IJSRD - International Journal for Scientific Research & Development| Vol. 9, Issue 11, 2022 | ISSN (online): 2321-0613

Comparative Analysis on Inclined Column by Using Staad Pro under
Lateral Loads at Different Positions

Gautam Kumar! Deepak Kumar Bandewar?
L2Department of Civil Engineering
12SIRTS Bhopal, India

Abstract— Advances in construction technology, materials,
structural systems and analytical methods for analysis and
design facilitated the growth of high rise buildings. Structural
design of high rise buildings is governed by lateral loads due
to wind or earthquake. Lateral load resistance of structure is
provided by interior structural system or exterior structural
system. Usually shear wall core, braced frame and their
combination with frames are interior system, where lateral
load is resisted by centrally located elements. While framed
tube, braced tube structural system resist lateral loads by
elements provided on periphery of structure. It is very
important that the selected structural system is such that the
structural elements are utilized effectively while satisfying
design requirements. Recently Inclined columns structural
system is adopted in tall buildings due to its structural
efficiency and flexibility in architectural planning. Compared
to closely spaced vertical columns in framed tube. Inclined
column should be placed at the exterior surface of the
building. Due to inclined columns lateral loads are resisted by
axial action of the diagonal compared to bending of vertical
columns in framed structure. Inclined column structures
generally do not require core because lateral shear can be
carried by the diagonals on the periphery of building.
Analysis and design of G+5 storey building is presented. A
regular floor plan of 12 m x 12 m size is considered. Staad
pro software is used for modelling and analysis of structural
members. All structural members are designed as per IS
456:2000 considering all load combinations. Dynamic along
wind and across wind are considered for analysis and design
of the structure. Load distribution in system is also studied for
G+5 storey building. Similarly, analysis and design of G+5
storey vertical column structures is carried out with and
without weak storey. Comparison of analysis results in terms
of time period, top storey displacement and inter-storey drift
will be presented in this study with or without inclined
column in frame structure.

Keywords: Storey Building, STAAD Pro

I. INTRODUCTION

Soft storey is a common building weakness. The term soft
storey explains one level of a buildingthat is appreciably more
flexible than the stories above it and the floors or the
foundation under it. A soft storey can be defined on the basis
of the stiffness of the adjacent floor stiffness, building can be
said to be soft storey or week storey if the stiffness of that
particular level is less than 70% with respect to floor instantly
above it or less than 80 % of average stiffness of the three
floors above it. Some building in which height of floor is
greater in ground these type of building is knowing as Open
Ground storey buildings or soft storey. The weak or soft
storey commonly exists at the ground storey level, but it
might be at any other storey level. Soft storeybuildings have
a lot of open space for example, parking garage, restaurants

or floors with lotsof windows. The behavior of soft storey
building in an earthquake is very crucial because the soft
storey building is more flexible in seismic condition,
vibration is happening in the soft storey building so we
provide shear wall in a soft storey building (shear wall resists
the effect of an earthquake).

Second Floor

First Floor

| Ground Floor

Soft Storey

SOFT STOREY BUILDING

Reinforced concrete frame structures have become a
common form of construction with masonry infill in urban
and semi urban areas in the world. The infill framed structures
are made and analyzed by the combination of a moment
resisting plane frame and infill masonry walls. The infill
masonry may be of brick, concrete blocks, or stones. Ideally
in present time the reinforced concrete frame is filled with
bricks as non-structural wall for partition of the rooms
because of its advantages such as, thermal insulation,
durability, cost and simple construction technique.

Nowadays, many buildings are constructed having a
unique feature i.e. the ground floor remains open, which
means the columns in the ground floor do not have any
partition walls between them. This type of structure (Fig. 1.2)
having no infill masonry walls in ground floor, but having
infill masonry walls in all the upper floors, are called Open
Ground Storey (OGS) Buildings. This open ground floor
structure is also termed as a structure with ‘soft storey at
Ground Floor’. OGS buildings are also known as open first
storey building (when the floor numbering starts with one
from the ground floor itself), pilots, or stilted buildings. Open
first storey is nowadays unavoidable feature for the most of
the urban multi-storey buildings because social and
functional needs for parking, restaurant, commercial use etc.
are compelling to provide an open first Storey in high rise
structure. Parking has become a necessary feature for the
most of urban multistoried buildings as the population is
increasing at a very fast rate in urban areas leading to crisis
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of vehicle parking space. Hence the trend has been to use the
ground floor of the building itself for parking purpose.

