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Abstract

Sliding wall systems are one of the most commonly used side loads that resist in a high-rise building. The shear wall has high rigidity and plane
strength, which can be used to simultaneously resist with a large horizontal load and maintain gravitational loads. Sliding walls designed to withstand
the lateral loads of earthquakes and wind. The steel plate wall shear system has become an effective alternative to other side load-resistant systems,
such as reinforced concrete walls, different types of spring frames, and so on. SPSW is preferred because of the different advantages they have over
other systems, primarily significant plasticity and high initial rigidity, fast construction, light weight, provides more space inside due to the minimum
thickness, which is another advantage for the architect and a reduction in seismic mass. From horizontal displacement (X) for all models and
maximum displacement is obtained in the model- 4, which has a value of 58,432 mm. From vertical displacement (Y) for all models and maximum
displacement is obtained in the model - 5 to 8, which has a value of 9.6 mm. From the vertical reaction (Fy) for all models and maximum movement
is obtained in model-10, which has a value of 49308.1 kN. From the moment (Mx) for all models and the maximum movement is obtained in the
model - 8, which has a value of 1077.66 kNm.

Keywords- Steel plate shear walls, ETABS, High-rise buildings, lateral displacement and drift

INTRODUCTION

This is the most popular way to model thin, non-compact sliding walls. It is based solely on the action of the diagonal tension field developed
immediately after the plate fastener [7]. This type of modeling is recommended by the Canadian code, CAN / CSA-S16-01 in the SPSW analysis and
design procedure. In the analysis software, the steel plate on the wall panel should be replaced with a series of farm elements (piece) or strips along
the voltage field. There are two ways to model this method [8]. The first is the stripes inclined at a uniform angle with a horizontal, and the second is a
model with several stripes.

As a rule, seismic renovation and modernization of such buildings to meet the requirements of modern codes always make a great effort for design
engineers. To help owners clearly understand all the modernization processes, it is very important for engineers to know what seismic capabilities and
shortcomings of the existing RC-MRF [11].

LITERATURE REVIEW

N. Gaur et al [6] presented a method of studying the seismic behavior of a multi-storey building, subject to strong ground movements at the previous
stage of practical design. The accuracy of the method was assessed taking into account asymmetrical tall buildings with mass or rigidity of
unevenness. Dynamic reactions of elastic multi-storey building systems were obtained by analyzing a simple (equivalent) single-storey system. The
behavior of the building was also investigated in the aftermath of the elastic phase, given the strength depending on the rigidity of the various stands
and gaps. Hemal J shah et al [7] presented a seismic approach for irregular space steel frames for Eurocodes 8 and 3. The approach used an advanced
static and dynamic finite element method, taking into account geometric and material nonlinearities, as well as imperfections of elements and frames.
The pushover analysis was performed by dividing the multimodal load along with the height of the building, which combines the first few modes.
Nonlinear dynamic analysis was performed in the time area using accelerograms derived from real earthquakes to be compatible with the elastic
design spectrum of Eurocode 8.

METHODOLOGY

The following models are to be prepared
1)  Model 1: Setback building with bracings on front side (EQ-4)
2)  Model 2: Setback building with bracings on front side (EQ-5)
3)  Model 3: Setback building with bracings & Shear wall on front side (EQ-4)
4)  Model 4: Setback building with bracings & Shear wall on front side (EQ-5)
5)  Model 5: Setback building with bracings on other side (EQ-4)
6) Model 6: Setback building with bracings on other side (EQ-5)
7)  Model 7: Setback building with bracings & Shear wall on other side (EQ-4)
8)  Model 8: Setback building with bracings & Shear wall on other side (EQ-5)
9)  Model 9: Setback building with shear wall at core (EQ-4)
10) Model 10: Setback building with shear wall at core (EQ-5)
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Figure 1: Geometry of the model-1

The above figure gives the details about the Geometry of the model-1 as obtained from the STAAD-PRO software.
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Figure 2: Plan of the model-1

The above figure gives the details about the Plan of the model-1 as obtained from the STAAD-PRO software.
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Figure 3: Elevation of the model-1
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The above figure gives the details about the Elevation of the model-1 as obtained from the STAAD-PRO software.
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Figure 4:3D View of the model-1

The above figure gives the details about the 3D View of the model-1 as obtained from the STAAD-PRO software.

