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ABSTRACT :Developments in computer hardware
and software have made analysis techniques that
were formerly too expensive within the reach of
most project budgets. Foremost among these has
been equivalent static analysis and push over
analysis.. This approach defines a series of forces
acting on a building to represent the effect of
earthquake ground motion, typically defined by a
seismic design response spectrum. It assumes that
the building responds in its fundamental mode. For
this to be true, the building must be low-rise and
must not twist significantly when the ground moves.
The response is read from a design response
spectrum, given the natural frequency of the
building.

The applicability of this method is extended in many
building codes by applying factors to account for
higher buildings with some higher modes, and for
low levels of twisting. To account for effects due to
"yielding" of the structure, many codes apply
modification factors that reduce the design forces
(e.g. force reduction factors).

Shaking and ground rupture are the main effects
created by earthquakes, mainly resulting damage to
buildings and other rigid structures. The severity of
the local effects depends on the complex
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combination of the earthquake magnitude, the
distance from the epicenter and the local geological
and geomorphologic conditions the ground motion
is measured by ground acceleration .An earthquake
may cause injury and loss of life, road and bridge
damage, general property damage and collapse or
destabilization of buildings.

Present work deals with study of seismic analysis
and design of Technology Innovation and Industry
Relations with different types of bracings V
bracings, and X bracings was compared with the
bare frame and results are analyzed like story
displacements, story shear, bending moment , shear
force and building torsion with the help of
commercial software like ETABSY9.7.4 under the
static and pushover analysis.

Keywords: 'V bracings, X bracings, story
displacements, story shear, bending moment
building torsion etc.,

LINTRODUCTION

The primary purpose of all kinds of structural
systems used in the building type of structures is to
transfer gravity loads effectively. The most common
loads resulting from the effect of gravity are dead
load, live load and snow load. Besides these vertical
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loads, buildings are also subjected to lateral loads
caused by wind, blasting or earthquake. Lateral loads
can develop high stresses, produce sway movement
or cause vibration. Therefore, it is very important for
the structure to have sufficient strength against
vertical loads together with adequate stiffness to
resist lateral forces. Strengthening of structures
proves to be a better option catering to the economic
considerations and immediate shelter problems rather
than replacement of buildings. Moreover it has been
often seen that retrofitting of buildings is generally
more economical as compared to demolition and
reconstruction. Therefore, seismic retrofitting or
strengthening of building structures is one of the
most important aspects for mitigating seismic hazards
especially in earthquake prone areas.

TYPES OF BRACINGS
There are two types of bracing systems

1) Concentric Bracing System

All kinds of the concentrically braced frames used in
the seismic rehabilitation including the Cross,
Chevron V braced frames, Chevron Inverted-v-
braced frames, Zipper column rehabilitated
Invertedv- braced frames. Axial forces including
tension and compression in concentrically braced
frames are regarded as Displacement control.
Columns in compression are Force control (buckling
of columns is critical) and in tension are
displacement control.

K BRACINGS

The full diagonal bracing is not used in areas where a
passage is required. In such cases, k-bracings are
preferred over diagonal bracing because there is a
room to provide opening for doors and windows etc.

V brace: Bracing where a pair of braces joins at a
single point on the beam span. Inverted V braceis that
form of chevron bracing that terminates at point on
beam from below.
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This involves two diagonal members extending from
the top two corners of a horizontal member and
meeting at a centre point at the lower horizontal
member, in the shape of a V. Inverted V-bracing
(also known as chevron bracing) involves the two
members meeting at a centre point on the upper
horizontal member.

V Bracing

X brace: Bracing where two diagonal braces crosses
near mid-length of the bracing members. c¢) K brace:
Bracing where a pair of braces connected on one side
of a column joins at a single point on another leg of
column.

X-braced building elevation

2) Eccentric Bracings

Reduce the lateral stiffness of the system and
improve the energy dissipation capacity. The lateral
stiffness of the system depends upon the flexural
stiffness property of the beams and columns, thus
reducing the lateral stiffness of the frame. The
vertical component of the bracing forces due to
earthquake causes lateral concentrated load on the
beams at the point of connection of the eccentric
bracing.

