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Abstract- The growth of population and shortage of land in
town areas are two major problems for all developing
countries. In order to mitigate these two problems, the
designer’s choice to high-rise buildings, which are rapidly
increasing in number, with various architectural
configurations and use of structural materials.

Due to frequent earthquakes occurring around the world,
cause considerable damage to the large number of RCC high-
rise buildings. This particular incident has shown that
designers and structural engineers should ensure to offer
adequate earthquake resistant provisions with regard to
planning, design, and detailing in high rise buildings to
withstand the effect of an earthquake. As an earthquake
resistant system, the use of Coupled shear walls is one of the
possible options.

Coupled shear walls consist of two shear walls interconnected
by beams along their height. In this project natural period
base shear, deflection, stiffness, for both static and dynamic
analysis is been studied. In this project the software, ETABS
2003 is used for the analysis of the building

Keywords: Coupled Shear walls, Stiffness, E-tabs, Story
shear, Natural period, Stiffness.

1. INTRODUCTION

Coupled shear walls consist of two shear walls
interconnected by beams along their height as shown in
figure 1.1.The behaviour of coupled shear walls is mainly
governed by the coupling beams. The coupling beams are
designed for ductile inelastic behaviour in order to dissipate
energy to provide damping during an earthquake. The use of
coupled As an earthquake resistant system, the use of
coupled shear walls is one of the potential options in
comparison with special moment resistant frame (SMRF)
and shear wall frame combination systems in RCC high-rise
building0s. SMRF system and shear wall frame combination
system are controlled by both shear behaviour and flexural
behaviour whereas, the behaviour of coupled shear walls
system is governed by flexural behaviour. However, the
behaviour of the conventional beam both in SMRF and shear
wall frame combination systems is governed by flexural
capacity, and the behaviour of the coupling beam in coupled
shear walls is governed by shear capacity.

The lateral loads on multistory buildings, are resisted by
shear walls, due to their strength and stiffness. these walls
have several openings such as elevators, windows, and
doors, which divide a shear wall into m slender walls,
connected by short beams. These beams are known as

coupling beams. The use of the coupled wall system leads to
amore efficient and economical structure system than single
walls because properly designed coupled wall systems
possess considerably higher strength, stiffness, and energy
dissipation.

2. STRUCTURAL PROPERTIES OF RC BUILDING:

Stories : G+19

Story height: 3.5m

Beam dimension :230x850 (1st5 stories)

: 230x800 (2nd 5 stories)

: 230x700 (31 5 stories)

: 230x450 (4t 5 stories)

Column dimension : 650x650 (15t 5 stories)
: 550x550 (2nd 5 stories)
: 500x500 (3rd 5 stories)
: 450x450 (4t 5 stories)

Shear wall thickness : 230mm

Grade of concrete : M30

Grade of steel : Fe-500

Zone considered - V

Importance factor:1

Response reduction factor-5

Dead load on the structure-1kN/m?2

Live load on the structure- 3kN/m?

2.1: Location of Coupled shear walls:

Fig 1.1:Coupled Shear wall plan layout
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Table 1.0: Story shear in KN

Storey Load 1st model 2nd model Jrd model
20 SPECX 29334 638.96 629.302
19 SPECX 51873 33214 13231127
18 SPECX 650,82 198201 19896155
17 SPECK 73300 760391 26286077
16 SPECY 30353 3199.63 37263518
15 SPECK 7620 I8 33037997
1 SPECK 53334 132168 33811
13 SPECX 102718 801 48714338
2 SPECX 109215 333103 3335000
1 SPECK FECEY] 379079 3306.9028
10 SPECK 120049 612116 62230238
9 SPECX 124965 662197 66183006
3 SPECK 129631 698728 60723827
7 SPECX 34201 SEJL] 72883357
P SPECX 139787 760347 7564.8833
P SPECK 136103 75342 73043508
1 SPECK 133176 3069.09 800422
3 SPECK 139698 §233.16 8136.1779
2 SPECX 1643 63 834388 §236.8663

