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Abstract— Generally improvement of reinforcement concrete frame structures against lateral loading is shearwall and
cross bracing system. The use of cross bracing and shearwall has advantage over other scheme like higher stiffness,
strength, and adds much less weight to existing structure. The seismic analysis of reinforced concrete G+6,G+12,G+18
buildings with Cross bracing and shearwall is studied. The cross bracing is provided at the outer peripheral columns. The
building models are analyzed by nonlinear push over analysis method using Etabs software. The main parameters compared
are the buildings are lateral displacement, base shear, storey drift, storey, axial force shear and natural time period.
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I. INTRODUCTION

The building undergoes deformation at the time of earthquake, due to earthquake waves the energy will transfer to the
building and structures behaves with respect to earth motions. The structure which is having low stiffness against lateral load
and having higher mass at the higher levels will experience more effect and under goes more structural damage compare to
structure with less mass and having more stiffness. And it also depend on the type of soil on which building is situated and
earthquake zones. Damage will be more on soft soil condition then hard soil condition.To improve the lateral load resistance
capacity of the structure some of techniques are adopted in that bracing and shearwall systems are the major systems for
buildings with use of these bracing and shearwall the stiffness of the structure increases.

1. MODELLING OF THE BUILDING

TABLE.1

MODELLING DETAILS
Beam Size 300X450 mm
Column Size 350X650 mm
Slab Thickness 150 mm
Spacing In X Direction 4m
Spacing In Y Direction 4m
Storey Height 3.2m
Live Load On Floor 3 KN/ m?
Live Load On Roof 1.5 KN/m?
Floor Finish 1 KN/m?
Wall Thickness 230 mm
Shearwall Thickness 100 mm
Bracing Size ISA 200X150X18 mm
Zone i
Importance Factor 1
Seismic Reduction Factor 5
Concrete Grade M 30
Steel Fe 415
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. METHODOLOGY

The Earthquake analysis is carried out with X bracing and shearwall system for Plan irregular structures and Plan irregular
Soft storey structures.

e The analysis will be carried out for different storey heights G+6,G+12,G+18.
e  The bare frame has been analyzed

e Then X bracing and shearwall are provided at the all corners of Plan irregular building and Plan irregular soft
storey building.

e Finally X bracing and shearwall are provided at the fully out rigged portion of the structure.
e  The analysis will be carried out at using ETABS software.

e The results are Plotted and comparing the effect of X bracing and shearwall on Plan irregular building and Plan
irregular soft storey building

V. RESULTS AND COMPARISIONS

1.000 STOREY DRIFT —+—BARE

0.800 =—BRACEAT
/&—-\ CORNERS

=#—=BRACEAT

DRIFT IN MM
> o
+ =)
= S
S S

OUT RIGGED
SHEARWALL
0.200 AT CORNERS
0.000 +— SHEARWALL
AT OUT
0 1 2 3 5 6 7
STOREY RIGGED
GRAPH.1. PLOT OF STOREY DRIFT OF G+6 T SHAPE BUILDING
200 STOREY DRIFT ARE
1.000
- / \ —B—BRACEAT
g 0.800 / CORNERS
2 0.600 —4+—BRACEAT
& OUT RIGGED
& 0.400
= T ——SHEARWALL
0.200 —— AT CORNERS
+ — = e w  ——SHEARWALL
0.000 =X .
AT OUT
0 1 2 3 4 5 6 RIGGED
STOREY

GRAPH.2. PLOT OF STOREY DRIFT OF G+6 T SHAPE SOFT STOREY BUILDING

Page | 50



International Journal of Engineering Research & Science(IJOER) [Vol-1, Issue-5, August- 2015]

——BARE
0.9 —8—-BRACE AT
0.8 CORNERS
- 0.7
=~
S 06 / ~4—BRACEAT
Z 0.5 $ OUT RIGGED
A 8'2 —<SHEARWALL
g 0 AT CORNERS
" W*SH&\R\VALL
0 AT OUT
0O 1 2 3 4 5 6 7 8 9 10 11 12 13 RIGGED
STOREY
GRAPH.3. PLOT OF STOREY DRIFT OF G+12 T SHAPE BUILDING
——BARE
. STOREY DRIFT
1200 N —8—BRACEAT
CORNERS
1.000
.0.800 ~4—BRACEAT
= OUT RIGGED
Z0.600
AT CORNERS
20.200
R0 000 —+=SHEARWALL
AT OUT
STOREY RIGGED
GRAPH.4. PLOT OF STOREY DRIFT OF G+12 T SHAPE SOFT STOREY BUILDING
—4—BARE
1000 — STOREYDRIET
—=—BRACEAT
0.800 . CORNERS
= 0.600 —4—BRACE AT
S = OUT RIGGED
 0.400 S~
E %z —<— SHEARWALL
0.200 EERVEEVER S 2o S i v AT CORNERS
= |/
B 0000 Lt —t=SHEARWALL
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 ATOUT
STOREY RIGGED

