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Abstract- Seismic Design of Reinforced concrete structure till
at the moment is a matter of great anxiety; defeat of large
human and economic resource is only due to earthquakes. For
this cause it is needed to understand the behavior of structure
subjected to dynamic loading. Better arrangement of RC shear
wall building in new and earlier period earthquakes is
observed and it encourages its use in high rise buildings. The
work deals with the design of shear wall, behavior and
stiffness of frame with shear wall using E-tab software. For
this reason structures are modeled and analyzed using codes
IS 1893:2002,1S 456:2000.The buildings are modeled with
floor area of (25m x 15m ) with 5 bays of 5m span along X
Direction and 3 bays of 5m span along Y Direction. Floor to
Floor height is taken as 3.5m. A Comparative has been done by
placing shear walls at different locations in the building
subjected to seismic load. Shear wall are placed at the
pheriphry, inner core and at the intermediate position.
Different parameters such as Base shear, story drift, story
shear, story stiffness and natural period are observed for bare
frame, frame with masonry walls and frame with masonry and
shear walls to compare the structural behavior of Shear wall
systems.

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

1. INTRODUCTION

The walls which resist the lateral loads such as wind
or earthquake in a building are known as shear wall. Lateral
strength and stiffness of the structure can be improved by
shear wall and thereby providing good inter storey drifts
control and energy dissipation capacity. Basic criterions that
the structure should satisfy are stiffness, strength and
ductility and these objectives can be pleased by the shear
walls. The stiffness of the framed structure with shear walls
is more compared to bare frame structure and therefore
deformations under earthquake load gets reduced. The
needed strength can be achieved by proper detailing of
longitudinal and transverse reinforcement, to avoid damage

Reinforced concrete (RC) shear walls are typically
provided between column lines, stair wells, and lift wells.
Shear wall offer lateral load resistance by transferring the
wind or earthquake loads to the foundation. Beside that they
provide lateral stiffness to the structure and carry gravity
loads. Seismic performance of a building can be drastically
improved by well designed system of shear walls.

Shear wall is similar to column taking axial load but
of very small thickness with respective to standard column

size. It has been noted that the building provided with shear
walls can easily bear stresses and stiffness can be enhanced
against the lateral displacement of vertical structural
members. The structural location of shear wall should be
such that it allows maximum load to pass through itin lateral
direction for reducing shear failure to other structural
members.

2. STRUCTURAL PROPERTIES OF RC BUILDING:
e Stories : G+19
e Story height: 3.5m
e Beam dimension :230x850 (1st5 stories)
: 230x800 (2nd 5 stories)
: 230x700 (31 5 stories)

: 230x450 (4t 5 stories)

e (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?
Live load on the structure- 3kN/m?

2.1: Location of shear walls:

Fig 1.1:Shear wall with 1st configuration
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I*model | 2®model | ¥ model | 4*model | 5% model

Story Load frame with MW SW1 SW1 SW3

20 | SPECX | 3438 288.92 2764.83 161648 | 2763.94

19 | SPECX | 2003 229.62 413.69 37093 414.15

18 | SFECX | 125 193.16 378.01 34021 377.98
17 | SEECX | 303 137.93 320.83 303.34 32030
16 | SPECX | 10 2392 23381 20861 237.20
15 | SFECX | 2q7 80.40 210.68 197.73 208.48
4 | SPECX | 58 23.18 2474 208.55 224.40
13 | SEECX | 2p 00.90 207.53 191.50 204.87
17 | SPECX | 753 85.40 191.13 177.19 190.19
1| SFECX | 245 70.12 160.22 14375 151.50
10 | SFECX | g3 £0.38 151.54 14130 130.78
9 [ SPECX | qn 7828 168.40 156.52 167.73
B | SPECX| 40 78.30 167.98 136.74 167.49
7| SPECX | g 7854 170.28 159.84 160.84
6 [ SFECX | 4p 6023 146.09 14483 15020
5| SEECX | 3m 7268 164.63 15741 163.03
4 [ SPECX | 133 8810 19.87 18944 198.23
3 | SFECX | o 93.90 2322 206.44 213.41
| SPECX | 1306 104.13 230.73 22419 22934

1 SFECK | 197 109.34 241.91 234,69 239.90

Table 1.1: Story stiffness in kN/mm

Fig 1.3:Shear wall with 3rd configuration

1*model | 2 model | ¥model | 4Pmodel | 5 model

2.2 : Observations in Various Parameters: - - -
Story | Load | Bareframe | with MW §Wl w2 W3

