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Abstract - This paper gives the comparative study on 2. ARCHITECTURAL PLAN (Case I & II)
seismic and wind forces on G+10 RCC Residential building. The
results are taken from the Major Project done by the students.
The Seismic and wind forces parameters are selected for u 3
Hyderabad city, Telangana state. Planning is done by
AutoCAD software. Analysis and Design is done by STAAD PRO ee0 00w eeproou EDRo0M €0 room
Software. The footing is designed as Mat Footing using STAAD
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PRO Foundation. The parameters like design of corner and mid - -
columns are compared. Maximum nodal displacement is L ) - " Lo f o,
compared. Footing soil pressure, reinforcement and base
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pressure is compared.
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1. INTRODUCTION ﬁ
'y 1

In this study the analysis and design has been done for G+10 . — o .
Residential building. The plan of the building is kept same e o Feonen peonoM e room
for both the studies. For distinguishing two studies the —
following cases will be referred: s

Case-1I: For seismic forces with load combination of —— —
1.2(DL+LL+EQ).

Case-II: For wind forces with load combination of 3. COLUMN CENTRELINE (Case I & I)

1.2(DL+LL+WL)

DL: Dead Loads IS875 Part-I 2

LL: Live Loads IS875 Part-II S m— =

WL: Wind Loads IS875 Part-III T r vk —

EQ: Earthquake Loads 1S1893 ‘

Both Wind load and Earthquake loads are lateral loads. Wind __+_ o !_ o _!_ o _'! o _'+__
|

44

is a constant force and Earthquake is an instantaneous force. ‘ ‘ X

55

The magnitude of Wind load depends on height of building,

Velocity of wind and the amount of Surface area the wind
attacks. LJF#HL.L

structure, stiffness of the structural system and the
acceleration of surface of earth.

55

The magnitude of earthquake load depends on mass of ___‘___-‘____

Damping will be considered in seismic forces calculations.
Under normal conditions damping is not considered in Wind

f lculati Tﬁ
orce calculations. 1
I
|
\

The soil type has effect on Seismic forces but not on Wind
forces.

COLUMN CENTRE LINE
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4. STAAD PRO MODELLING (Case I & II)

(VA
%

A

S
. 8 .
%% .
T B % % \
i 7 R 3 e / v/ )
A A
1 % : N N i A A\ \

5.STAAD PRO 3D MODEL (Case I &1I)
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Impact Factor value: 7.529

6. ANALYSIS AND DESIGN PARAMETERS

Table -1 CASE -1 (DL+LL+EQ)

GENERAL DATA

Plot Area 900m?

Built up Area 552m?
Number of storeys G+10
Foundation depth 3m

Typical Floor Height 3m

Grade of Concrete M25

Grade of Steel Fe550

Size of Column 400x1000mm
Size of Beams 230x500mm
Footing type Mat Footing
Floor Finish Load 1Kn/m?2
Member loads (Wall loads) 12Kn/m?2(Exterior)

6Kn/m? (Interior)
3Kn/m? (Parapet)

Live Load 2Kn/m?2
SEISMIC PARAMETERS

Seismic Zone 11

Zone Factor 0.1
Response Reduction Factor 3
Importance Factor 1
Damping Ratio 0.05

Table -2 CASE - II (DL+LL+WL)

GENERAL DATA

Plot Area 900m?

Built up Area 552m?2
Number of storeys G+10
Foundation depth 3m

Typical Floor Height 3m

Grade of Concrete M25

Grade of Steel Fe550

Size of Column 400x1000mm
Size of Beams 230x500mm
Footing type Mat Footing
Floor Finish Load 1Kn/m?2
Member loads (Wall loads) 12Kn/m?2(Exterior)

6Kn/m? (Interior)
3Kn/m? (Parapet)

Live Load 2Kn/m?2

WIND PARAMETERS

Vb Basic wind speed 44m/s

Vz Design wind speed = Vb*K1*K2*K3
K1 Risk coefficient 1

K2 Terrain height factor 1.12
(Category-2)

K3 Topography factor 1

Pz Design Wind Pressure 0.6*Vz2
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7. CORNER COLUMNS COMPARISION
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Corner Column GF for Case-1

Design Load
Load T
Location | End 1
Pu(Kns) | 664532
Mz(Kns-Mt) | 70.03
My(Kns-Mt) | 0.45

1.000

—
0.400 m

Corner Column 10th floor Case-1

Design Load
3 4 Load 1
Location End 1
3 9 Pu(Kns) | 437

1.000 — ]
Mz(Kns-Mt) | 8.57

My(Kns-Mt) | 1.56

0.400 m

Corner Column GF for Case-II

AR Design Load

Load 1
Location | End 1
Pu(Kns) | 334
Mz(Kns-Mt) | 11.26
My(Kns-Mt) | 1.44

1.000

0400 m

Corner Column 10th floor Case-11
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Design Parameter

Fy(Mpa) S50
Fc(Mpa) 25
As Reqd(mn?) | 1069
As (%) 1321
Bar Size 22
Bar No 16

Design Parameter

Fy(Mpa) 550
Fc(Mpa) 2s
As Regd(mm*) | 3200
As (%) 0.80
Bar Size 16
Bar No 16

Design Parameter

Fy(Mpa) 550
Fc(Mpa) 25
As Reqd(mm?) | 3200
As (%) 0.80
Bar Size 16
Bar No 16

Impact Factor value: 7.529

e S
Load 8

# 9 Location End 1

000 Pu(Kns) 6409.96

b d Mz(Kns-Mt) | 14.95
My(Kns-Mt) | 55.34

S

0400 m

8. MID COLUMNS COMPARISION

ot o ot
eta == =]
i .|
=3 et eta
== =] ==
Mid Column GF for Case-1
Design Load
3 E Load 1
Location End 1
i 1|+ .000 Pukns) | -0
Mz(Kns-Mt) | 73.67
P 9 My(Kns-t) | O
0400 m