Ground storeys of reinforced concrete
buildings are left open to facilitate parking —
this Is carmymon In Wiban areas In India.

BEHAVIOUR OF SOFT STORIES IN EARTHQUAKE
AND WIND LOAD

Since the presence of a soft storey which has less
rigidity than other stories and if this point was not taken into
consideration, it causes the construction to be affected by the
earthquake because columns in this portion are forced by the
earthquake more than the ones in the other parts of the
building. Studies conducted suggest that walls raise the
rigidity at a certain degree in theconstruction of buildings.

Behaviour of construction is divided into two parts,
from the point where there is no soft storey, the building with
equal rigidity between the stories; the displacement of the
peak points at the moment of an earthquake causes the other
building with a soft storey to get damaged because the
construction with a soft storey cannot show the same rigidity.
For example, the top point of a ten-storey building with no
soft storey performs 10-unit displacement, another building
with the same specification but having a soft storey at the
entry floor and with no necessary precautioncan show the
same displacement 10-unit at this floor level. According to
this outcome, a soft storey in the upper stories of the building
is not so effective.
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A. Wind Loading

Wind loadings and their effects that should be taken into
account when designing buildings, structures and
components therefor. Wind causes random time dependent
load, which can be seen as a mean plus a fluctuating
component. All structures will experience forceful
oscillations due to the fluctuating component (gustiness) of
wind. The wind speeds are determined with the help of
anemometers or anemographs, which are installed at
meteorological observatories at heights generally varying
from 10 m to 30 m above ground wind speed has been
considered as that occurring at 10-meter height above the
general ground level. Many recording stations have been
newly installed in the country by the Department of Indian
Meteorological over the last two decades, the information
from which can help upgrade the wind zoning map of our
nation. However, more extensive data are needed to make this
exercise meaningful. India is divided into six major zones of
wind as shown in FIG.
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1. NEED FOR STUDY

Soft floor is a weakness of the building structure in form of
maximum bending moment, shear force, storey drift and
maximum displacement and by providing equivalent inclined
column at soft floor, it increases its stiffness and stability of
structure against the lateral loading due to Earthquake and
Wind loads. Position of Soft floor at different levels of the
building also affects the forces results. So to find the
appropriate location of soft floor in a building is also a
necessity of this study.

A. Obijective of the Study

Following points are mainly focused to fulfill the requirement

of gap identified in literature review.

—  Study of forces results on application of earthquake and
wind loads on bare frame building without soft storey
and without equivalent inclined column.

—  Study of forces results on application of earthquake and
wind loads on soft storey building at different levels
without equivalent inclined column.

—  Study of forces results on application of earthquake and
wind loads on soft storey building at different levels with
equivalent inclined columns.

I1l. METHODOLOGY

The present research work deals with comparative study of
behavior of soft storey building frames by considering
geometrical configurations of building under earthquake
loading and wind loading. The framed buildings are subjected
to lateral loads and vibrations because of earthquake and wind
load therefore lateral load analysis is necessary for these
framed structures. The fixed base system is analyzed by
employing equivalent inclined column frame structures in
seismic and wind loading by means of STAAD Pro software.
The responses of the same building frames are studied and
evaluated the best position of soft floor which satisfies lateral
loadings.
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A. Equivalent Inclined Column Dimensional Analysis

The structural frames with unreinforced masonry can be
designed as equivalent braced frames bysubstituting infills
with the equivalent inclined columns. Many investigators
proposed different approximations for the width of the
equivalent inclined column. The width of inclined column
depends on the length of contact between the wall & the
column (an) and between wall & beams (a.). The formulation
for (an) & (L) on the basis of beam on an elastic foundation
was specified by Stafford Smith (1966). Hendry (1998)
proposed the following equation to determine effective
column width w, where the column is assumed to be
subjected to uniform compressive stress.

4| 4EflL
=7 E,,tsin26

4| A4Efl,L
g E,,tsin26

w=.a,?+ a,?
Where, En, = Elastic Modulus of masonry wall,
Es = Elastic Modulus of masonry of frame material,t =
Thickness of the in-fill wall,
h = Height of the in-fill wall,L = Length of the in-fill wall,
I = Moment of Inertia of the column of the frame,
I, = tan’? (h/L) and
w = Width of the Equivalent Column.

a, =

B.