Tmoddl | 2@ model | Fmodel | Pmodel | 5% moddl 0 O[SEX| 3, a0 | 33 | | 3%
Bare 1| SEC ] 51 1336 3.4 374 3.303
Story | Load | frame | with MW | SWI 5W2 5W3 8 |¥ECX| 17 6 1A 1666 145
20 [SPECX| 28847 635.64 611.33 627.03 611.80 17 | SPECE 10 1125 1354 3574 3377
19 | SPECX| 30818 | 132601 | 131380 | 134133 | 131481 E IS 5005 5 0 1755
18 |SPECX| 64106 | 1975.03 | 199454 | 202821 | 1995.87 e o 5 —
17 [SPECX| 72641 | 239738 | 264750 | 268296 | 264934 i = - ik n
16 | SPECX| 170993 310132 | 327020 | 330372 | 327240 A #T 6467 303 3183 3046
15 [SPECX| g7182 | 376450 | 3367.06 | 3807.16 | 3860.31 ISR 5 617 188 3017 1501
14 |SPECX| os088 | 431477 | 243707 | 446134 | 243045 I [SECX T 202 3838 21 283 2739
13 |SPECX | 102368 | 483588 | 497440 | 408080 | 4977.03 11 |SEECK | 242 547 2544 2638 136
12 |SPECX| 108070 | 332673 | 547870 | 348359 | 3548147 10 | SPECX 13 071 2354 2408 1371
11 | SPECX | 115006 | 378612 | 304028 | 304330 | 393222 § | ECX | 03 T 315 3306 1168
10 |SPECX| 120231 | 6217353 | 638041 37438 | 6394.03 O 0 T i ™ T 953
9 |SPECX| 125173 | 661052 | 6790.08 | 677240 | 680524 - : : - i
- - T SEECE | q37 3716 1716 173 1727

8 | SPECX| 120837 | 608606 | 717280 | 713373 | 718038
7 [SPECX| 134681 | 731512 | 750907 | 745701 | 751767 £ 3213 1483 148 1492
6 [SPECX| 140201 | 760483 | 780557 | 774032 | 7815.05 § | SEECE | 3 2693 1241 124 1249
5 |SPECX| 14s084 | 783340 | s066.72 | 708634 | 80735.93 4 [SEECX | g 211 0.008 0.969 1.003
4 |SPECX| 154503 | 07402 | 828786 | 8192.63 | 8296.70 3| SECK | 59 1602 0749 00 0753
3 |SPECX| 161470 | 824217 | 945048 | 833003 | 846701 7 | SPECK 16 1083 0497 ) 0420
2 | SPECX| 166430 | 835766 | 857686 | 843320 | 8384 T T T G o 0116 oTE

