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Abstract - An Earth tremor is the regular wonders which
cause wide scale pulverization in human biological
community. As seismic tremor can't be predicated yet safety
measures can be taken to enhance the execution of the
building which can oppose quakes. Soft storey is generally
utilized as a part of auxiliary individuals in a building. Ex-
cellar stopping, shops. soft story is floor level in which the
stiffness of the floor is under 80% of the normal stiffness of
three stories above it. As the stiffness of the soft story is less. In
this paper an endeavor is made to ponder the conduct of
storey with propping in a tall building structure. Conduct of
soft story in standard and unpredictable structure us
contemplated. To wipe out soft story in all floors infill dividers
are utilized. modeling is finished utilizing ETABS 2013
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1. INTRODUCTION

Ground motion likewise know as earthquake motion is the
most troublesome drive in nature. Earthquake is caused by
when Tectonic plates which are in steady motion rubbing
each other causing mountains or winding up far from earth
other causing edges. Tectonic plates float on fluid mantle.
Earthquakes are caused in hull. Structures situated in
seismic zones ought to be appropriately be taken care to deal
with the additional forces caused by earthquake on
structure. Seismic forces are the horizontal forces following
up on a basic framework. They prompt anxieties and high
sidelong forces into the structure. It is essential to consider
this sidelong loads in the structure. This is finished by
seismic investigation of the structure. There are various
supporting frameworks which can be given. The potential
outcomes are huge. eccentric bracings, for example, X,V and
diagonal supporting are utilized on account of their great
security under seismic burdens. Delicate story is generally
utilized as a part of auxiliary individuals in a building. Ex-
storm cellar stopping, shops. soft story is floor level in which
the stiffness of the floor is under 80% of the normal
solidness of three stories above it. As the stiffness of the
delicate story is less. Substantial measure of harm has been
caused because of soft story which tends to fall under
seismic conditions. Response spectrum is one of dynamic
analysis of structure. Give postulation bargains the
investigation of Response spectrum for tall structure for

Regular and Irregular structures with delicate story under
braced conditions and give execution focuses.

1.1 Scope of study

Earthquake ponder is vital as tectonic plates which are in
steady development create earthquake and these earthquake
are pulverizing to humanity. Structures which are available
in these seismic zones legitimate care ought to be taken so as
to oppose these seismic forces. regular and Irregular
structure should be investigated in light of the fact that
nowadays all the structure are sporadic and they have a
tendency to carry on distinctively under various conditions.
soft story should be broke down in structure as they have
less firmness from the above story the reaction of these sort
of structure with a specific end goal to maintain a strategic
distance from the harm because of soft story. Impact of soft
story is considered to have enduring impact on structure
amid seismic exercises, contemplating these properties with
a specific end goal to beat this is important. Seismology
which is to ponder the earthquakes, safety measures to
earthquake and investigation of seismology is new branch, it
came after 1960, as it is new field more research is not
completed and because of old structures that don't have
earthquake safe properties there is a requirement for more
research and investigation of conduct of earthquakes.

1.2 Objective of study

In the present study, seismic study of soft storey regular
structure and soft story in irregular structure with bracing is
carried out. Response spectrum analysis is carried out and
modeling and analysis is done using Etabs 2013

2. DISCRIPTION OF MODEL

A total of 8 models are considered for study four are Regular
plan with no bracings, inverted V bracings, V bracings, X
bracings. While in Irregular Shape (L-shape) is considered.
Irregular with No Bracings, Inverted V bracings, V bracings,
and X bracings are considered.
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Modeling

Fig -1: Regular Plan

Table -1: Load considered

Fig -2: Irregular Plan

Loads
Dead load IS 875 part 1
Imposed load 2 KN/M?
Floor finish 1.5 KN/M?
Table -2: Model geometry
Model geometry
Number of stories 20
Number of bays along X Direction 6
Spacing between grids in X Direction 5 meter
Number of bays alone Y Direction 5
Spacing between grids in Y Direction S meter
Storey height Plinth 1.5 meter
Storey height first floor(soft story) 3.3 meter
Storey height 2nd to 20t floor 3 meter
Regular shape Rectangle shape
Irregular shape L shape

3. RESULTS AND DISCUSSION

Fig -3: Regular Plan
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Fig -5: V bracings
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Fig -6: X bracings

the outcomes and discourses of impact of soft story
onregular and irregular structure with various supporting in
seismic zone IV. Investigation is finished by response range.
Etabs 2013 was utilized amid the procedure. Parameters
considered for various modes are as per the following.