GRAPH.5. PLOT OF STOREY DRIFT OF G+18 T SHAPE BUILDING

Page | 51



International Journal of Engineering Research & Science(IJOER) [Vol-1, Issue-5, August- 2015]

00 STOREY DRIFT -

1.400 I’\\
— 1.200 —m—-BRACEAT
g 1000 I \ CORNERS
E 0800 —] R o ¢—tp—0—=9—sp- —4—BRACE AT
= 0600 OUT RIGGED
S 0400 == SHEARWALL

AT
0.200 : CORNERS
' AT OUT
01 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 16 17 18
STOREY RIGGED

GRAPH.6. PLOT OF STOREY DRIFT OF G+18 T SHAPE SOFT STOREY BUILDING

MAXIMUM DISPLACEMENT
50
g 39.8
=
2 MBARE
E mBRACING
z ESHEARWALL
a
G+6 G+12 G+18
storey

GRAPH. 7.PLOT OF MAXIMUM REDUCED DISPLACEMENT OF T SHAPE BUILDING

MAXIMUM DISPLACEMENT

Lh
=

—
=]

g 422
g 40

= 30 mBARE

5]

£ 20 mBRACING

2 = SHEARWATLL
z

A

=]

G+6 G+12 G+18

GRAPH.8. PLOT OF MAXIMUM REDUCED DISPLACEMENT OF T SHAPE SOFT STOREY BUILDING

Page | 52



International Journal of Engineering Research & Science(IJOER)

[Vol-1, Issue-5, August- 2015]

MAXIMUMTIME PERIOD

2 3966
L 4
# 35
5 3 25504

25
el 6321 “BARE
2 1.3166 ; N
) 902 08315 -
B s El4898 2369 0.4902 .: » SHEARWALL

0 —
Gt+6 G+12 GH18
Storey
GRAPH.9. PLOT OF MAXIMUM REDUCED TIME PERIOD OF T SHAPE BUILDING
MAXIMUM TIME PERIOD
3 43402

2

<y

=23

T2 6442 ®BARE

Z1 08232 . BRACING

x 0 L SHEARWAILL

z G+18

H

Storey

GRAPH.10. PLOT OF MAXIMUM REDUCED TIME PERIOD OF T SHAPE SOFT STOREY

MAXIMUM BASE SHEAR

80000

Z 60000

686063

nk

-

40000

Shear
-2

0000

G+18

BBARE
EBRACING
ESHEARWALL

GRAPH.11. PLOT OF BASE SHEAR OF T SHAPE BUILDING

Page | 53



International Journal of Engineering Research & Science(IJOER) [Vol-1, Issue-5, August- 2015]

MAXIMUM BASE SHEAR

70000 65090

60000 54659
50000
40000
30000
20000
10000

EBARE
EBRACING
mSHEARWALL

GRAPH.12. PLOT OF BASE SHEAR OF T SHAPE SOFT STOREY BUILDING

V. CONCLUSION

The Cross bracing and Shearwall are effectively increases the stiffness of the structure from the Push over analysis its
concluded that,

1.

Storey drift of the structure heavily reduces after the application Cross bracing and Shearwall. The percentage of
reduction is more with Shearwall.

The Bare Soft storey structure has maximum storey drift at the ground storey level, after the application of
Shearwall it is heavily reduces and concentration changes to other storey level.

The Natural time period of the structure greatly reduces with Shearwall compared to Cross bracing and reduces
intensity of earth quake waves and make the structure more stable.

The structure has a minimum Lateral displacement with Shearwall and Cross bracing compared with Bare frame.
Structure with Shearwall system has a least lateral displacement.

The Base shear of the structure heavily increases and make the structure more stable against lateral loading.

The Shearwall and Cross bracings increases Storey shear and make structure stable at storey levels against lateral
loading.

The Shearwall has better performance compared Cross bracing systems.
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