1 SPECX | 168335 | 841483 8633.40 9505.89 | 944322

Table 1.0: Story shear in KN Table 1.2: Story displacement in mm
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= iezearnz I'model | 2™model | 3¥model | 4%model | 5% model
STORY SHEAR I Bare
v Story | Load frame with MW SW1 SW2 SW3
™ 'i:“*-» . 30| SPECY | 278,07 657.37 62023 | 637.16 | 625.30
- “ﬁ'(*""-e 19| SPECY | 43641 132800 | 134604 | 1357.76 | 1330.42
15 .. T o 18 | SPECY | §06.90 1978.67 203451 | 204581 | 2027.13
- T 17 | SPECY | 68183 | 260121 | 269020 | 269854 | 2683.13
% . '= w“?.“ 16| SPECY | 74622 | 310497 | 331154 | 331596 | 330536
fn n e, 15 | SPECY | g11.18 3767.82 300337 | 300544 | 380821
: k'i.\_. 14| SPECY | gg004 | 431740 | 4465.08 | 446520 | 4461.00
5 - . % 13 | SPECY | 04430 4837.71 400153 | 400018 | 499116
i— ‘% 12 SPECY 5 5 z £ £40%
. e 1003.97 | 35327.52 | 548317 | 348061 | 5485.86
: s 11| SPECY | 1057.52 | 5785.60 504033 | 503631 | 3046.00
" »  4DDD Z0MK 300N ACCD EOBE ENOD 7OOD NOCD OOOD 483K 10 SPECY | 1105.74 621578 0366.32 0360.77 0376.62
SHEARIH LE 9 SPECY | 1151.65 6616.46 676133 | 675272 | 677645
Fig 1.4:Story shear vs story 8 | SPECY | 110483 | 608174 | 712066 | 7107.23 | 71405
7| SPECY | 123000 | 7300.57 744332 | 742318 | 746733
—=— BARE FRAME 6 | SPECY | 120360 | 7598.07 772757 | 769889 | 775511
STORY STIFFNESS IS 5 [ SPECY | 135025 | 785044 | 7077.30 | 7037.11 | 8007.34
—w— SW2
sw3 4 | SPECY | 143411 8065.02 818845 | 813540 | 8220.68
T — 3| SPECY | 150348 | 823233 | 835214 | 828614 | 8386.06
/,/'J 2 | SPECY [ 135280 | 8347.20 846425 | 838628 | 8408.00
54 & 1| SPECY | 157347 | 8403.94 | 852022 | 8433.64 | 8555.14
hod
> :; Table 1.3: Story shear in KN
21w :Y( P'model | 2"model | 3¥model | 4®model | 5 model
o v
o Bare
5 :.Y: Story | Load frame with MW SW1 SW2 SW3
',Y, 20 | SPECY [ 2081 237.50 141274 | 77981 1586.25
o 19 | SPECY | 2557 203.07 337.44 237.59 343.07
° zrlJo ' 4(|)0 ' 660 ' srlJo ' 10|oo ' 12|00 ' 14|oo ' 16IOO ' 18IOO 18 SPECY 11.11 172.94 315.18 201.75 323.10
STIFFNESS IN kN/mm 17 | SPECY | 210 141.76 274.82 173.09 284.36
Fig 1.5:Story stiffness vs story 16 | SPECY | 015 §3.96 20346 | 11790 | 21238
15 | SPECY | 146 80.24 185.97 111.34 188.10
14| SPECY | 147 88.16 196.97 117.05 107.85
STORY DISPLACEMENT :g:\lvvl FRAVE 13 | SPECY | 174 81.76 177.64 | 10600 | 181.93
TS 12| SPECY | 173 76.99 163.38 08.68 168.59
111 J's 11 [ SPECY | 166 62.97 138.50 83.06 134.81
- o 10| SPECY | (.80 62.16 13190 | 8254 | 13383
sl 7 ¢ o 9 | SPECY| 101 013 | w7 | w6 | 4782 |
> f ..’ /./'/ § [SPECY | (7 70.37 143.84 80.88 148.42
S - T | SPECY | 201 70.73 145.51 01.45 150.12
' /_// 6 [ SPECY | 416 62.31 127.98 83.51 133.64
siif 5O SECY | 400 63.15 14460 | 8993 | 14620
gl 4| SPECY | 239 79.32 17485 | 10781 | 177.64
0 ‘/’/. - 3 | SPECY | g31 £6.23 180.58 117.97 10353
et 2 [SPECY| 311 | e3e2 | 20797 | 13064 | 21029
1 [ SPECY | 1470 0027 2033 140.11 21.07

