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Abstract: Shear wall is a structural element used to resist horizontal forces parallel to the plane of the wall. Shear wall
has highiy in plane stiffness and strength which can be used to simultaneously resist large horizontal loads and support
gravity loads. Shear Walls are specially designed structural walls include in the buildings to resist horizontal forces that
are induces in the plane of the wall due to wind, earthquake and other forces. They are mainly flexural members and
usually provided in high rise buildings to avoid the total collapse of the high rise buildings under seismic forces. In this
project, study of 25 storeys building in zone V is presented with some investigation which is analyzed by changing
various location of shear wall for determining parameters like storey drift, storey shear and displacement is done by
using standard package ETAB. Creation of 3D building model for both linear static and linear dynamic method of
analysis and influence of concrete core wall provided at the center of the building.

Keywords: Shear wall, lateral loading, Equivalent static, Response Spectrum method.

I. INTRODUCTION
RC multi-storey buildings are adequate for resisting both the vertical and horizontal load. When such building is
designed without shear wall , beam and column sizes are quite heavy and there is problem arises at these joint and it is
congested to place and vibrate concrete at these places and displacement is quite heavy which induces heavy forces in
building member. Shear wall may become essential from the point of view of economy and control of horizontal
displacement. Kasliwal Sagar K.et al® considered two multi storey buildings, both are sixteen storey have been
modeled using software package ETABS for earthquake V zone in India. Different position and location of shear walls
are considered for studying their effectiveness in resisting lateral forces. This paper also deals with the Dynamic linear
Response spectra method and static method on multi-storey shear wall building with variation in number and position
of shear wall. Based on the analysis results they found that as per the analysis storey drift in the Model M2 is less than
Model M1.For earth quake forces in X and Y direction i.e. EQX and EQY shows that Story Drift along Y is larger than
along X for M2. Story drift in model M1 is larger than model M2 ,Story Drift due to SPECX and SPECY is along Y is
larger than along X .also story drift in model M1 is larger than model M2 Story. Show that base shear obtained in
response spectra in X is larger than Y i.e. (spec X > spec Y.) for both model M1 & M2 and also base shear obtain in
Response spectra for M2 is larger than M1. Thus shear walls are one of the most effective building elements in
resisting lateral forces during earthquake. By providing shear walls in proper position can be minimized effect and
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damages due to earthquake and winds. P. S. Kumbhare, A. C. Saoji® the scope of present work is to study the effect of
seismic loading on placement of shear wall in medium rise building at different alternative location. The residential
medium rise building is analyzed for earthquake force by considering two type of structural system.i.e. Frame system
and Dual system. Effectiveness of shear wall has been studied with the help of four different models. Model one is bare
frame structural system and other four models are dual type structural system. Analysis is carried out by using standard
package ETAB. The comparison of these models for different parameters like Displacement, Storey Drift and Story
Shear has been presented by replacing column with shear wall. Based on the analysis results they found that from result
observed that the displacement of Model Il, Model V reduced up to 20-30 % as compared with bare frame model.
where as in model 111 and IV maximum displacement also reduced up to 30-50 % as compared with bare frame. From
result observed that drift is increased as height of building increased and reduced at top floor. From above results it is
clear that shear wall frame interaction systems are very effective in resisting lateral forces induced by earthquake.
Placing shear wall away from center of gravity resulted in increase in the most of the members forces. It follows that
shear walls should be coinciding with the centroid of the building

Anuj Chandiwala® considered five different models of 10-storey RC residential building located in india in seismic
zone 11 and founded on medium soil, which is the reference ground condition. The structural configuration and
dimension of the building structure are shown in Figures 3 to7 and 9. In this case the earthquake force is predominant
then the calculated wind pressure, hence the structure is analyzed & designed for the seismic loading only. Based on
the analysis results they found that after the analysis of the different position of shear wall in the building configuration
following is the comparison in maximum base shear in X & Y-direction. It is shown in the graph fig. 8 and the Values
of the base shear is given. From the analysis of the building configuration, it is concluded that option-I is best suited for
the base shear during earthquake.