Eccentric bracing consists of diagonal braces located
in the plane of the frame where one or both ends of
the brace do not join at the end points of other
framing members. The system essentially combines
the features of a moment frame and a concentrically
braced frame, while minimising the disadvantages of
each system.
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Types of eccentrically braced frames depending on
the location of the link beam

OBJECTIVE OF THE STUDY

I. To wunderstand the elastic and plastic
behavior of the STEEL BUILDING building
under gravity loads taken as per IS 875-1987

II. To compare the steel building with different
types of bracings like X bracings and V bracings
are compared with the BARE framed building .
III. To compare various parametric results such
as Storey drift and Storey forces for the different
models considered.

IV. To obtain pushover curves both in X and Y
directions using FEM based analytical software
ETABS 9.7.4.

V. To compare various parametric results such
as Storey shear and column forces and beam
forces for the different models considered

ILLITERATURE REVIEW

Dr. S.V. Itti', Prof. AbhishekPathade’ and
Ramesh B. Karadi’® et all,.(2006) This study focuses
on the comparison of the Indian Code (IS) and
International Building Codes (IBC) in relation to the
seismic design and analysis of Ordinary RC moment
resisting frame (OMRF), Intermediate RC moment-
resisting frame (IMRF) and Special RC moment-
resting frame (SMRF). The analytical results of the
model buildings are then compared and analyzed
taking note of any significant differences. This study
explores variations in the results obtained using the
two codes, particularly design base shear, lateral
loads, drifts and area of steel for structural members
for all RC buildings in both the codes. The discussion
in this study will be confined to monolithically cast
reinforced concrete buildings. Specific provisions for
design of seismic resistant reinforced members are
presented in detail. Provisions of Indian and
International Buildings Codes are identified. Target
deflection of the building is achieved at a lower
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lateral force in SMRF IBC i.e, the concept of lesser
force and more deflection is followed. However in
OMRF, IMRF and SMRF of Indian Code lateral
force applied in higher as a result the deflection on
the top of the building exceeds the target deflection.

F. Zareian', D. G. Lignos® and H. Krawinkler’ et
all,. (2010) This paper summarizes a study focused
on evaluating the design modification factors (i.e., R,
Cd, Q) for Steel Special Moment-resisting Frames
(SSMFs) by application of the FEMA P695
methodology. In this study, archetype design that
comprise 3-bay special SMFs that serve as lateral
load resisting system of steel buildings ranging from
1 to 20 stories are designed using ASCE 7-05 and
AISC 341-05design provisions. Nonlinear models are
developed wusing latest advances in structural
component modeling. Parameters for these models
are extracted from a steel component database for
modeling of component deterioration. The numerical
models are analyzed to predict the collapse capacities
of each design, and the adjusted collapse margin
ratios (ACMR) are evaluated and compared to
acceptance criteria.

INI.METHODOLOGY

Building frame with the following geometrical types
are considered for analysis in seismic zone (Zone V)
for seismic and gravity loading in each case. And
also the terrain category (terrain category 3 are also
studied on the each case.

+ PUSH OVER ANALYSIS

CASE-1: G+17building frame without bracing
system (Bare Frame).

CASE-2: G+17 building frame with X bracing
system.

CASE-3: G+17 building frame with V bracing
system.

+ EQUVALENT STATIC ANALYSIS

CASE-1: G+17building frame without bracing
system (Bare Frame).

CASE-2: G+17 building frame with X bracing
system.
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CASE-3: G+17 building frame with V bracing
system.

Push over analysis:

Pushover analysis is an approximate analysis method
in which the structure is subjected to monotonically
increasing lateral forces with an invariant height-wise
distribution until a target displacement is reached.
Pushover analysis consists of a series of sequential
elastic analysis, superimposed to approximate a
force-displacement curve of the overall structure. A
two or three dimensional model which includes
bilinear or trilinear load-deformation diagrams of all
lateral force resisting elements is first created and
gravity loads are applied initially. A predefined
lateral load pattern which is distributed along the
building height is then applied. The lateral forces are
increased until some members yield. The structural
model is modified to account for the reduced stiffness
of yielded members and lateral forces are again
increased until additional members yield. The process
is continued until a control displacement at the top of
building reaches a certain level of deformation or
structure becomes unstable.