Fig 1.2:Coupled Shear wall 3d view __ _ _
1 SPECX 166332 80507 304142

Storey Load Lst model Znd model 3rd model
20 p—— 3397 77382 8303
s SPECH 3043 3837 27015
15 SPECK 1313 20272 31517
- p— 278 16177 3743
18 p—— 0.61 933 12643
15 SPECH 219 R 13468
14 SPECK 1.96 9768 16193
5 p— 27 %054 11021
" p—— 237 3536 1633
n SPECK 214 7063 3913
" pr—— N 8033 0281
9 SPECX 0356 7837 %049
. SPECK 04 7842 12643
. po—— 738 7874 13268
P pr—— ERT) 8973 ]
: p—— ERE] 7333 %850
P SPECK 23 8831 13071
3 po—— 508 9552 2817
p p— 1234 K] 17504
1 SPECK 1406 107 44 15738

Fig 1.3:Elevation of Coupled shear wall structure Table 1.2: Story displacement in mm
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Table 1.3: Story shear in KN
STOREY SHEAR = M”’l”‘i
20 - ¢ :j":}* Storey Load Tst model 7nd model 3rd model
Model->
I - 20 SPECT 28353 635.06 §34.72
" = "~ -
S " 19 SPECT EITEE] EEPNE] 133067
.
W] e " pr— 816.05 168301 159632
5
02 " ", 17 SPECY 637.30 760351 262954
. . L > pr— 73027 319063 333005
g . 'i . 15 SPECT R 377224 3805.73
Z 1 -\_‘ - 4 437 4354 46
o] ! . 4 SPECY 834.48 432168 354,
. " e 1 SPECT EEL 184210 4570.74
1 4
[ - : 100530 333133 535437
12 EPECY : 22
2 ' by — i I
[ * 1 SPECY 1036.73 3790.78 580452
0
—————— T 0 SPECT 110382 27116 822532
0 600 1200183002400300036004200428005400600066007200720024009000 — = - -
¢ TORET SHEAR KX P SPECT 114537 §62107 §614.22
5 SPECY 119201 608728 89663
- 125746 73310 778001
. 7 SPECY
Fig 1.4:Story shear vs story . S
p SPECT 128801 T603 47 733393
p SPECT 1350.84 783342 TT90.67
. B SPECY 142114 §065.08 798772
STOREY STIFFNESS "\jozi': == T —
8 Model2 B SPECT 143627 §232.16 §137.23
204w o N SPECT 35271 534588 523637
- -/ =57 07 05 07 2827
: i N SPECT 1552.07 §403.07 §282.71
“1s %
5 18 2
2 - & . .
S8 s Table 1.4: Story stiffness in kN/mm
I
e H L
o - Storey Load 1st model 2nd model 3rd model
- -
- ' 20 SPECT 3110 5716 61220
o -
s SPECT 7683 0747 300.07
a EIO 1;0 15'0 260 2;0 350 3;0 460 4%0 EOIU EéO 50‘0 eéo 70'0 =
STOREY STIFFNESS KN /MM 18 SPECY 1139 17650 16416
17 SPECT 702 13333 16231
Fig 1.5:Story stiffness vs story 16 SPECY 0.64 84.45 12422
15 SPECT T31 7007 5041
— 14 SPECY 191 §712 108.16
STOREY DISPLACEMENT » 1;3:3; ” pr— 10 CHE] 0557
20 ! - " SPECT 170 76.98 203
-
¢ - » SPECY T4l 65.04 Ti56
4 '
sl 54 ./././ " pR— 049 5248 79.03
. ‘: - 5 SPECT 039 7030 0128
col ts A . p— 7] 7046 T
J -~ . pe—— 138 083 077
-
14 _/'/./ p ECT 361 6280 7236
¢
i - SPECT 363 6611 ]
o T T T T T T T T T T T T
8 5 10 15 20 25 a0 35 40 45 50 55 60 4 SPECY 224 12.86 84.07
STOREY DISPLACEMENT IN MM 3 p—— 112 3624 10097
] ] - SPECT 1232 5253 13153
Fig 1.6:Story displacement vs story - _
1 SPECT 13.82 97.72 115.87
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Table 1.5: Story displacement in mm
—— Modal-l
Sto rey Load 1st model 2nd model Ird model STOREY DISELACEMENT :ii:::ti
" SPECY 383 5 69 N . )
" po— 59 T 53 iy %..z-//
s p— 23 3.08 67 s I‘f
*
. SFECT 153 793 63 z [
T 77 i: ,“
16 SPECY 437 1.2 6.3 % 10 og.li
- ; 309 147 6.1 /
15 SPECY .,t
14 SPECY 37 118 5.8 : i
— N
13 SPECY 341 6.83 33 -. * )
< e T T T T T T T T T T T T T T 1
12 SPECY 309 6.4% 32 0 50 100 150 200 250 300 350 400 450 500 550 600 650 700
STOREY DISPLACEMENTIN MM
- 216 6.07 43
11 SPECY
- 43 5.62 44 . .
10 SPECY : : Fig 1.8:Story stiffness vs story
. SPECY 213 515 1
: PECY 101 154 36
.J, p— 163 N 32 STOREY DISPLACEMENT ke
134 3 jj 3 —ih— M odel-3
§ SPECY : : <! n g .
; SPECY 103 197 12 i -
5 5 i .//
. PECY 32 KL 13 o i e
L3
; 9 1.80 1.3 id e
3 SPECY 5 i (-’
” ; 36 119 0.8 S
2 SPECY _ £ 10 fi“ . ./-’
ib w’
5 43
8 _/.’/
g
'] ﬁ/
_ ——Modal-l 0 5 10 15 20 25 30 35 a0 45 %0 55 sa g
_ STOREY SHEAR —‘—:io&ét-l STOREYDISPLACEM ENT IN MM
—h— Mo del3
04 R.A i i
e Fig 1.9:Story displacement vs story
4 i \\.
) [ \\1._\
# ‘; . ‘\_\\ 2.3 Results and Discussion:
]
1 . » k‘n\
= . . ‘x‘\‘ The given bare frame structure without masonry infill and
8 . ‘0. - with masonry infill compared with coupled shear wall
] H * S structure with masonry infill and is analyzed using ETABS
i H . \“ 2003. Equivalent Static Analysis and Response Spectrum
_ H ¢ . Analysis are carried out for structure modeled .The coupled
N ] ) i shear wall structure with masonry infill is analyzed by
considering the stiffness due to shear wall with openings.A
[ B-JI-J 12:3-31a-IJ-JQi:J-J&-J:J-J&S:J-JiZ:J-J ia:J-Jsi:J-JB-J:J-JSB:J-JFQ:J-J?G:J-JGi:J-Jg-J:J-J analy51s IS necessary for the Walls with openings 1n the
STOREY SHEAR INKX centre of the walls where Coupling beams are capable of
bearing the shear, and are subjected to deformations.