Mid Column 10% floor for Case-1

Design Load
Load 1
Location | End 1
Pu(Kns) -0
Mz(Kns-Mt) | 2.08
My(Kns-Mt) | O

1.000

0.400 m

Mid Column GF for Case-II

Design Load

Load 1
Location End 1
Pu(Kns) -0.04
Mz(Kns-Mt) | 145.52
My(Kns-Mt) | 0

1.000

0400 m

Mid Column 10t floor for Case-11

IS0 9001:2008 Certified Journal

As Regd(mm*)

As Regd(mm™)

Design Parameter

Fy(Mpa) |

Fc(Mpa)

As Reqd(mn¥) |

As (%)
Bar Size
Bar No

—t—t—t—%—+&

550
25
8568
1241
|32
|12

B

Design Parameter

Fy(Mpa)
Fc{Mpa)

As (%)
Bar Size

S50
25
3200

Bar No

Design Parameter

Fy(Mpa)
Fc(Mpa)

As (%)
Bar Size
Bar No

550
25
3200
0.80
16
16

Design Parameter

Fy(Mpa)
Fc(Mpa)

As Reqd(mm?) |

As (%)
Bar Size
Bar No

550
|25
3200
0.80
16
| 16
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v N N Node Displacement Summary | case-u
i ——— il B Nbe [ L[ X[ Y[ L [Rewtt] X | | 2
P {||1.000 Pu(Kns) _|-0.05 A5 Gond(amr’) | 3200 (m) | o) | om) | (o) | ed) | (d) | (]
= e | | B ———ie Vak | 1 [T1J0AL0] N9 40| 40| $] 00| 0m0] 4o
. R WoX | 65 [2WLX | e 07| At %6 o] ow| oom
—— Wt | 8 |2 | m| G| B &4 wn] 4m] o
Mo | W [SUDLH| 0| | N %s6] om| om] oo
Vol | 8 |00 | 4] e %@ on] 4m] o
9. MAXIMUM NODAL DISPLACEMENT Wl | @ 02 | 0] 0 a%6| S0 400] om] 400
. Vol | B [SUDALA] 0m0| 48] s m| ome| 4o 40
Node Displacement Summary CASE - | ok | % |62 | W] 0] 47| 6| 4] oao| 0
R EEENETT IR R Val | 15 10| ame| @ m| As| am| um] Qo
o | oo | ool | oo | |l | Wl | 21 (10| B m| ] B2| om] 4m] 40
AT TR TR R bt | [oux [ ] el o] o] a0 anl
‘ W2 | 16 |20 | 2| om| sm| 40| ooo|
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W | 35 (oo am] 2m] s s o] 2o oo 10. FOOTING SOIL PRESSURE
w2 | o Jez | ooot| 4] seme] wn] aom] oo
Vak | B0 |BA20CE] A0W] 01| R0| 76| | 400] 40 CASET
Wik | 30 (02 | o] om| 4m | am| o] oo e e A e i it .
Nt | 35 (o] wm] 756 o] 2es] o] ome] 4w :
it |10 7oL o] qss| am] nes[ o] ] 400
W | % [o0x | s am] ] 7s] Gon omo] o
Wt | % 7o) o] 48] aom o] om] o] e
ks | 6 [o1opelsE] oom| o] 2| zem] oo om] 2o
CASE-II
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CASE-I
Base Pressure Summary
Node X-Coor(m) Y-Coor(m) Z-Coor(m) Load Case Sas‘ela‘re;\syu'e
(kN/m2)
Maximum
Base 4 -2.000 0.000 24.500 201 461.17087
Pressure
Minimum
Base 1 -2.000 0.000 -2.000 6 5.67247
Pressure
Base Pressure Summary for Service Load conditions
Node X-Coor(m) Y-Coor(m Z-Coor(m) Load Case
Maximum
Base 3 25.000 0.000 24.500 101 307.44716
Pressure
Minimum
Base 1 -2.000 0.000 -2.000 6 567241
Pressure
CASE-II
11. FOOTING REINFORCEMENT Maximum
Base 3 25.000 0.000 24.600 01 1531.53866
CASE-I S
r Base 1 -2.000 0.000 -2.000 6 5.66833
Pressure
Moment_ | Area Reqd.
Xm v |z | e | g mmy | L02dCse
i Maximum
Longitudinal Top 25,000 ‘0000 15.966 673.549 18_00.000 2Q1 i 3 25000 0.000 24600 101 102102592
Longitudinal Bottom -0169 \0000 2703 ‘-1813991 3663549 | 201 Pressure
TransverseTop 342 (0000 24500 (602366 | 1800000 | 201 Wi i - - 8 : G
Transverse Bottom |-0.169 | 0.000 2103 -1740789 | 3520444 201 Pressure ) ’ ’ :
3. CONCLUSIONS
1) Area of reinforcement is more in Corner columns,
oK comparing than mid columns for both the cases.
2) Nodal displacement in Case-II is higher.
CASE-II
i 3) There is variation in pattern of Soil Pressure for
Case-I and Case-II.
Moment | Area Reqd.
st | e T (kN-mim) | (sq.mm) St 4) Matfooting reinforcement requirementis higher in
LongitudinalTop™ [ 19508  [0.000  [24600  [1968320 [4043260 [201 Case-IL
Longitudinal Bottom | 23.169 0.000 2797 5338435 | 11946321 |20
BN 5000|0000 15563 |245501 |d6ote0 | 5) Footing Base pressure is more in Case-II.
TransverseBotiomy| 22 169 (0000 [22797  |5174958 [116018%4 [201
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