Il. MATERIALS AND METHODS
e Type of frame: Special RC moment resisting frame fixed at the base
e  Seismic zone: V
e Number of storey: Twenty-five
e Floor height: 3.0 m
e  Depth of Slab: 150 mm
e  Size of beam: (230 x 600) mm
e  Size of column (exterior): (400 x 1000) mm
e  Size of column (interior): (700x 700) mm
e  Spacing between frames: 3.5 m along x and 4.5m along y- directions
e Live load on floor: 2 KN/m2
e  Floor finish: 1.0 KN/m2
o Wall load: 9.936 KN/m
e Materials: M 30 concrete, Fe 500 steel Material
e  Thickness of wall: 230 mm
e Thickness of shear wall: 230mm
e Density of concrete: 25 KN/m?
e Density of infill: 20 KN/m®
e Type of soil: Hard
e Response spectra: As per IS 1893(Part-1):2002
e Damping of structure: 5 percent
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Model 1: Without shear wall Model 2: When shear wall is placed at centre of building.

Model 3: When shear wall placed at centre and Model 4: When shear wall placed at centre and four shear
four shear wall placed at outer edge Il to Y dir. Wall placed at outer edge Il to X dir.

Model 5: When shear wall placed at centre and four shear wall placed at outer edge parallel to X and Y direction.
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I11.RESULT AND DISCUSSION

The seismic analysis of all the frame models that includes different location of shear walls has been done by using
software ETABS and the results are shown below. The parameters which are to be studied are inter-storey drift, base
shear and lateral displacement.

Table.1.Design Seismic Base Shear for models in longitudinal and transverse direction.

MODEL NO Vey (KN) Vgy (KN)
Model 1 3995.92 3995.92
Model 2 4112.82 4112.82
Model 3 4131.55 4131.55
Model 4 4099.7 4099.7
Model 5 4242 .98 4242.98
30
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Fig-1: Shear diagram for model-1, 2, 3, 4 and 5.

The seismic base shear for building, it has been found that maximum base shear in model-5 along longitudinal
and transverse direction as compared to the model-1 and it has been found that model-1, model-2, model-3 and model-
4 has 5.82% ; 3.06% ; 2.62% and 3.37% respectively shows lesser seismic base shear as compared to the model-5 in
longitudinal and transverse direction.
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Table 2: Lateral displacement along X-direction Table 3: Lateral displacement along Y -direction
(Equivalent static method) (Equivalent static method)