Examination by response spectrum

i. Base shear

ii. Maximum story displacement
iii. Maximum storey drift

iv. Storey shears

V. Storey Stiffness

Comparision of base shear

Table -3: Base shear

Base Shear
Regular building Irregular building
No Bracing 8541.5992 6639.8822
Inverted V Bracing 10187.5085 7857.3061
V Bracing 10358.5611 7663.0515
X Bracing 10393.2738 8076.5056
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Chart - 1: Base Shear
. For no braced building the base shear for regular
building was 25% more contrasted with irregular building
. When analyzed in regular building the base shear

was expanded by 18%, 19%,19% for rearranged v
supporting, V propping, X propping separately

. In Irregular building the base shear was expanded
by 17%, 16% and 18% for upset V supporting, V propping, X
supporting separately

. It was seen that both in regular building and
irregular building when bracings are given there is
increment in base shear

Comparison of Storey Displacement X- direction
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Chart - 1: Storey Displacement X- direction Regular
Building

Maximum Storey Displacment X-direction Irregular building
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Chart - 2: Storey Displacement X- direction Irregular
Building

. Compared to Irregular building Regular building
were seen with diminished maximum story displacement

o Bracings were effective in lessening the maximum
story displacement fit as a fiddle when contrasted with
Irregular shape building

. Inverted V framework and X supported framework
decreased maximum story displacement in regular working
with soft story

. Inverted V propped framework and X supported
framework diminished the maximum story displacement in
Irregular builing with soft story
¢ Maximum story displacement were equivalent for regular
working without propped framework and irregular working
without supported framework

Comparison of Storey Displacement in Y - direction

Maximum Storey Displacment Y-direction Regular Building
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Chart - 3: Storey Displacement Y- direction Regular Building

Maximum Storey Displacment Y-direction Irregular Building
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Chart- 4: Storey Displacement Y- direction Irregular Building

. Due to shape irregularity (L-shape) the maximum
story displacement changes are more observed contrasted
with regular building

. In irregular building the X bracings were seen
effective in diminishing the maximum story displacement
. Regular building the X propped framework and V

supported framework were seen useful for diminishing the
maximum story displacement

. Irregularity changed the characterstics of working
in Various structures with supported framework

© 2017,IRJET | ImpactFactor value: 5.181

ISO 9001:2008 Certified Journal | Page 864



‘,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET

Volume: 04 Issue: 08 | Aug -2017 www.irjet.net

p-ISSN: 2395-0072

Comparision of storey drifts in X direction
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Chart - 5: Storey Drifts X- direction Regular Building

Maximum Storey Drifts X-direction Irregular Building
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Chart - 6: Storey Drifts X- direction Irregular Building

Bracings were effective in lessening the maximum 2000
story displacement fit as a fiddle when contrasted with 0

Irregular shape building

V propped framework and X supported framework
decreased maximum story displacement in regular working

with spft story
Inverted V propped framework and X supported

framework diminished the maximum story displacement in

Irregular builing with soft story

Comparision of storey drifts in Y - Direction .

Maximum storey drifts Y-Direction Regular Building
0.0018
0.0016
0.0014
0.0012 ====No Bracing
0.001 ] Inverted V Bracing
0.0008 V Bracing
0.0006 )
0.0004 =X Bracing
0.0002 , i
L e L e o o e LA s e e B L
FELELPL PSP
5
P o o o 6\05‘00\%‘0‘\“\%‘0‘:\%\06‘}0(‘\

Chart - 7: Storey Drifts Y- direction Regular Building
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Chart - 8: Storey Drifts Y- direction Irregular Building

. In regular building the effective story drifts were
diminished by V propping effectively
. In Irregular building the maximum story drifts in

ground soft story were effectively decreased by V and X

bracings

Comparision of storey shears X - Direction

Storey Shears X-direction Regular Building
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Chart - 9: Storey Shears X- direction Regular Building
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Chart - 10: Storey Shears X- direction Irregular Building

. Storey shear were expanded by 10% in both general
and irregular building when bracings are given
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. The building was more steady when bracings were
given

. Storey shears were expanded in buildings along
these lines expanding the stability of structure

. For irregular building X bracing were best in

diminishing story shear

Comparision of storey shears Y - Direction
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Chart - 11: Storey Shears Y- direction Regular Building
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Chart - 12: Storey Shears Y- direction Irregular Building

. Irregularity has caused issue here solidness has
diminished in various bracing building
. Regular building demonstrated ordinary change

here all V, inverted V and X bracing were compelling in
lessening the story drifts

. In Y-Direction of irregular building there is more
change due shape irregularity, here X bracing apparently had
less story floats contrasted with other bracing
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Chart - 13: Storey Stiffness X- direction Regular Building

Storey Stifness X-direction Irregular Building
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Chart - 14: Storey Stiffness X- direction Irregular Building

. It was seen that story stiffness from plinth to first
floor changed unexpectedly because of delicate story
. In consistent and unpredictable shape building X-

Direction. Inverted V supporting performed well was high
contrasted with different bracings

. The stiffness was expanded by 5% in the two
structures
. It was seen that buidings with inverted V bracings

did not regard diminish story stiffness

Comparision of Storey Stiffness in Y- direction
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Chart - 15: Storey Stiffness X- direction Regular Building

ISO 9001:2008 Certified Journal | Page 866



v/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET volume: 04 Issue: 08 | Aug -2017

www.irjet.net

p-ISSN: 2395-0072

Storey Stiffness(kN/m)
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Chart - 16: Storey Stiffness X- direction Irregular Building

Storey stiffness fpr consistent building supposedly

was in increment of 30%when contrasted with sporadic

building

5%

Inverted V propping made the story stiffness less by

Effect of delicate story apparently was have

significant impact

3. CONCLUSIONS

>

Soft story which has less stiffness than upper floor
had more prominent impact on structure under
various loading conditions. Appropriate safeguards
ought to be produced to diminish the results of it.
Soft story was most influenced in the basic
framework. The impact of soft story was high in
unexpected changes in building framework. The soft
story ought to be tended to with propping
framework keeping in mind the end goal to
diminish the seismic force powers.