Fig 1.6:Story displacement vs story
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Istmodel | 2ndmodel | 3rdmodel | dthmodel | 5thmodel o DAREFRAME
STORY STIFFNESS S
Bare —v—sw2
3 . . SW3
Story | Load frame with MW SW1 sw2 SW3 20 : .:///v
0| SPECY)\ 52 8254 | 4097 | 6654 | 4011 T
- 7
19 | SPECY | 558 8.194 4035 | 6347 | 3.955 54 &
18 | SPECY | 524 8.086 3.951 6.41 3.878 |4
- > o
17| SPECY | 483 7.020 3847 6.24 378 S ;
- £ oge
16 | SPECY | 437 1.126 3722 | 6036 | 3.661 O
15 | SPECY | 309 7477 3577 | 5799 | 353 L
4| SPECY| 371 | 71087 | 3415 | 553 | 3368 1%
B | SPECY | 34 6.855 323 | 5235 | 314 . oy
m ev
13| SPECY | 300 6.482 3.04 4.900 3.004 Oft——T— 71 7 71— 1 T T T
= 0 200 400 600 800 1000 1200 1400 1600 1800
11| SEECY | 977 6.071 2820 | 4557 | 2799 STIFFNESS IN kN/mm
10 ] SPECY | 45 5.605 2.604 4181 258 | Fig 1.8:Story stiffness vs story
9 | SEECY | 219 5.152 2369 | 3787 235
§ | SPECY| 102 4647 213 | 33M 2.108 —=— BARE FRAVE
7 | SPECY 5 ; . STORY DISPLACEMENT T
16.4 4115 1.868 2043 1.857 —ows
6 |SPECY| 135 | 3550 | 1604 | 2505 | 1507 e
- 204 * e
S O|SPECY| 06 | 2070 | 1335 | 2056 | 133 4 N
- -
4 | SPECY| g3 2399 1067 | 1612 | 1065 L "
; J : -
3 | SPECY| g 1.803 0.796 1171 0.795 1 ;,s‘ /./
1| SEECY | 36 1105 | 054 | 072 | 05M > iy e
- r I ] -
1| SEECY | 14 0.576 0254 | 0338 | 0254 S 10] iys /./
@ by
Table 1.5: Story displacement in mm . yY.' e
7 e
5 ;: )/
—&— BARE FRAME P /l
STORY SHEAR o uw {r_~
" 2~
Sw3 0 ———— T
20 4 I\')\ 0 10 20 30 40 50 60
! ’\,\( DISPLACEMENT IN mm
. ‘\\,\ Fig 1.9:Story displacement vs story
15 L] /\\
* See : .
> . Se 2.3 Results and Discussion:
O 1o " .
= o X . .
» " }\& We have seen that if the resistance to the lateral
. \&\\ force is more, then the displacement of the structure as well
5 o s as driftis less. Most of the forces are resisted by shear walls.
\'\_ \3\‘& So in our analysis the better position of shear wall is at the
. - outer periphery. From the above tables we can see that the
04— i —— i — displacement as well as stiffness of 1st configuration is better
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 compared to other configurations in X (SPECX) direction. But
SHEAR IN kN in case of SPECY inner core performs better compared to
Fig 1.7:Story shear vs story other position of shear walls. The results were compared to
bare frame and expressed in terms of percentage. When the
analysis was carried out for 20 storied structures, story
shear of (Model 2)(Masonry wall structure) is 56% greater
than bare frame.(Model 3) is around 52.8%,(Model 4) is 54%
and (Model 5) is 52% more than bare frame in X direction.
©2017,IRJET | ImpactFactorvalue:5.181 | IS0 9001:2008 Certified Journal | Page 1620



’,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395 -0056

JET Volume: 04 Issue: 05 | May -2017

www.irjet.net

p-ISSN: 2395-0072

Similarly when the stiffness calculations were made we
observed that (Model 2) is 88 %,( Model 3) is 98 %,( Model
4) is 97% and (Model 5) is 97.5% greater than bare frame
structure. So when the stiffness parameter is considered we
can see that the shear walls at the outer periphery performs
well than the other configuration. Another important
parameter to be discussed is story displacement. Story
displacement of (Model 2) (MW) is 86% less than bare
frame. (Model 3) is 93.3 %,( Model 4) is 92.9% and (Model 5)
is 93.4% less than bare frame. In this case we can see that
the displacement of Shear walls at the outer periphery is less
compared to other positions. So the best configuration is that
position of shear wall which has less displacement and has
high stiffness. So the best position of shear wall is at the
outer periphery i.e. (SW1). Similarly when the analysis was
carried out in Y direction (Model 2) is 57.68% more than
bare frame. (Model 3) is 55.8 %,( Model 4) is 56.35% and
(Model 5) is 55.52% more than (Model 1).When it comes to
stiffness of the structure masonry wall structure was 87%
stiffer than bare frame structure,(Model 3) was 98%,(Model
4) was 96% and (Model 5) was 98.2% stiffer than bare
frame. When story displacement was considered masonry
wall structure was 86% less displaced compared to bare
frame structure,(Model 3) was 93%,(Model 4) was 88% and
(Model 5) was 93% less displaced compared to bare frame
structure. Best position of shear wall here by observing the
results was at the inner core.

2.4 Conclusion:

e To carry out the analysis 20 storied structures was
modeled and results obtained by equivalent and
response method were observed.

o The performance of the structure with shear wall
performed very well compared to the structure with
bare frame and masonry wall system.

e Introducing shear wall around 90% of stiffness is
being increased and displacement is reduced by
95% when compared to bare frame and masonry
wall structures.

e  Asthe shear walls takes maximum amount of lateral
forces the very important thing is the placing of
shear walls. Models with different configuration are
displayed above.

e From the analysis we come to know that the shear
walls at the outer periphery performed very well
compared to others as it takes high stiffness and
less displacement. This is because the length of
shear walls at the X direction is more compared to Y

e Similarly if the analysis is carried out at Y direction,
Shear walls at the inner core performed very well
because the length of shear wall in that direction is
more.
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