Pushover is a static-nonlinear analysis method where
a structure is subjected to gravity loading and a
monotonic  displacement-controlled  lateral load
pattern which continuously increases through elastic
and inelastic behavior until an ultimate condition is
reached. Lateral load may represent the range of base
shear induced by earthquake loading, and its
configuration may be proportional to the distribution
of mass along building height, mode shapes, or
another practical means.

Output generates a static-pushover curve which plots
a strength-based parameter against deflection. For
example, performance may relate the strength level
achieved in certain members to the lateral
displacement at the top of the structure, or bending
moment may be plotted against plastic rotation.
Results provide insight into the ductile capacity of
the structural system, and indicate the mechanism,
load level, and deflection at which failure occurs.

When analyzing frame objects, material nonlinearity
is assigned to discrete hinge locations where plastic
rotation occurs according to FEMA-356 or another
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set of code-based or user-defined criteria. Strength
drop, displacement control, and all other nonlinear
software  features, including link assignment, P-
Delta effect, and staged construction, are available
during static-pushover analysis.

EQUVALENT STATIC ANALYSIS

Equivalent Static Analysis:

This approach defines a series of forces acting on
building to represent the effect of earthquake ground
motion, typically defined by a seismic design
response spectrum. It assumes that the building
responds in its fundamental mode. For this to be true,
the building must be low-rise and must not twist
significantly when the ground moves. The response is
read from a design response spectrum, given the
natural frequency of the building (either calculated or
defined by the building code). The applicability of
this method is extended in many building codes by
applying factors to account for higher buildings with
some higher modes, and for low levels of twisting.
To account for effects due to “yielding” of the
structure, many codes apply modification factors that
reduce the design forces (e.g., force reduction
factors).

The seismic design of buildings fallows the dynamic
nature of the load. But equivalent static analysis
would become sufficient for simpler, regular in plan
configuration and it will give more efficient results.
This analysis will flow in a manner with the
calculation of design base shear and its distribution to
all storey’s by using the formula given in the code

PROBLEM OF STATEMENT

In building plan was taken in seismic zone V for
seismic analysis of the building (G+17) with braced
building and unbraced building (general building).
The basic specifications of the building are:
Beam Size
=ISMB300
Column size
=ISMB600
Bracings
=ISMBI125(BOTH V,X BRACINGS)
Storey Height
=3.0 mts
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Bottom storey STORY DRIFT IN X DIRECTION
=3.5mts -
Column spacing
=5 mts
Materials used
=M25 & Fedl5;
Depth of slab
=150 mm DRIFT X
Unit weight of concrete ] HREE FEE
=25 kN/m’ ;
Code Books used |. 1. l l iL o
f-\“" £ F I I

=1S1893:2002,

1. BARE FRAME

STORY DRIFT IN Y DIRECTION
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ortom

ottom
Bortom

X Bottom
PUSHX Bortom
PUSHX Hottom
STORYS PUSHX Botiom
FUSHX Bottom
PUSH< Bottomn

