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Abstract- Now a day’s Steel Structures are commonly used in
construction field and are very important in strength
considerations. The Steel plate shear wall is a lateral load
resisting system. In High-rise structures with steel plate shear
wall is very effective in earthquake forces. In this study, High-
rise steel structure of (G+15) are analysed with and without
SPSW and considering the varying thickness of plate are used,
they are 8mm, 16mm, 24mm, 25mm, 26mm, 27mm, 28mm,
29mm, 30mm and 35mm. These models are analysed in
software ETABS especially for linear static analysis and non-
linear static analysis (Push over analysis) for 5thearthquake
zone and medium soil type is adopted for an analysis purpose.
The analysis results are maximum storey displacement,
maximum storey drift, storey shear and storey stiffness. The
SPSW has high strength than the normal conventional
building. The lateral forces are transferred to the foundation
because of these reason, structural members get increased in
conventional building system but in SPSW system are greatly
reduced. For steel structure 1S-800-2007, for earthquake
analysis 1S-1893-2002 code books are used.

Keywords- SPSW, Steel Frame Building, Varying Thickness
of SPSW, Linear Static, Non-Linear Static analysis.

1. INTRODUCTION

In RCC Structures as the height of the building
increases, the requirements for stiffness and stability increases
due to the lateral loads and vertical loads and it becomes more
important because there will be increase in the dimensions of
the elements due to heavy load in the high rise buildings. The
Steel Structures are more subsequently used now a day. The
High-rise steel structures are designed without shear wall, the
structural parts become little heavy but with shear wall, the
structural parts like beams and column sizes are reduced and
also load carrying capacity is increased.

Steel plate shear wall: The main aim of steel plate shear wall
is to resist lateral loads. This system is very ductile. This
system has large stiffness and it limits the storey drift. The
steel plate shear wall is lighter as compared to the concrete
shear walls and hence results in lower weight and the loads
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transferred to foundation is less; due to this reduction in the
total weight of the structure. The speed of the work increases
due to the use of welding and bolted connections and hence
reduces the construction cost and time their increases the
quality of work in the system and hence work progress is
efficient. As compare to the concrete shear walls, the steel
plate shear wall has relatively less thickness and requires less
space hence utilization of room space increases.

II. METHODOLOGY

1. The steel framed structure of G+15 is taken into
consideration.

2. The modelling is carried out by the Software ETABS.
3. The analysis is carried out using linear static and non-
linear static techniques for varying plate thickness.

4. Parametric studies are done for maximum storey
displacement, max storey drift, storey shear and

storey stiffness for the above results obtained.

I11. ANALYSIS PROBLEM

The parameters considered for the analysis as shown
in below table.

Table-3.0 Parameters considered for Analysis

5l.No. Parameter Value
1. MNumber of Storey G135
2. Seisnmuc Zone WV
3. Zone Factor 036
4. Floor Area 3600 5g ft
5. Height of Building 44 2
6. Each Floor Height 3.05m
T Cohumn Section ISHE 400-1 Double
2. Beam Section IEME 600
0. Elab 130mm
. Steel Flate Shear
10. Shear Wall Wall
11. Live Load 4 kN/m?
12. Floor Firush 1 kMim?
13. Crade of Concrete M30
14. Grade of Steel Fe343
15 Unit Weight of 20 ENmS
Nlazonry
16 Seismic Analysis 15 18932002
17. Deszign Philosophv IS: 800-2007

www.ijsart.com



IJSART - Volume 4 Issue 6 — JUNE 2018

Load Combinations:

The loads are to be taken for the analysis as per the
IS: 800-2007 and 1S: 1893(part-1)-2002. The following load
combination is as follows.

For Deflection:

1. (DL + S-Dead)
2. (DL+LL + S-Dead)

For Strength:

3. 15(DL + S-Dead)

4, 15(DL+ LL + S-Dead)

5. 1.2 (DL + LL + S-Dead + E-X)
6. 12 (DL+ LL + S-Dead - E-X)
7. 1.2 (DL+ LL + S-Dead + E-Y)
8. 1.2 (DL+ LL + S-Dead - E-Y)
9. 1.5 (DL +S-Dead + E-X)

10. 1.5 (DL + S-Dead - E-X)

11. 1.5 (DL + S-Dead + E-Y)

12. 1.5 (DL + S-Dead - E-Y)

13. 0.9 (DL + S-Dead) + (1.5 E-X)
14. 0.9 (DL + S-Dead) - (1.5 E-X)
15. 0.9 (DL + S-Dead) + (1.5 E-Y)
16. 0.9 (DL + S-Dead) - (1.5 E-Y)

Procedure for Structural Analysis Using ETABS:

Modelling and analysis of the building is done in
ETABS Software with the following steps:
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Selection of the Plan of the
Building.