SO L M | M2 | M3 | Ma | oms [ [T v | M2 | M3 | M4 | M
25 71.14 | 65.02 | 57.99 | 52.54 | 47.88 25 83.38 | 85.27 | 58.19 | 68.23 | 52.24
24 70.05 | 63.75 | 56.94 | 51.13 | 46.52 24 82.08 | 83.68 | 56.40 | 66.93 [ 50.49
23 68.68 | 62.29 | 55.70 | 49.61 | 45.07 23 80.47 | 81.83 | 54.52 | 65.42 | 48.65
22 67.02 | 60.61 | 54.26 | 47.98 | 43.52 22 78.53 | 79.69 | 52.54 | 63.69 | 46.73
21 65.08 | 58.73 | 52.63 | 46.23 | 41.86 21 76.25 | 77.25 | 50.44 | 61.73 | 44.72
20 62.88 | 56.63 | 50.80 | 44.33 | 40.09 20 73.68 | 7452 | 48.21 | 59.54 | 42.62
19 60.46 | 54.33 | 48.79 | 4231 | 38.21 19 70.84 | 7151 | 45.86 | 57.14 | 40.42
18 57.83 | 51.85 | 46.61 | 40.16 | 36.22 18 67.75 | 68.27 | 43.39 | 54.54 | 38.13
17 55.02 | 49.20 | 44.27 | 37.90 | 34.13 17 64.45 | 64.80 | 40.80 | 51.77 | 35.75
16 52.05 | 46.40 | 41.80 | 3553 | 31.95 16 60.96 | 61.15 | 38.11 | 48.84 | 33.29
15 48.94 | 43.47 | 39.21 | 33.07 | 29.69 15 57.31 | 57.33 | 35.34 | 45.77 | 30.77
14 45.72 | 40.43 | 36.51 | 30.53 | 27.36 14 53.53 | 53.37 | 3249 | 4259 | 28.21
13 4240 | 37.30 | 33.72 | 27.93 | 24.98 13 49.63 | 49.30 | 29.59 | 39.31 | 25.60
12 39.01 | 34.09 | 30.87 | 25.29 | 22.56 12 45.63 | 45.13 | 26.66 | 35.95 | 22.99
11 35.55 [ 30.83 | 27.96 | 22.63 | 20.12 11 4157 | 4090 | 23.71 | 32.53 | 20.37
10 32.05 | 2753 | 25.01 | 19.95 | 17.69 10 37.46 | 36.62 | 20.77 | 29.08 | 17.78
9 28.53 | 24.21 | 22.05 | 17.30 | 15.28 9 33.31 | 3232 | 17.87 | 25.62 | 15.24
8 25.00 | 20.90 | 19.08 | 14.68 | 12.91 8 29.15 | 28.01 | 15.03 | 22.16 | 12.77
7 21.47 | 17.61 | 16.14 | 12.13 | 10.61 7 25.00 | 23.72 | 12.29 | 18.72 | 1041
6 1795 | 14.38 | 13.24 | 9.67 8.42 6 20.86 | 19.46 | 9.68 | 15.35 8.17
5 14.46 | 11.24 | 1041 | 7.35 6.36 5 16.76 | 1529 | 7.25 | 12.06 6.11
4 11.02 8.23 7.69 5.21 4.48 4 1271 | 11.24 | 5.05 | 8.90 4.25
3 7.64 5.43 5.15 3.30 2.83 3 8.75 7.40 313 | 592 2.65
2 441 2.96 2.86 1.71 1.47 2 4.98 3.96 158 | 3.23 1.35
1 1.56 0.99 0.99 0.55 0.48 1 1.72 1.25 0.49 | 1.07 0.43

60 80

Displacemen t (mm)

Displacement (mm)

Fig-2: Storey-wise displacement for twenty-five Fig-3: Storey-wise displacement for twenty-five
storey building models along ( static mthd-X) storey building models along (static mthd-Y)
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Table 4: Lateral displacement along X-direction

(Response spectrum method)

Table 5: Lateral displacement along Y -direction

ISSN: 2319-8753

(Response spectrum method)