Bracing frameworks when utilized successfully and
under various conditions observed to be impervious
to horizontal forces and can be utilized both for
regular and Irregular shapes as they showed
comparative qualities

Maximum story displacement - the most extreme
story relocation was thought to be viably
diminished by X bracings. Most extreme story
relocation impact was high in soft story

As there in lessening of most extreme story drift
there is increment in dependability of structure. it
was observed to be valid for both regular and
irregular structure. Soft story created most extreme
story drift contrasted with different stories. X
bracings performed well.

Increase in story shear holds useful for structure
however because of anomaly of structure it was
found to change inirregular structure. X supporting
were great in lessening story shear.

Storey stiffness saw incremental execution which
adds to execution increment of the structure. soft

story impact was high. inverted V bracings were
powerful in expanding the story solidness.

» Base shear increased under various bracings. X
supporting framework performed well here.

» X propping framework were most reasonable for
decreasing the impact of soft story.

» In examination with X propping, inverted V and V
supporting are thought to be economical.

REFERENCES

[1]

[2

(31

(4]

[5]

(6]

[71

(8]

[9]

[10]

[11]

[12]

IS 456 -2000, Plain and reinforced concrete - Code of
practice, Bureau of Indian Standards IS, New Delhi.

IS875 (Part 1,2,): 1987, Code of practice for design loads
(other than earthquake for buildings and structures:
Dead, Imposed loads, Bureau of Indian Standards, New
Delhi.

M.Vijayakumarl, Mr. S.Manivel2, Mr. A.Arokiaprakash3.
International Journal of Applied Engineering Research
ISSN 0973-4562 Volume 11, Number 10 (2016) “Study
on Seismic Performance of RCC Frame with Various
Bracing Systems using Base Isolation Technique”

Mahmoud R. Maheri * 1, R. Akbari Engineering
Structures 25 (2003) 1505-1513 “Seismic behaviour
factor, R, for steel X-braced and knee-braced RC
buildings”

1 DHIRAJ NAXINE, 2Prof. R.V.R. K PRASAD, © June 2016
IJSDR, “ REVIEW PAPER ON COMPARATIVE STUDY IN
THE ANALYSIS OF MULTISTOREY RCC STRUCTURE BY
USING DIFFERENT TYPES OF CONCENTRIC BRACING
SYSTEM ( BY USING SOFTWARE “

M.R. Maheri #*, R. Kousari, M. Razazan, “Engineering
Structures 25 (2003) 1697-1705, Pushover tests on
steel X-braced and knee-braced RC frames “

A.R.Khaloo* and M. Mahdi Mohseni ASIAN JOURNAL OF
CIVIL ENGINEERING (BUILDING AND HOUSING) VOL. 9,
NO. 6 (2008) PAGES 577-592 “NONLINEAR SEISMIC
BEHAVIOR OF RC FRAMES WITH RC BRACES”

Sharany Haquea and Khan Mahmud Amanatb Journal of
Civil Engineering (IEB), 37 (2) (2009) 99-110 “Strength
and drift demand of columns of RC framed buildings
with soft ground storey”

Hejazil1,2 S.]Jilani,1,2,]. Noorzaeil,2, C. Y. Chiengl1, M. S.
Jaafar1,2, A. A. Abang Alil

Vipin V. Haldel, Aditi H. Deshmukh2 “REVIEW ON
BEHAVIOR OF SOFT STOREY IN BUILDING” e-ISSN:
2395 -0056

M. Z. Habib1, M. N. Hassan2, M. A. Alam3 and M. M.
Hoque “Behaviour of RC Building with Soft Storey due to
Seismic Load” ISSN:2319-6890)(online),2347-5013

1Hiten L. Kheni, 2Anuj K. Chandiwala “Seismic Response
of RC Building with Soft Stories” 1Asst. Prof., Civil

© 2017, IRJET |

Impact Factor value: 5.181

IS0 9001:2008 Certified Journal |

Page 867



"/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
JET volume: 04 Issue: 08 | Aug -2017 www.irjet.net p-ISSN: 2395-0072

Engineering Department, GTU, PSE, Sanki, Kadodara,
Surat, Gujarat, India , 2Asst. Prof,, Civil Engineering
Department, UTU, CGPIT, Bardoli, Surat, Gujarat, India,
(IJETT) - Volume 10 Number 12 - Apr 2014, ISSN: 2231-
5381

BIOGRAPHY

Wajid Anwar B St

B.tech in civil engg from Jain
University, M.tech In structural
engg from Visvesvaraya
Technological University, Belagum

© 2017,IRJET | ImpactFactorvalue:5.181 | 1SO9001:2008 Certified Journal | Page 868