Selection of the required Grid Pattern,

Defining the Structural Parameters like sizes of beams, columns, shells,
etc,,

Modeling the structure as in the plan of the building as per the column
location.

Assigning theloads, load pattern and load combinations asmentionin the data.

Agsigning linear static and non-linear static type of loading condition.

Themodels are analysedusing ETABS software and results are obtained and graphically
concluded.

Fig-3.1 Without
Steel Plate

Fig-3.2 With Steel Plate
of 25mm Thick

IV. RESULTS AND DISCUSSION

Linear static analysis

Maximum storey displacement:
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Table-4.0 Percentage Reduction for Maximum Storey
Displacement

. Max Storey Percentage
Tvype of SPSW Displacement Reduction
(mm)
Without Steel Plate 42512
% mm Steel Plate 20 807 210 88%
16 mm 5teel Plate 28480 3208%
24 mum 5teel Plate 28.045 34.03%
23 mum 5teel Plate 28013 34.10%
26 mm Steel Plate 270984 34.17%
27 mm Steel Plate 27057 34 23%
28 mum 5teel Plate 27034 34.20%
20 mum 5Steel Plate 17012 34.34%
30 mum 5teel Plate 17802 34.30%
33 mum 5teel Plate 2T ELE 34.56%

Max Storey Displacement in mt
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Fig-4.0 Maximum Storey Displacement in mm

DISCUSSION: As the thickness of the plate increases the
maximum storey displacement decreases. From the above fig-
4.0 and table-4.0, the percentage reduction for 35mm thick
steel plate is 34.56%.

Maximum storey drift:

Table-4.1 Percentage Reduction for Max Storey Drift

. Max Storey Drift | Percentage

Type of SPSW (aam) =¥ Rodoctins
Without Stee] Flate | 0.001Z48

8 mm Stzz] Plat= 0.000344 72.39%
16 mm Steel Plate | 0.000286 T7.04%
24 mm Gteel Plate | 0000282 T8.0T%
25 mm Steel Plate | 0.0002359 T79.21%
26 mm Steel Plate | 0.000257 79.37%
I7 mm Steel Plate | 0000253 19535
28 mm Steel Plate | 0.000253 79.69%
19 mm Steel Plata | 0.000232 197 T%
30 mm Steel Flate | 0.000Z50 B EERD
15 mm Steel Plate | 0.000242 B0.5T%

Page | 243

ISSN [ONLINE]: 2395-1052

Max Storey Drift (mm)
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Fig-4.1 Max Storey Drift in mm

DISCUSSION: As the thickness of the plate increases the
maximum storey drift decreases. From the above fig-4.1 and
table-4.1, the percentage reduction for 35mm thick steel plate

is 80.57%.
Storey shear:

Table-4.2 Percentage Reduction for Storey Shear

Type of SPSW Storey Shear (KY) ;Zﬁ:;:i“
Without Stes Plate | 20053520
S mm Sl Plate [ 19305041 %
16 mm Steel Plate | 19151100 I30%
74 mm Steal Plate | 18093506 53T%
T mm Seal Plate | TEEIEISS ET6%
76 mm Steal Plate | 1867 8850 EE%
77 mm Steal Plate | 15517494 %
7Y mm Steal Plate | 1535 3506 TR
35 mm Steal Plate | 16033901 555%
10 mm Steel Plate | 15109115 PEN AL
15 mm Sl Plate | 9409763 0T
Storey Shear (kN)
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Fig-4.2 Storey Shear in Kn

DISCUSSION: As the thickness of the plate increases the
storey shear decreases. From the above fig-4.2 and table-4.2,
the percentage reduction for 35mm thick steel plate is 53.07%.

Storey stiffness:
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Fig-4.3 Storey Stiffness in kN/m

DISCUSSION: As the thickness of the plate increases the
storey stiffness increases as shown in fig-4.3.

Base shear:

Table-4.3 Percentage Reduction for Base Shear

Type of SPSW Base Shear (kN)
Without Steel Plate | 627.3176
% mm Ste=] Flate 10072744
16 mm Steel Plate | 11289328
24 mm Steal Plate | 1223.5931
15 mm Stee] Flate [ 12344998
26 mm Steel Plate | 12452566
27 mm Steal Plate | 12558737
I8 mm Steel Flate | 12663671
29 mm Staz] Plate | 1276.74
30 mm Steel Plate | 1287.0027
315 mm Steel Plate | 13369014
Base Shear (kN)
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Fig-4.4 Base Shear in kKN

DISCUSSION: As the thickness of the plate increases the
base shear increases as shown in table-4.3.

