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ABSTRACT:
This study describes mathematical study and
relation between wind and earthquake and its effects
on building as a whole with respect of Lateral force
and Storey shear for different orientation of shear
wall. The Effect of Storey drift and storey displacement
is also estimated in study. Earthquake Lateral force,
Storey Shear, Storey Drift and Storey Displacement are
analyzed for Seismic zone factor II.
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INTRODUCTION:
In present study, analysis of g
in moderate zones II for earthg

e M R Suresh & Ananth Shayana Yadav S (2015)
They Developed a computer program to analyse
e optimum location of shear wall in high rise R.C
buildings under lateral loading. They also explain
briefly the effect of to find the effective, efficient,
and optimum location of shear walls in high rise
irregular R.C building. They studied effect of wind
and earthquake using the IS 1893(PART-1)-2002
and 875 [PART-I]-1987 on G+20 storey building.

Anjali Kulkarni and Vaishnavi Dabir (2016)
They presented comparative study of out to check
the dynamic stability of a tall residential structure
by applying variations symmetric arrangement of
the shear wall. They have analyzed a multi storied
work includes the study building for earthquake in various zones based on
ake load estimation on Tall IS 1893 and for wind IS 875 is used. The wind

i storey build1
ind forces is

of the Wind load and

buildings for the strucygfral design purpose with the loads so obtained on the building have been
analytical approach as per IS 875: part 3-1987 and 1S1893- compared with that of earthquake. Finally they
2002 respectively. Maximum forces are determine for five found the shear wall located at the center of
different orientation shear wall model as analyzed and building is more effective as compared to other
obtained the maximum values for lateral loads, story location of shear.

displacement, story drift and story shear. Analysis is e Dr. Suchita Hirde and Vinay Magadum (2016)
carried out with different four zones of earthquake defined They have made an attempt to analyses multi
by code for lateral loads, shear, drift and displacement. storey building situated in wind zone VI compared
Present work also includes analysis of G+15 storey their performance to the buildings situated in
building with normal beam, slab & column structure. seismic zone V of India so as to study the severity
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of wind forces against seismic forces. And they
compared effect of earthquake forces with effect of
wind forces on performance of multi-storey
building situated in Seismic zone V and wind zone
VI. According to them,

i. Base shear, story drift and storey displacement
is more in case of earthquake analysis for G+5 and
G+10 buildings where as for G+15 and G+20
buildings it is more in case of wind analysis.

ii. Earthquake is less effective than wind effect for
tall buildings since tall buildings are more flexible
and for short buildings earthquake is found to be
more.

METHODOLOGY:

forces

The present study deals with analysis of lateral
and its comparison for G+15, G+31 building.

Application example for building with different heights,
floor weights for both winds & Earthquakes such as
intensity of wind pressure, gust factor (G), seismic zone

coefficient (Z),
reduction factor (R) and Structural response factor (Sa/g
are analyzed and discussed for the purpose of comp
by using IS 456:2000, IS 1893:2002 & IS 875:198

BUILDING PARAMETERS:

the importance factor (I), Response

Table 1 - Structural Arrangement for G+15

Structural Elg

Building Size 19mx23.6m
2 Beam size 0.23x0.5m
3 Column size 0.3x1.2m
4 Slab thickness 0.15m
5 Wall thickness 0.23m
6 Building height 93m
7 Shearwall thickness 0.4m

FLOOR PLAN OF BUILDING:
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Fig4. Floor Plan of T-Shape Shear;/vall Building
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k2 = varies with height
k3=1
Design Wind Speed (Vz) = Vb x k1 x k2 x k3
Design Wind Pressure Pz = 0.6 Vz?

Wind Load Calculation

F=AexPzxCf
Effective Area Ae:
In X direction: 23.6 x 3 =70.8 sq.m
InY direction: 19 x 3 =57 sq.m

Along X direction,
a/b=23.6/19=1.24
h/b=45/19 = 2.37
Along Y direction,
a/b=19/23.6 =

Fig5. Floor Plan of L-Shape outside Shearwall Building

Calculation of lumped masses to various floors:
Roof Weight = 3383.305 KN

Aey Fx Fy

) | &N

Typical floor weight =6931.06 KN EN)
115 | 708 | 57 | 71361 | 57452

Total Seismic Weight of Structure

115 70.8 57 71.361 57.452

W= Ywi=3383.305 + 6931.06x14= 100418.15 KN

1.15 70.8 57 71.361 57452

1.15 70.8 57 73.711 59.343

Fundamental Period

1.15 1.15 70.8 57 77.306 62.238

T=0.09h/d 118 | 118 | 708 | 57 | 82.147 | 66.135

12 | 12 | 708 | 57 | 86298 | 69477
=0.09(45) / 23.6 122 | 122 | 708 | 57 | 90249 | 72658
_ 123 | 123 | 708 | 57 | 93.557 | 75322
=0.8336 sec 123 | 123 | 708 | 57 | 96162 | 77419
7=0.1 124 | 124 | 708 | 57 98339 | 79.187

