0268 0.36 0252 0.362
& 053 | 0166 | 0272 0219 0358
7 0439 [ 0129 | 0191 0.119 0.19
g 0327 | 0123 | 0173 0.116 0.178
o 0325 | o081 | 0123 0.102 0.173
10 |o0304| 0078 | 0111 0.072 0.112
11 | 0254 | 0072 | 0104 0.07 0.108
12 | 0220 | 006 0.075 0.064 0.104

Modal Time Period

time peliod m ('.er]

Fig. 5.9 Modal Time Period

5.6.3 Observation and Discussion on Modal Time
Period

By studying Table 5.8 and comparing in Fig 5.9 it is
observed that modal time period is more in Bare
frame compare to models with shear wall. Due to the
Provision of shear wall the time period goes on
decreases. The time period of shear wall at corner of
2nd grid is found less among all models.
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6. CONCLUSION AND SCOPE FOR FUTURE
STUDIES

6.1 Conclusion

[1] From the comparison of the results it is found
that the optimum location of shear wall is found
in the corners of the building.

[2] It can be concluded that, provision of Shear wall
in the structure reduces the lateral storey
displacements in the building compared to Bare
frame.

[3] It can be concluded that, the storey drift of the
building with the Shear walls is found within the
permissible limits.

[4] It can be concluded that, the storey drift is more
in the middle storeys compared with the base and
gradually reduces up to the top of the building.

[5] It can be concluded that, the storey shear of the
structure varies with the provision of Shear walls
in structure.

[6] It can be concluded that, the Storey Shear is
maximum in the bottom storeys because it is
fixed at the bottom and hence gradually
decreases at the above storeys.

[7] It can be concluded that, the Base shear of the
structure with Shear walls is found to be more
compared to Bare frame.

[8] It can be concluded that, the provision of Shear
wall decreases the time period comparatively
with Bare frame in comparison.

[9] It can be concluded that the providing Shear wall
increases the seismic performance of the
structures.

[10] The location of shear wall affects various
structural parameters like mass, stiffness
matrices.

6.2 Scope for Future Work

The work presented in this dissertation may use as

basis for future works suggested below,

[1] A high-rise building of higher stories can be
studied for different seismic zones in India.

[2] The present work is based on the Equivalent
static method analysis and the dynamic analysis
like Time History Method, Response Spectrum
Method can be implemented to check the
obtained results.

[3] In the present study, the shear wall thickness is
kept uniform throughout the analysis and the
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[4]

[5]

[6]

[7]

8]
(9]

© May 2018 | IJIRT | Volume 4 Issue 12 | ISSN: 2349-6002

results can be obtained by varying the thickness
of the shear wall.

In this study, the Rectangular Shape Shear wall
is used throughout the analysis and the results
can be obtained by using different shapes of
shear walls like C-Type, L-Type, T-Type etc.

In this study, the analysis is carried out on flat
ground and hence the results can be verified
using sloping grounds.

In the present study, the ordinary moment
resisting building is considered and the results
can be verified using Special moment resisting
building.

Bxperimental work can be done to verify
analytically obtained results.

Design estimation is necessary to check the cost
effectiveness.

In present, only, analysis is done for Earthquake
Loads. The same may be extended to Wind Load
analysis as per BIS code 875(Part-111):1987.

[10] Performance of building taking different heights

[1]

(2]

3]

[4]
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of building with shear wall.
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