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ABSTRACT: As per the current scenario in civil engineering industry tall structures need to be constructed because of
less space availability. This paper aims to contribute some important factors need to be considered in irregular tall
stepped type structure. When structure height increases, also the structure displacement increases and finally the
member sizes will become very heavy which tends to provide less space for the premises. In this paper shear wall and
bracing systems are used to control the displacement of structure and reduce the main member sizes so as to get more
space. The structure is analyzed under seismic force in zone I1l, the dimension of the structure is 40m(L) X 16m (B) X
34m (H). X, Zigzag Diagonal, Diamond, V& Inverted V bracing system is used for structure.

KEYWORDS:Irregular structure, Shear wall, Bracing System, Base shear, Displacement, Storey drift, new model after
conclusion.

I. INTRODUCTION

Steel bracing and shear wall system is one of the effective measures for resisting the horizontal forces like seismic and
wind forces in reinforced concrete multistory buildings. These bracing improves stability and resists lateral loads.
Beams and columns are designed for wvertical load inbraced construction.Shear wallsare a type of
structural system that provides lateral resistance to a building or structure. They resist in-plane loads that are applied
along its height. The applied load is generally transferred to the wall by a diaphragm or collector or drag member. They
are built in wood, concrete, and (masonry).

Il. MODELS FROM STAAD.PRO V81 SS6

A.CONVENTIONAL BUILDING WITHOUT SHEAR WALL AND BRACE
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1.1 Structural element Detail:
1. Beam Size : 300 X 500 mm
Column Size : 400 X 1000 mm (Other than Basement)
Column Size : 800 X 1400 mm (Basement)
Slab Thickness: 150 mm
Steel Bracing : 50 mm Circular Brace
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6. Shear wall: 250 mm Thk.
7. Wall Thickness: 230mm (Main Wall)
150mm (Partition Wall)
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1. X-Bracing with Shear Wall 2. Zigzag Diagonal Bracing with shear wall
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3. Diamond Bracing with Shear Wall 4. V- Bracing with shear wall

Irreqular structure as per IS 1893-2002/2005
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A/L=20/40=0.5>0.25 & L,=40m & 1.5L;= 1.5X20 = 30m oo L,> 1.5L4[Hence, it is vertical

geometrical irregularity]

I11. EXPERIMENTAL RESULTS

[11.1 Comparison of Base shears of all models with Conventional Building:

Increase in Base Shear Due to Shear wall and Different Bracing system, when Lowest to
compared with conventional building. . o
% Highest %
SI.No Type of Building Increase Increase
1 With Shear Wall and X- Brace 3.34% 3
2 With Shear Wall and Zigzag Diagonal- Brace 3.21% 1
3 With Shear Wall and Diamond Brace 3.34% 3
4 With Shear Wall and V- Brace or Inverted V- Brace 3.26% 2

Increase in Base Shear Due to Shear wall and
Different Bracing system, when compared with

conventional building
3.34% 3.34%

' 5 260

With Shear Wall and X- With Shear Walland  With Shear Wall and With Shear Wall and V-
Brace Zigzag Diagonal- Brace Diamond Brace Brace or Inverted V-
Brace

I11.2 Below table shows displacement at top level of building ie; @ 34 m and compared with conventional building to
check, which model is Suitable for this type of irregular structure in all direction with maximum value in different load
combination.

Conventional Building Displacement at top level (@ 34 m Height)
127.991 | 113.563 | 153.067 | 152.312
With Shear wall and X-Brace Displacement at top level (@ 34 m Height)

52.035 | 36.703 | 57.67 | 57.628
With Shear wall and Zigzag Diagonal-Brace Displacement at top level (@ 34 m Height)
68.124 | 48.42 | 63.572 | 63.346
With Shear wall and Diamond-Brace Displacement at top level (@ 34 m Height)
52.29 | 36.808 | 57.633 | 57.581
With Shear wall and V-Brace Displacement at top level (@ 34 m Height)

57.276 | 40.5 | 61.481 | 61.344
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Below table shows the % Decreased Displacement at top level of building compared to Conventional Building

With Shear wall and X-Brace Displacement at top level (@ 34 m Height)

59.345% ‘ 67.680% ‘ 62.324% | 62.165%
With Shear wall and ZigZag Diagonal-Brace Displacement at top level (@ 34 m Height)
46.774% \ 57.363% \ 58.468% | 58.410%
With Shear wall and Diamond-Brace Displacement at top level (@ 34 m Height)
59.146% | 67.588% | 62.348% | 62.195%
With Shear wall and V-Brace Displacement at top level (@ 34 m Height)
55.250% \ 64.337% \ 59.834% | 59.725%
18-[1.5(D.L+EQ+X] 28-[0.9DL+1.5EQ-X]
i Seriasl HSemnesl
55 345% 50 148% 67.680% 67.505%
55250
25.774% I
I 7363 I
5 & = Brace 5W & Dingonal Brace g & Diarvond Brace W5 V-Brace S & ¥- Brace W & Dingonad Brace  5W & Diamond Brace SWE V-Brace
[ 'm|
27-[0.9DL+1.5EQ+Z)) 21-[1.5(DL+EQ-2)]
W Senesl HSeniesl
[ra ¥l A1 N 62 165% 62 15%%
L] S5534% 575N
i S E ¥- Brace SW E Dimgonal Brace SW E Diamond Brace S B -Brace
SW e Brage S & Dingonal Brace 5% 3 Daarvoned Brae SWE wBrae