3 ortom
cttem

stern
Fottom

200000

100000
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_— T BUILDING TORSION
STORY PLISHEX ottom
| —Tomr A poinen Story Load Loc tinbare frame | Tinv push | tinx bracing
[ =ToRvia S HAC ot STORY18 PUSHX B 936,737 56,653 $.181
STORY. FUSHX ortom STORY17 PUSHX Bottom 1576364 136319 124959
s T T STORY18 PUSHX B 3818734 201683 330279
[ sTory FUS ottom STORY1S PUSHX Bottom 3766318 259.127 328172
S i srom STORY14 PUSHX ottom 3722736 314366 337993
SToRYS GSEEC oo STORY 13 PUSHX 3651 668 366721 500568
SRR e STORY12 PUSHX ottom 6676.065 314908 573442
Sy FUSIN | Botam STORY11 PUSHX Bottom 7678544 358350 660607
=5 cumne | _Bouom STORY10 PUSHX Bottom §702.286 296243 730947
aroR R P STORYS PUSHX Bottom 0750.64 527.621 766863
STORYS PUSHX B 10826.819 55142 $20843
TORY 7 PUSHX Bottom 1193421 566372 §59.661
TORY6 PUSHX Bottom 3077.158 570944 866833
[ORYS PUSHX Bottom 3262207 563219 865264
SHEAR FORCE IN X DIRECTION [ORYA FUSHX Bottom 5499 548 540894 §41358
i [ORY3 PUSHX E 6803209 298033 787206
o0 | EEEE] STORY2 PUSHX Bottom 18226.052 43693 -694.036
16000 += STORY1 PUSHX Bottom 19890283 354708 58941
14000 +
12000 4=
10000 +=
= ®vxin bare frame
8000 B - ? BUILDING TORSION
6000 Wvxinwvbracing
4000 H = vxinxbracing 25000 T I - T T -
2000 1 i = =SSSERs
e S L 20000 e
2000 25 5 B Bl P Bl A R B R B EEEE: SEaE HEERHT
s O & & & 15000 1A
SEFTFTETSSS HHEH R BRI aciosarerame
10000 -ttt — H- -
1 E | mTinvbracings
5000 +-H- TS| =l ; - mtinxbracing
SHEAR FORCE IN Y DIRECTION ernbEEEEE LR
- - - - ﬁﬁ-'.}qér'nn}-‘wé'- - i e
Story Load Loc yyinbare frame | yvinvpush | yyinx bracing 5000 _Eglg_gi‘_ 2 Egl_g | gi JE! g
STORY18 PUSHY Bottom $58.89 974 -29.57 ee E S80S S8EEEEEEEEE
v o VAN
STORY17 PUSHY Bottom 1711.77 -20.67 -58.79
STORY16 PUSHY Bottom 2576.66 -31.5 -88.01
STORY13S PUSHY Bottom 343555 4202 -117.1
STORY14 PUSHY | Bottom 429443 5225 -146.09 BENDING MOMENT IN X DIRECTION
STORY13 | PUSHY | Bottom 515332 317 17499 - ot o - e
e K " OTV mx in bare frame | mxinv mx m;
:;gi:,:f xg mm ::;112;9 's}?; igigé STORYIS | FUSHX | Bottom 9621375 3985774 1422878
rn - : s STORY17 | PUSHX | Bottem (1954585 0098 647 283968 4
STORY10 PUSHY | Bottom 1726 9% 031 -261.29 STORY16 | PUSHX | Bottom 2948055 12037426 4207561
STORY? PUSHY | Bottom 853886 9925 290 STORY15 | PUSHX | Bottom 3945301 1606837 5736531
STORYS PUSHY Bottom 9447.75 -108.04 31872 STORY14 PUSHX | Bottom 4943102 2010266 7176601
STORY? PUSHY | Bottom 10306.63 -116.74 34743 STORYI3 | PUSHX | Bottom 5942257 24140258 8617774
STORY® PUSHY Bottom 11165.51 -12544 -376.36 STORY12 PUSHX Bottom 6942578 2818113 1006006
STORYS PUSHY Bottom 120244 1342 40533 STORY11 PUSHX Bottom 1943883 32225242 1150345
STORYS PUSHY | Bottom 13883 38 KYERH 3451 STORYI0 | PUSHX | Bottom 8943996 36272563 1294795
SToRG | 305aY | Botom | 1378237 15207 FTIEY] STORY9 | PUSHX | Bouom | 9948745 | 40323065 | 1439356
STORYS PUSHX | Bottom -10951863 33376726 1584027
STORY¥2 FUSHY_ | Bottorn 1 1460103 16019 o212 STORY? | PUSHX | Bowom | 11955477 | 48433331 | 1728810
STORYL | PUSHY | Bottom [ 1545994 5 L 226951 STORYS | PUSHX | Bowom | 12959100 | 52493473 | 1873702
) STORYS PUSHX | Bottom 13962677 56536358 2018703
STORY4 PUSHX Bottem -14965991 60622797 2163812
STORY3 PUSHX | Bottom 15968851 646921.76 2309029
STORY2 PUSHX | Bottom 16970787 68764673 2454349
SHEAR FORCE IN Y DIRECTION STORYI | PUSHX | Bomom | 17977405 | 72849575 | 2600246
MOMENT IN X DIRECTION