Storey Storey
no M1 | M2 | M3 | M4 | M-5 no M1l | M2 | M3 | M4 | M-S
25 61.12 | 55.26 | 43.23 | 37.90 | 33.80 25 7128 | 66.75 | 40.27 | 50.62 | 35.44
24 60.25 | 54.26 | 4250 | 36.92 | 32.87 24 70.25 | 6559 | 39.06 | 49.72 | 34.26
23 59.20 | 53.12 | 41.66 | 35.88 | 31.88 23 69.01 | 64.27 | 37.79 | 4870 | 33.04
22 57.93 | 51.83 | 40.71 | 34.77 | 30.85 22 67.53 | 62.77 | 36.47 | 4754 | 31.78
21 56.48 | 50.40 | 39.63 | 33.58 | 29.75 21 65.83 | 61.06 | 35.09 | 46.24 | 30.47
20 54.84 | 48.82 | 38.43 | 32.32 | 28.58 20 63.92 | 59.17 | 33.64 | 4480 | 29.11
19 53.04 | 47.09 | 37.12 | 30.98 | 27.35 19 61.81 | 57.11 [ 3212 | 43.23 | 27.70
18 51.08 | 45.23 | 35.69 | 29.56 | 26.06 18 59.52 | 54.87 | 30.54 | 4154 | 26.24
17 48.98 | 43.23 | 34.16 | 28.07 | 24.70 17 57.06 | 5248 | 28.88 | 39.72 [ 24.73
16 46.74 | 4111 | 3253 | 2651 | 23.28 16 54.43 | 49.95 | 27.16 | 37.79 | 23.18
15 4437 | 38.87 | 30.79 | 24.88 | 21.81 15 51.66 | 47.27 | 2538 | 35.74 | 21.58
14 4188 | 36.52 | 28.97 | 23.18 | 20.28 14 48.74 | 44.47 | 2354 | 3360 | 19.95
13 39.27 | 34.06 | 27.05 | 21.43 | 18.69 13 45.69 | 4155 | 21.65 | 31.35 | 18.28
12 36.56 | 31.51 | 25.06 | 19.62 | 17.07 12 4252 | 3851 | 19.71 | 29.02 | 16.58
11 33.75 | 28.86 | 2299 | 1777 | 1541 11 39.22 | 3536 [ 17.74 | 26.60 [ 14.87
10 30.83 | 26.13 | 20.85 | 15.88 | 13.72 10 35.80 [ 32.11 | 15.74 | 2411 | 13.14
9 27.83 | 23.32 | 18.65 | 13.96 | 12.01 9 32.28 | 28.76 | 13.73 | 2155 [ 11.42
8 24.74 | 20.44 | 16.40 | 12.03 | 10.30 8 28.66 [ 2533 | 11.72 | 18.94 9.71
7 2156 | 17.51 | 14.10 [ 1010 | 8.59 7 2493 | 2181 | 9.73 | 16.27 | 8.03
6 18.29 | 1454 | 11.77 | 8.19 6.93 6 2111 | 1822 | 7.79 | 1358 | 6.41
5 1494 | 1156 | 942 | 6.33 5.32 5 17.18 | 1456 | 594 | 1087 | 488
4 1151 | 8.61 7.08 | 456 3.82 4 13.17 | 1089 | 4.21 8.17 3.46
3 8.03 | 578 482 | 2.94 2.46 3 911 | 7.28 2.66 5.53 2.20
2 462 | 3.19 2.73 | 155 1.30 2 518 | 3.94 1.37 3.07 1.15
1 1.60 | 1.08 096 | 0.51 0.44 1 1.76 | 1.26 0.44 1.03 0.38

/
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Fig-4: Storey-wise displacement for twenty-five
storey building models along (Response spec mthd-X)
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Table 6: Inter-storey drifts along X-direction Table 7: Inter-storey drifts along Y-direction
(Equivalent static method) (Equivalent static method)
Storey Storey