111.3 shows the % Decreased Storey drift at Different level of building Compared to Conventional Building.
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Graph below Shows % Decrease Storey drift of all models for load combination 18 (+X)
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% Decrease in Storey Drift @ 4th Storey (Maximum)

HPapgl & Psan3
68% 68%

65%
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18-[1.5(D.L+EQ+X] 18-[1.5(D.L+EQ+X] 18-[1.5(D.L+EQ+X] 18-[1.5(D.L+EQ+X]

SW & X Brace SW & Zigzag Diagonal | SW & Diamond Brace SW & V- Brace

Graph below Shows % Decrease Storey drift of all models for load combination 28 (-X)

% Decrease in Storey Drift @ 4th & 5th
Storey

73% 73% 73%

= |

28-[0.9DL+1.5EQ-X] 28-[0.9DL+1.5EQ-X] 28-[0.9DL+1.5EQ-X]

SW & X Brace SW & Zigzag Diagonal | SW & Diamond Brace

SW & V-

28-[0.9DL+1.5EQ-X]

Brace

3. Graph below shows % Decrease Storey drift all models for load combination 27 (+Z)

% Decrease in Storey Drift @ 4th Storey

75% 75%

73%

.

73%

27-[0.9DL+1.5EQ+Z)] | 27-[0.9DL+1.5EQ+2)] | 27-[0.9DL+1.5EQ+Z)]

SW & X Brace SW & Zigzag Diagonal | SW & Diamond Brace

27-[0.9DL+1.5EQ+7)]
SW & V- Brace
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4. Graph below shows Displacement of all models for load combination 20 (+2)

% Decrease in Storey Drift @ 3rd Storey

71% 71%

69%
69%

L

| 21-[1.5(DL+EQ-2Z)] | 21-[1.5(DL+EQ-Z)] | 21-[1.5(DL+EQ-2)] | 21-[1.5(DL+EQ-2)]

| SW & X Brace | SW & Zigzag Diagonal | SW & Diamond Brace | SW & V- Brace |

IV. CONCLUSION

1.1 After observing the results from all the models following can be concluded which are as follows:

1. Shear wall with X and Diamond Brace are giving highest result in +X & -X direction ie; 59.345%, 59.146%
(+X) & 67.680%, 67.588% (-X) for displacement.

2. Shear wall with X and Diamond Brace are giving highest result in +Z & -Z direction ie; 62.324%, 62.348%
(+2) & 62.324%, 62.195% (-Z) for displacement.

3. As per the above two conclusion 1 & 2, X and Diamond bracing are best suited for this type of structure when
displacement is considered.

4. Highest increased base shear are in X and Diamond bracing ie; 3.34% but it will get reduced when the
remodeling of structure done with suitable SW & bracing system and for this model best suited system are X
& Diamond bracing as mentioned in point 3.

5. Maximum % Decrease storey drift compare to conventional structure in SW with X & Diamond Brace (68%)
in 18-[1.5(D.L+EQ+X] @ 4th Storey; with X, V & Diamond (73%) in 28-[0.9DL+1.5EQ-X] @ 4th & 5th
Storey; with X & Diamond Brace (73%) in 27-[0.9DL+1.5EQ+Z)] @ 4th Storey; with X & Diamond Brace
(71%) 21-[1.5(DL+EQ-Z)] @ 3rd Storey.

6. Note: Structure with good light and air is the best structure as per the society demand, so as per our
project result diamond bracing is recommended so as to provide clear opening in walls which is giving
highest results compared to other models.

1.2 After conclusion the model is revised by taking shear wall and Diamond bracing System the % decrease in
concrete and steel are as follows:

Conventional structure with shear wall and diamond bracing system after conclusion. The sizes of member are as

follows:

e Beam Size : 300 X 350 mm

e Column Size : 300 X 600 mm (From 1% floor)
e Column Size : 400 X 1000 mm (B+GF)

e Slab Thickness: 150 mm
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e Steel Bracing : 50 mm Circular Brace

e  Shear wall: 250 mm Thk.

e Wall Thickness: 230mm (Main Wall)
150mm (Partition Wall)

1V.3 Conclusion after revised model:

1. % Decreased in Concrete = 44.72 %

2. % Decreased in Steel = 15.86%

3. Inbeam 30% (from 500mm to 350mm) depth is reduced.

4. In Column 25 %( from 400mm to 300mm) width reduced and 40% (from 1000mm to 600mm) depth is
reduced.

5. Basement column 28.57% (from 1400mm to 1000mm) depth is reduced & 50% (800mm to 400mm) width
reduced.

6. Base shear is decreased by ((7075.168-6571.01)/ 7075.168) 7.13 % compared with conventional without shear
wall and bracing system.

7. Base shear is decreased by ((7319.69-6571.01)/ 7319.69) 10.23 % compared with conventional with shear

wall and Diamond bracing system.

After Conclusion BeforeConclusion
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Observe the member sizes in above image for difference
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