B vyin bare frame
mvyinvbracing
B vyinxbracing
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Story Load Loc my inbare frame | my in v push | my mx bracing — e “n"('_';:o‘;:“m m%";;:”“’
STORY1S8 PUSHY Bottom 58471214 -359861335 -119383 [—3 TATIC 000117 D018
7 ATIC 00017 O01584
STORY17 | PUSHY | Bowom | 17574915 | §010102 239536 . e T Loty
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STORY13 PUSHY Bottom 36297392 1606753 —131921 e it i
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STORY7 PUSHY Bottom 11032701 4842464 1449532 TATIC 02257 00387 002117
STORY® PUSHY Bottom 11964778 5248336 -1571021
STORYS PUSHY Bottom 12898237 5654525 1692603
STORY4 PUSHY Bottom 13833313 6061036 -1814277
STORY3 PUSHY | Bottom 14770607 6467873 -1936040 DRIFTY
STORY2 PUSHY Bottom 15711493 687503 2057890 olaE
STORY1 PUSHY Bottom 16670835 -7283519 -2180226 )
0.02
0.015
m drift y in bare frame
0.01
MOMENT IN Y DIRECTION HEHEH R R T T —
20000000 T T ; ; 0.005 - titd- bl - il - = drift y in x bracing
o i I
15000000 D W > _':;\, o B (f'("
! 4@?" & &8
& e & &
1m | my in bare frame
i 0 0 T il
" ;
_ i LATERAL FORCES (P)
1] l. oo s B B L (B I " ' T Story Load Loc pinbare frame | pin vbracing | p Inx bracing
- e H £ AL STORY1S, STATIC Bottom 287998 28886.79 2837505
{";' $ & 1 :ff‘ i STORY17 STATIC Bottom 57599.59 57731.58 567501
W 4‘\“ ‘-,‘\" é’ ] STORY16 STATIC Bottom 26399 39 8657637 85125.16
STORY1S STATIC Bottom 11519918 11542115 11350021
STORY14 STATIC Bottom 143998 98 14426594 14187526 |
STORY13 STATIC Bottom 171798.78 173110.73 17025031
STORY12 STATIC Bottom 201398.57 20195532 198623 36
B.EQUV ALENT STATIC ANALYSIS STORYI1 STATIC Bottom 230398.37 23030031 22700041
STORY10 STATIC Bottom 255198.16 2596451 2335375.47
STORY9 STATIC Bottom 287097.96 28§480.88 283750.52
STORYS STATIC Bottom 316797.76 317334.67 31212557
STORY DRIFT IN X DIRECTION STORY? STATIC | Bottom 34559735 | 346179.46| 34030062
STORY6 STATIC Bottom 37439735 37502435 368875.67
STORYS STATIC Bottom 40319713 403869.04 39725073
STORY4 STATIC Bottom 43199694 43271383 425623.78
St Ttem drft x in bare frame | dnftxin v bracing | dnftxin x bracing STORY3 STATIC Bottom 460796.74 46155861 454000.83
STORY1S STATIC 00027 0.000399 D.00S673 STORYZ STATIC Bottom 48959653 490403 4 482375.88
STORY17 STATIC 00037 0.000482 005499 STORY1 STATIC Bottom 518549 46 51940783 51115932
STORY16 STATIC 00038 0.00059 D.00S436 -
STORY 1S STATIC 000591 0.000697 005476
STORY14 STATIC 0.000713 1000807 0.005526
STORY13 STATIC 0.000828 000918 0.005557 LA
STORY12 TATIC 0.000933 001028 0.005562 TERAL FORCES (P)
STORY11 TATIC 0.001057 001137 0.005539 SE=EEEmEEEss: T Ssmsmmmam===
STORY10 TATIC 0.001171 0.001245 0.005481 | iBEEE: : 5 B8 B 1 1 E= |
STORYD TATIC 0.001283 0.001349 0.005384 iSEESSESESESEE’
[ORYS TATIC 001393 001339 0.005242 ¥ S5
S TORY 7 TATIC 001503 001544 0.00505 R me In bare frame
[ORY¢ TATIC 001614 001632 0.004802 : i
STORY. TATIC 001721 001735 0.00449 i Wi oo
[ORY4 TATIC 001827 001853 0.004099 ' =p Inx bracing
TORY3 TATIC 001931 001991 0.003622 - | 1
STORY2 STATIC 0.00204 0.002298 0002952 D
STORYL STATIC 0002069 0002446 0.001741 ESEETESEEEE5E8 ExS=
) BEEEEERERFREGEEERS
DRIFT X
0.006
0.005
0.004
0.003 = drift x in bare frame
0.002 3 115! L ® drift x in v bracing
0.001 Jj 3 : & drift x in x bracing
o el
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SHEAR FORCE IN X DIRECTION BUILDING TORSION