no | M1 | M2 | M3 | M4 | M5 no | M1 [ M2 | M3 | M4 | M5
25 | 0364 | 0434 | 0.351 | 0.471 | 0.456 55 | 0432 | 0544 | 0597 | 0.436 | 0589
24 | 0457 | 0497 | 0415 | 0.507 | 0.488 24 | 0537 | 0624 | 0628 | 0504 | 0616
23 | 0554 10.562 | 048 | 0546 | 0.52 23 | 065 [o0.718 | 0663 | 058 | 0.643
22 | 0647 | 0631 | 0.548 | 0.59 | 0.556 22 | 0758 | 0816 | 0702 | 0650 | 0674
21 0.731 | 0.699 | 0.614 | 0.636 | 0.594 21 0858 | 0911 | 0.747 | 0736 | 0.707
20 | 0.808 | 0.767 | 0.676 [ 0.681 | 0.632 50 | 0948 | 1003 | 0791 | 0.807 | 0.74
19 | 0876 | 083 | 0.734 | 0.724 | 0.668 19 | 1028 [ 1.084 | 0.832 | 0.873 | 0.77
18 0.937 | 0.886 | 0.787 | 0.763 | 0.703 18 1.1 1158 | 0871 | 0933 | 0.799
17 | 099 [0936 | 0834 | 0.799 | 0.733 17 | 1163 | 1.221 | 0.906 [ 0.986 | 0.825
16 | 1.035 | 098 | 0.875 | 0.83 | 0.76 16 | 1217 | 1.276 | 0.936 | 1.033 | 0.846
15 1.074 | 1.017 | 0911 | 0.856 | 0.783 15 1.262 1323 | 0961 | 1.073 | 0.863
14 1.106 | 1.047 | 0.941 | 0.877 0.8 14 1.3 1.361 0.98 1107 | 0874
13 1.132 | 1.072 | 0.965 | 0.892 | 0.813 13 1331 | 1391 | 0993 | 1.132 0.88
12 | 1151 | 1.09 | 0.983 | 0.902 | 0.819 12 1.354 | 1.415 | 0.998 | 1.152 | 0.879
11 1.166 | 1.103 | 0.996 | 0.904 | 0.819 11 1.371 143 | 0994 | 1164 | 0.871
10 1.174 | 1.109 | 1.003 | 0.899 | 0.811 10 1382 | 1439 | 0983 | 1.171 | 0.855
9 1.178 | 1.109 | 1.003 | 0.887 | 0.796 9 1386 | 1442 | 0963 | 1.169 | 0.83
8 1.177 | 1.102 | 0.997 | 0.865 | 0.772 8 1.385 | 1.438 | 0.931 1.16 0.796
7 1.172 | 1.086 | 0.983 | 0.833 | 0.738 7 1379 | 1426 | 0886 | 1.141 | 0.752
6 1163 | 1.06 | 0.959 | 0.788 | 0.692 6 1.368 | 1.405 | 0.828 | 1.112 | 0.694
5 1.148 | 1.019 | 0.922 | 0.728 | 0.632 5 1.35 1368 | 0.752 | 1.069 | 0.625
4 1.125 | 0.955 | 0.864 | 0.648 | 0.555 4 1.319 | 1.304 | 0.655 | 1.006 0.54
3 1.078 | 0.856 | 0.776 | 0.542 | 0.457 3 1.255 1.182 | 0533 | 0908 | 0.436
2 0.95 0.69 | 0.634 | 0.398 | 0.333 2 1.087 | 0.939 | 0.378 | 0.732 0.31
1 0.519 | 0.347 | 0.337 | 0.186 | 0.161 1 0.574 | 0.435 | 0.169 0.36 0.144

Fig-6: Inter-Storlc;;/. dl’lftS f‘(;:)twenty-five storey Fig-7: Inter-Storety-five storey

building models (Equivalent static method-X) building models (Equivalent static method-Y)
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Table 8: Inter-storey drifts along X-direction Table 9: Inter-storey drifts along Y-direction
(Response spectrum method) (Response spectrum method)
Storey Storey