PUSH OVER ANALYSIS
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Maximum storey displacement:

Table-4.4 Percentage Reduction for Maximum Storey
Displacement

. Max Storey | Percentage

Type of SPSW Dizplacement (m.:i:a Rednr:ﬁn_n
Without Stzal Plate 42.321

% mm Stes] Flate 18637 LR
16 mm Stezel Plats 2B.322 33.07%
24 mm Stesl Plata 27.881 34.12%
I3 mm Steel Flate IT.E40 1%
26 mm Steal Plata 27820 34 26%
27 mm Stesal Plata 27.794 34.321%
I8 mm Stz Plata T 438
29 mm Stesal Plata 27.750 34 .43%
30 mm Steel Flata 7731 LEBE LT
15 mm Steel Plata 27.659 34.64%

Max Storey Displacement (mm)
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Fig-4.5 Maximum storey displacement in mm
DISCUSSION: As the thickness of the plate increases the
maximum storey displacement decreases. From the above fig-
45 and table-4.4, the percentage reduction for 35mm thick
steel plate is 34.64%.

Maximum storey drift:

Table-4.5 Percentage Reduction for Max Storey Drift

. Max Storey | Percentage
Type of SPSW | 1y it (mm) N Reduction
Without Steel Plae | 0.001247
5 mm Steel Flat= | 0.00034% T2.35%
16 mm Steel Plata | 0000288 T6.96%
24 mm Steal Plat= | 0.000264 TR.B9%
2% mm Steal Flate | 0000261 T8 13%
26 mm Steel Plate | 0000239 79.29%
27 mm Steal Plate | 0.000257 79.45%
I8 mm Steel Flate | 0000255 Ta.61%%
29 mm Steal Plata | 0.000233 9.7 7%
30 mm Steel Plata | 0.000252 70 85%
35 mm Steel Plata | 0.000244 20.49%
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Max Storey Drift (mm)
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DISCUSSION: As the thickness of the plate increases the
storey shear decreases. From the above fig-4.7 and table-4.6,

0.0014 the percentage reduction for 35mm thick steel plate is 53.04%.
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Storey shear:

Table-4.6 Percentage Reduction for Storey Shear

_ . Storey Shear | Percentage
Type of SPSW (kN) Reduction
Without Steel Flats | 2013 5828
¥ mm Stea] Flatz | 19357900 I
16 mm Stes] Flate | 1923 3426 4.49%

24 mm Steal Flats | 19077283 3177

T3 mm Stea] Plate | 15915345 RN

26 mm Stes] Flate | 18759473 6.853%

I7 mm St Flats | 1539.7311 T8 %

TF mm Stea] Plate | 1543 3254 e

29 mm Stea] Flata | 1700.7291 15.54%

30 mm Stesl Flats | 1317 2799 I3 63%

33 mm Stes] Plate | 943 6871 53.04%
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Fig-4.7 Storey Shear in Kn
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Fig-4.8 Storey Stiffness in kN/m

DISCUSSION: As the thickness of the plate increases the
storey stiffness increases as shown in fig-4.8.

Base shear:

Table-4.7 Percentage Reduction for Base Shear

Type of SPSW Base Shear (kIN)
Without Stee] Flate 630 4581
& mm Stesl Plate 1011.5199
16 mm Stzel Flata 1133 8154
24 mm Gtzel Flata TIIE ERZ8
23 mm Steel Flata 1239834
26 mm Steel Plata 12506315
27 mm Steel Flata 1261.2897
28 mm Stzel Flata TITI.EIES
29 mm Steel Flata 12822284
30 mm Stzzl Flata 1292 5267
33 mm Stzel Flata 1342 5883
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Base Shear (KN)
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Fig-4.9 Base Shear in kKN

DISCUSSION: As the thickness of the plate increases the
base shear increases as shown in table-4.7.

V. CONCLUSIONS

From the linear static and non-linear static analysis results, it
is concluded that

1. At the top storey the displacement is maximum and
decreases with increase in the thickness of the steel
plate shear wall.

2. Maximum storey drift is maximum at 1st storey for
all the thickness of steel plate and decreases with
increase in the thickness of steel plate.

3. Storey shear is maximum at 1% storey for all the
thickness of steel plate and decreases with increase in
the thickness of steel plate and remains zero at the
base.

4. Stiffness of the structure increases with increase in
the thickness of the steel plate.
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