| Story Lead Loc v inbare frame | vx inv bracing | vxinx bracing Story Load Loc Tinbare frame | Tin v bracin T in x bracing
TORY1E STATIC Bottom -233 -233 273 [ STOREY1S ATIC Bottom =255 5 =127.3
STORY 17 STATIC Bottom 510 552 | STORY17 TATIC Bottom -310 .352 -235
|_sTORYie TATIC Bottomn 765 39 | STORV16 TATIC Bottom. 765 845 382 5 |
| STORY1S TATIC Bottom -1020 -1146 | STORY1S TATIC Bottom -1020 -1146.001 -510
TORY 14 TATIC Bottom 1275 1343 [ sTORY STATIC ottorn -1275 -1443.00 6373
| _sTOEYis TATIC Bottom 1330 1740 | STORY STATIC ottom 1330 “1740.00 765
| _sToRYi: TATIC Bottom 1783 2037 | STORY STATIC ottom 1783 -2037.00 8923
| _sTORY11 TATIC Bottom 204 2334 | STORY STATIC Sottom -204 -2334.00 -1020
| STORY10 TATIC Bottom 335 363 [ STORY STATIC ottom 229 -2631.00 11475
| sToRys TATIC Sottom 355 292 [ STORYS STATIC Sottom 255 2928.002 1275
| sTORYS TATIC Sottom 3805 2 | sTORYS TATIC ottom -2805 -3225.002 -1402.5
[ sTORY7 TATIC Sottom 3060 353 | STORYT TATIC Jottom -3060 -3522 002 =153
| SToRYE STATIC Sottom 3313 19 | STORYS ATIC Sottom -3313 -3819.002 1657,
| sTORY. STATIC 3ottom 35 311 [ STORYS ATIC ottom -3370 4116003 -178
| sTORY: STATIC Sottomn 38, 2413 | STORYS STATIC lottom -3823 4413003 -1912.3
[ STORYS STATIC Sottom 30 371 STORYS STATIC Bottom 4080 4710.003 2040
[ sToRY: STATIC Sottom a3 500 STORYZ2 STATIC Bottom 4335 -S007.003 21675
[ sTORY STATIC S ottomm 155 5304 STORY1 STATIC Bottom 4300 -3304 003 2295

SHEAR FORCE IN X DIRECTION BUILDING TORSION(T)

FEERREREREREE

|
i
mvxin bare frame -2000 j .
in bare frame
Bvx invbracing
= vxinx bracing -3000 | 8- mTinvbracing
i
[ = Tinxbracing
4000 4
-5000 i
5000 I

SHEAR FORCE IN'Y DIRECTION

T mad Loz [ vymbare frame | vymv bracng| vvinx bracns BENDING MOMENT IN X DIRECTION
[ sToRYIE TATIC Sottom 33 =253 1275 - _ : : _
| STORYI1: STATIC Sottom 1 552 233 e 2xd e 52s S Mnmahenans | Mrie ahaa o)
[ sToRY1s FATIC ottom T 849 3823 [ o i g i AT
s TORY1 S ATIC FoTTorm -1020 -1146 -510 [ =ToEvic ATIC 2163805 23171 3
TORY14 TATIC Bottom 21273 1343 375 STORS ATIC 3885600, 38CT21R.
STORY13 TATIC Sottom -1530 174 -763 Heocie hos TS IS INLETS, 2623 -
— = e = = STORY ATIC 4334504 4 4330827
. Sroeeyi2 A"‘_:_ acttaen A7R3 2 SBYZ2.3 STORY1Z | STATIC S039599 3 SO7E66E.
STORY11 ATIC Sottom -2040 -2334 -1020 | sToRY ATIC 57854362 S807600.¢
STORY10 ATIC Fottem -2293% -2631 -1147.5 | STORY ATIC 6313084 6337323
TORYS ATIC dottom -2330 -2928% -1273 | STORYS TATIC 723947 7268137
STORYE TATIC Bottom 2805 3225 -1402.5 | S o e eiate i
TOET ATIC Bottom -3060 B i T 21330 [SToRY ATIC ©436233 7 Sasses 5362843 2 |
[OEYS ATIC Bottom -3313 -38 -1657.3 STOEY. ATIC 0156684 15504 9780471
TORY'S TATIC Bottom -3370 -1 -1783 [ STORYS TATIC | Bottem CEBTEO0 235073 10693633
TORYA ATIC Bottom 3535 =T 19123 STOR Y3 ATIC | Bottom 1619878 671133 11309602
—ErcaT = = STORY. ATIC 3352523 2a08084 12125034
[ORY3 ATIC Bottom 3080 37 2040 | IC = S =
STORY2 ATIC Bottom. 3335 00 31675 | S romey ALLC e Alioein Lamaanaa]
STORY 1 ATIC Bottom 590 5304 2703
o |