no M-1 M-2 M-3 M-4 M-5 no M-1 M-2 M-3 M-4 M-5
25 0.337 | 0.41 | 0.305 | 0.393 [ 0.364 25 0.404 | 0.499 | 0.481 | 0.397 | 0.447
24 0435 | 0.48 | 0.368 | 0.426 | 0.391 24 0.516 | 0.599 | 0.51 | 0.467 | 0.469
23 0.537 | 0.544 | 0.427 | 0.46 | 0.416 23 0.633 | 0.707 | 0.537 | 0.537 | 0.49
22 0.625 | 0.611 | 0.479 | 0.493 [ 0.441 22 0.734 | 0.801 | 0.565 0.6 0.509
21 0.695 | 0.672 | 0.525 | 0.523 [ 0.464 21 0.815 [ 0.877 | 0.591 | 0.651 | 0.529
20 0.752 | 0.723 | 0.564 | 0.55 [ 0.486 20 0.88 | 0.935 | 0.615 | 0.696 [ 0.545
19 0.8 0.768 | 0.599 | 0.575 [ 0.506 19 0.936 | 0.983 | 0.638 | 0.736 | 0.561
18 0.843 | 0.808 | 0.63 | 0.597 [ 0.524 18 0.986 | 1.027 | 0.657 | 0.771 | 0.574
17 0.882 | 0.844 | 0.66 | 0.618 | 0.54 17 1.034 | 1.07 | 0.676 [ 0.805 | 0.585
16 0.919 | 0.877 | 0.687 | 0.636 [ 0.555 16 1.077 | 1.109 [ 0.693 [ 0.836 | 0.596
15 0.951 | 0.907 | 0.713 | 0.653 [ 0.568 15 1.115 | 1.145 | 0.707 | 0.865 | 0.604
14 0.979 | 0935 | 0.737 | 0.667 | 0.579 14 1.147 | 1.176 | 0.72 0.89 | 0.61
13 1.005 | 0.959 | 0.759 | 0.679 | 0.589 13 1.177 | 1.204 [ 0.729 | 0.914 | 0.613
12 1.03 [ 0.982 | 0.779 | 0.689 [ 0.596 12 1.206 | 1.23 | 0.736 [ 0.936 | 0.615
11 1.054 | 1.002 | 0.795 | 0.697 0.6 11 1234 | 1.255 | 0.74 | 0.953 | 0.613
10 1.075 | 1.02 | 0.809 | 0.701 | 0.601 10 1.26 | 1.278 | 0.739 | 0.968 | 0.608
9 1.094 | 1.034 [ 0.821 | 0.701 | 0.597 9 1.283 | 1.294 | 0.733 | 0.98 | 0.598
8 111 [ 1.044 | 0.828 | 0.695 [ 0.589 8 1.301 | 1.306 [ 0.72 [ 0.986 | 0.582
7 1.124 | 1.05 | 0.832 | 0.683 | 0.573 7 1.318 | 1.314 | 0.699 [ 0.988 | 0.56
6 1.14 1.05 | 0.829 | 0.661 [ 0.549 6 1.335 | 1.324 | 0.667 | 0.983 | 0.529
5 1.156 | 1.038 | 0.816 | 0.627 | 0.513 5 1.351 | 1.329 | 0.622 | 0.969 | 0.487
4 1.164 | 1.003 [ 0.786 | 0.574 | 0.462 4 1.355 | 1.31 | 0.556 | 0.938 | 0.432
3 1.138 | 0.925 | 0.726 | 0.493 | 0.391 3 1.314 | 1.228 | 0.464 | 0.872 | 0.358
2 1.005 | 0.765 [ 0.608 | 0.373 | 0.293 2 1.14 [ 1.003 | 0.339 | 0.721 | 0.264
1 0.534 [ 0.392 | 0.33 0.18 | 0.148 1 0.585 | 0.475 | 0.157 | 0.363 | 0.129

Fig-8: Inter-storey drifts for twenty-five storey Fig-9: Inter-store;“a;iiﬁs.‘.f‘(.;lrmt.:/;/enty-five storey

building models (Response spectrum method-X) building models (Response spectrum method-Y)
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IV.CONCLUSION

1. The seismic analysis of reinforced concrete frame structure is done by both static and dynamic analysis to
determine and compare the base shear; it has been found that maximum base shear in model-5 along longitudinal
and transverse direction as compared to the other models.

2. Inequivalent static analysis it has been found that model-5 shows lesser displacement as compared to other models
in longitudinal direction. In response spectrum analysis model-5 shows lesser displacement as compared to other
models in longitudinal direction. In equivalent static analysis it has been found that model-5 shows lesser inter-
storey drift as compared to other models in longitudinal direction. In response spectrum analysis model-5 shows
lesser inter-storey drift as compared to other models in longitudinal direction.

3. The presence of shear wall can affect the seismic behavior of frame structure to large extent, and the shear wall
increases the strength and stiffness of the structure.lt has been found that the model-5 shows better location of
shear wall since lateral displacement and inter-storey drift are less as compared to other models.

In case of shear wall at exterior corners the structure is subjected to less displacement against the structure with shear
wall at Centre. From the above study we conclude that model-5 shows better performance among the other models.
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