1.26 1.26 70.8 57 101.212 81.483

The building is located on Type Il Sa/g =1.63

128 128 70.8 57 104.300 83.970

4407 1165 15 | 13 | 708 | 57 | 107054 | 86349

Ah = (Z/2)(1/R)(Sa/g) = 0.0272

44382 1.132 13 13 70.8 57 108.778 87.576

(Clause 6.4.2 of IS: 1893 Part 1)
Design base shear

of1.=23.6 m,b=19m

VB=AhxW of height to least dimension = 92/37= 4.89

=0.0272x 149392 0.09x93/v/23.6 = 1.72 seconds

=2731.38KN = 1/1.72 = 0.58 Hz <1 Hz...... Dynamic Analysis is
Tab 34 ateral Forc® required
Story W H, wW; H, = W, )
H =<1057% Vb =39 m/s

T 3383308 g e K1= 1; k3=1

e 53106 | 7 Vz=39x1x091x1 =35.49m/s

15 “s 22 1084314 Computational of Gust Factor G =

- 89.32654 p

11 6931, TE. 4792 | 2 SE

— — Sl G=1+97"T4 B(1+ @)% +

- i — — From fig 8: Forht 93 m

& 6931.06 21 30.5 0,04 118.98 2510408 gf.r = 0.95; L (h) = 950 m

[3 6931.06 18 22.45663 2 87.417 2597.526 _ . _

= Lot 1= 15.59489 0.022 60.706 2658.532 Cy - 10’ Cz=12

4 6931.06 12 9.980726 0.014 38.852 2697.384 A= Cyb/CZh = 10X19/12X93 =0.17

f :Zi:: : soranss e e iTe230 Also, Cz.h/L(h) = 12x93/950 = 0.978

: svios e S Background Turbulence Factor B = 0.65

Calculation of Reduced Frequency

WIND DESIGN PARAMETERS: F_= fZZ'Fg';‘ 8/ V;g 2549 - 1824
Wind Data: =12x0.58x93/35.49 = 18.

Basic Wind Speed Vb = 39 m/s Size reduction factor (s) from fig. is 0.03

Terrain Category: Category 2 ;l;hz p;rameter,
Design Factors "‘__[]
Ki=1 V,
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=0.58x950/ 35.49 =35.5
The gust energy factor E from Fig 11 is 0.08
Computational of Gust Factor:
@=0and =0.016
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Fig.13 Displacement due to EQ in direction Y for G+31
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Fig.9 Drift due to EQ in direction X for G+15 Fig.14 Story Shear due to Wind for G+15 & G+31
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Fig.15 Displacement due to Wind in direction X for G+31
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Fig.16 Displacement due to Wind in direction Y for G+31
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CONCLUSION:
1. From Fig.6 Story shear
compare to other structyfe is much higher. Story shear of
Inner is 1.005, 1.004, 1.003, 1.010 times greater than Bare
frame, L-shape, T-shape and L-outer side respectively.

2. From Fig 7 and 8 Displacement produce due to seismic
load in x and y direction for bare frame is much greater
than other structure which is 69.7mm and 71.6mm
respectively in x and y direction. Displacement produces in
inner core comparatively much less than any other
structure which is 31.7mm and 30.7mm.

in in Inner core shear wall as

3. From Fig 9 and 10 Drift produce due to seismic load in x
and y direction for bare frame is much greater than other
structure at story4 and story6 which is 0.002035 &
0.002017 respectively in x and y direction. Drift produces
in inner core comparatively much less than any other
structure which is 31.7mm and 30.7mm.

4. In G+31 story building Story shear obtain in inner core
shear wall are 1.033, 1.016, 1.055 and 1.018 times greater
than Bare frame, L-shape, T-Shape and L-outside
respectively

5. Displacement in G+31 d
frame is greater than

ic load obtain by bare
er 1.55, 1.14, 1.25, 1.23 times
pe, T- Shape, L-outside.

Seismic load in G+ 15
d is 2.92 and 2.35 times
lateral load will be

or is 5315.04
ile seismic load
X & Y Direction
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