H
ill

® MX in bare frame
= Mxin v bracing

-2000 1 = Mxin x bracing
1 ‘ l I I B vy in bare frame ol
-3000 T B vyinvbracing
1 ‘ ® vy inx bracing
4000 - -
-5000
-5000
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BENDING MOMENT IN Y DIRECTION

Story Load Loc MY i bare frame | MY in v bracing | MY in x bracing
STORY1S STATIC Bottom 7210149 -723664 3 -7100312
STORY17 STATIC Bottom -1442795 -1447212 -1420445
STORY1S STATIC Bottom -2165340 -2171650 -2131241
STORY1S STATIC Bottom -2888630 -2896979 -2842420
STORY14 STATIC Bottom 3623199 3533981
STORY13 STATIC Bottom 4350311 4265924
STORY12 STATIC Bottom -S078313 4978251
STORY11l | STATIC Bottem 5807206 56909590
STORY10 | STATIC Bottom 6336991
STORYS STATIC Bottom 7267666
STORYS STATIC Bottom -7
STORY?T STATIC Bottom -§7
LGRS STALIC | Bottosy | ISR, H200146:
STORYS STATIC Bottom -10163824 9973244
STORY4 STATIC Bottom -10895549 -10690630
STORY3 STATIC Bottom -11628038 -11670429 -11406399
STORY2 STATIC Bottom -12361293 -12407341 -12122550
STORY) STATIC Bottom -13101436 -13151822 -12850408
MOMENT IN Y DIRECTION
o
i

2000000 + E

4000000 1

-6000000 | - MY in bare frame

= Mt i Bt

8000000 = MY in = Bracing

1000000 |

1200000

400000 1 1 1 [ % 1

V.CONCLUSIONS

+ The pushover analysis is relatively simple way
to explore the non-linear behavior of buildings
and it is an elegant tool to visualize the
performance level of a building under a given
earthquake.

% The Drift values in the V braced building
shows  very less storey drifts due to
arrangements of the V braces in the buildings .

4+ The shear force in the industrial steel structure
due to arrangement of the bracings , the braced
building of V braced system shows very less
values when compared to the other building
systems.

% The bending moments of the steel structure
shows the very high moments and the least
moments are observed in V braced building due
to its arrangement in the buildings.

% The overturning moments of the buildings

observed to more in the steel building and X
braced building systems , the least values are
observed in the V braced systems.

Considering all the above results the V braced
building systems shows the best results and next to
the that is X braced building systems.

+

The Drift values in the Equivalent static
analysis the steel buildings also shows very

Volume 8, Issue X1, NOVEMBER/2018

high displacements when compared to the other
building systems , the V braced building
systems are best suitable structures.

4+ The shear values in the Equivalent static
analysis the V braced building systems shows
that the less shear values compared to the other
building systems.

4+ The bending in the Equivalent static analysis
the V braced building systems shows that the
less Bending values compared to the other
building systems. due to the arrangements
bracings in the buildings .

% The overturning moments in the equivalent
static analysis  results shows that the less
overturning moments in V braced building
systems when compared to the other steel and
X braced structures.

Comparing the above results the V braced steel
Building is best suited structure according to the
Pushover analysis. And the X braced building is the
Best structure according to the equivalent static
analysis.

SCOPE OF THE FUTURE WORK:

e By using bracings in the structures, the
displacement of the structure greatly
reduced can be changed or altered. Hence
the further study can be done by examining
the behavior of the storey building due to
wind load forces and Time history analysis.

e We can also study on the behavior of
Bending Moment, shear Force etc.

e We can study other types of bracings in
different Zones for the different soil type
conditions.

e We can study for the different sections in
tall structures and compare with and without
bracings.
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