Fig 1.7:Story shear vs story

e Comparing natural period For model coupled

shear wall structure with masonry infill the natural
period observed to be decrease compared to model
with bare frame and model with bare frame with
masonry infill since the stiffness has increased due
to provision coupled shear wall with brick infill the
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stiffness of storey has increased therefore the
natural period has decreased.

e Comparing the base shear for coupled shear wall
structure with masonry infill and compared to
model with and without infill the base shear values
are increased.

e Observing the decreased in deflection at the top for
model coupled shear wall structure with masonry
infill compared to model with and without infill.
since stiffness is increased compared to other model

e Decrease of storey shear has observed for model
coupled shear wall structure with masonry infill
compared to model with infill and is more
compared to without infill structure due to
increase in seismic weight.

e Observing increase in storey stiffness for model
coupled shear wall structure with masonry infill
compared to model with and without infill due to
decrease in displacement

e For a model coupled shear wall structure with
masonry infill storey displacement is less compared
to other structure bare frame with and without infill

since stiffness is more compared to other model.

2.4 Conclusion:

e The natural period for model no.3(coupled shear
wall with brick infill ) is minimum among the three
different models considered

o Thebase shear values for model 2 and 3 are almost
comparable and compared to model 1 base shear
value is increased.

e The displacement is least for model no.3 as
compared to the other models because of increased
stiffness.

e Thestorey shearisless for model no 3 as compared
to model no.2 and is more as compared to model
no.1 in both x and y direction.

e The storey stiffness is more for model no.3 as
compared to other models in both x and y direction.

e The performance of model no.3 (coupled shear wall
with brick infill) is better as compared to other two
models.
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