RESULTS
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Figure 5: Horizontal Displacement (X) for all the models

The above graph is related to the Horizontal Displacement (X) for all the models and the maximum displacement is obtained in the model-4 having

value of 58.432 mm.
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Figure 6: Horizontal Displacement (Z) for all the models
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The above graph is related to the Horizontal Displacement (Z) for all the models and the maximum displacement is obtained in the model-8 having
value of 59 mm.
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Figure 7: Vertical Displacement (Y) for all the models

The above graph is related to the Vertical Displacement (Y) for all the models and the maximum displacement is obtained in the model-5 to 8 having
value of 9.6 mm.
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Figure 8: Resultant Displacement for all the models

The above graph is related to the Resultant Displacement for all the models and the maximum displacement is obtained in the model-4 having value
of 59.8 mm.

Table 1: Reactions for all the models

Horizontal | Vertical | Horizontal Moment

FxkN FykN FzkN MxkNm | My kNm | MzkNm
Model-1 784.671 | 15557.1 361.155 | 670.206 4971 | 1187.11
Model-2 1089.22 | 15720.2 537.584 | 1000.49 7.217 | 1761.92
Model-3 1374.82 | 15491.6 364.739 | 674.213 4974 | 1196.46
Model-4 1753.24 | 15491.6 54241 | 1006.51 7.23 | 1775.57
Model-5 340.907 | 15560.5 793.423 | 681.331 9.061 | 1160.11
Model-6 508.144 | 15560.5 1084.2 | 1021.67 13.283 | 171743
Model-7 350.249 | 20474.1 5161.47 | 720.213 10.859 1239.9
Model-8 520.67 | 23481.8 59414 | 1077.66 15.76 | 1828.27
Model-9 7411.55 | 41762.6 8413.57 | 725.814 8.959 | 1327.22
Model-10 8888.39 | 49308.1 10455.2 934.97 13.347 | 1819.63
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Figure 9: Vertical Reaction (Fy) for all the models

The above graph is related to the Vertical Reaction (Fy) for all the models and the maximum displacement is obtained in the model-10 having value of
49308.1kN.
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Figure 10: Moment (Mx) for all the models

The above graph is related to the Moment (Mx) for all the models and the maximum displacement is obtained in the model-8 having value of
1077.66kNm.

Table 2: Beam forces for all the models

FxkN FykN FzkN MxkNm | My kNm | MzkNm
Model-1 15557.1 | 370.222 | 433.014 396 | 670206 | 1187.11
Model-2 15557.1 | 541.378 | 622.644 5.724 | 1000.49 | 1761.92
Model-3 15491.6 | 364.028 | 448.412 4.128 | 677.159 | 1196.46
Model-4 15491.6 | 530.812 | 635.771 5963 | 1006.51 | 1775.57
Model-5 15560.5 | 411.346 | 399.074 3.556 | 681.331 | 1160.11
Model-6 15560.5 | 593.225 | 584.929 5.121 1021.67 | 1717.43
Model-7 15349.4 | 476.038 | 396.397 4.044 | 720213 | 1189.29
Model-8 15349.4 | 656.407 | 591.684 5466 | 1077.66 | 1753.41
Model-9 13502.7 | 444.907 | 485.287 4393 | 752478 | 1005.83
Model-10 | 13502.7 | 621.898 | 672.112 5.756 | 1039.29 | 1280.39




International Journal of Research Publication and Reviews, Vol 3, no 6, pp 3469-3475, June 2022 3474

Fx kN
16000
% 15500
S 15000
S 14500
B~ 14000
E 13500
8 13000
A 12500
12000
CNC O I R T R

X @05 XS %\ob F ¥ ¥ @@
All models

Figure 11: Beam Forces (Fx) for all the models

The above graph is related to the Beam Forces (Fx) for all the models and the maximum displacement is obtained in the model-1 & 2 having value of
15557.1kN.
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Figure 12: Beam Forces (Fy) for all the models

The above graph is related to the Beam Forces (Fy) for all the models and the maximum displacement is obtained in the model-8 having value of
656.407kN.
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Figure 13: Beam Forces (Fz) for all the models

The above graph is related to the Beam Forces (Fz) for all the models and the maximum displacement is obtained in the model-10 having value of
672.112kN.
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CONCLUSIONS

The different models are analyzed using STAAD-PRO software, the following conclusions are made

1.

iii.

From the Horizontal Displacement (X) for all the models and the maximum displacement is obtained in the model-4 having value of 58.432
mm.

From the Vertical Displacement (Y) for all the models and the maximum displacement is obtained in the model-5 to 8 having value of 9.6
mm.

From the Vertical Reaction (Fy) for all the models and the maximum displacement is obtained in the model-10 having value of 49308.1kN.

iv.  From the Moment (Mx) for all the models and the maximum displacement is obtained in the model-8 having value of 1077.66kNm.
v. From the Shear Stress (SQY) for all the models and the maximum displacement is obtained in the model-10 having value of 0.298kNm.
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