<,
| | // “JFRAME | I

N ~

(a)
BRICK INFILL AS AN EQUIVALENT INCLINED
COLUMN

Equivalent Static Method

Equivalent Static method of analysis is a linear static
procedure, in which the response of the building is assumed
as linear static manner. The analysis is carried out as per IS:
1893-2002 (Part 1). A comparison analysis of results by
moments, displacements, shear force, storeydisplacement and
axial force has been done.

C. Problem Formulation
—  Step-1 Selection of building geometry and Seismic zone:
The behavior of all the models is studied for Zone Il of
Seismic zones of India as per IS code 875 PART 11-1987
for which zone factor (Z) is 0.10
—  Step-2 Selecting geometry of 6 stories (G+5) of plan area
36m x 36m
TOTAL PROBLEM IN WIND ANALYSES
SR. Cases performed Case Wind Inclined
NO. P No. Zone column
Building without 1 (Vb= Without
SoftStorey .
1. . ' | 39m/s, Inclined
Without Inclined
Bhopal ) Column
Column
Ground Floor 1 (Vb= Without
Soft Storey, .
2. . I 39m/s, Inclined
Without Bhopal ) Column
InclinedColumn P
2" Floor Soft 1 (Vb= Without
3. Storey,Without i 39m/s, Inclined
Inclined Column Bhopal ) Column
4™ Floor Soft 1 (Vb= Without
4. Storey, Without | IV 39m/s, Inclined
InclinedColumn Bhopal ) Column
Ground Floor 1 (Vb= With
SoftStorey, .
5. . . \% 39m/s, Inclined
With Inclined
Bhopal ) Column
Column
nd
2 Roor Sof 1(vb= |  With
6. . Y, Vi 39m/s, Inclined
With Inclined
Bhopal ) Column
Column
1 (Vb= With
th
7. | ARSIt v | samss, | inclined
Y Bhopal ) Column
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With Inclined
Column
So, total 7 problems are analyzed in Staad
—  Step-3 Modelling of soft stories floor wise.
—  Step-4 Selection of Equivalent inclined column (200 mm
x 200 mm) and above | to VII Cases considered.

—  Step-5 Formation of load combination

Types of Primary Loads and Load Combinations:
The structural systems are subjected to Primary Load and
Load Combinations Cases as per I.S. 875 (Part I, Part Il, Part
111 and Part V). and 1S-1893 Part 1-2016 framed are given in
Table 3.3

NUMBER OF LOAD CASES IN EARTHQUAKE AND

WIND LOADCALCULATIONS

Load case no. Load Case Details
1. E.Q. IN X DIR.
2 E.Q.INZ DIR.
3 DEAD LOAD
4, LIVE LOAD
5. W.L. IN X_DIR.
6 W.L.IN Z DIR.
7 1.5 (DL + LL)
8. 1.5 (DL + EQ X)
9. 1.5 (DL -EQ X)
10. 1.5 (DL +EQ 2)
11. 1.5(DL-EQ Z)
12. 1.2(DL + LL+EQ_X)
13. 1.2(DL+LL-EQ X)
14, 1.2(DL+LL+EQ 2)
15. 1.2(DL+LL -EQ 2)
16. 1.5 (DL +W.L. X)
17. 15(DL-W.L. X)
18. 15(DL+W.L. _2)
19. 1.5(DL-W.L. 7)
20. 12(DL+LL+W.L. X)
21. 1.2(DL+LL-W.L. _X)
22, 12(DL+LL+W.L. 7)
23. 12(DL+LL-W.L. _Z)
24, 0.9DL +EQ X
25. 09DL-EQ X
26. 09DL+EQ Z
27. 09DL-EQ Z

— Step-6 Modelling of building frames in STAAD.Pro

software

—  Step-7 Analysis of building frames with and without soft
stories cases from given seismic zoneand each load
combination.

— Step-8 Comparative study with graph and tables by
maximum moments, displacement, storiesdisplacement,
drift, axial force and shear force.

IV. MATERIAL AND GEOMETRICAL PROPERTIES

Following properties of material have been considered in the
modeling —

Density of RCC: 25 KN/m3

Density of Masonry: 20 KN/m?® (Assumed)

Poisson’s ratio: 0.17

Young's modulus of concrete: 5000/ fck

The foundation depth is considered at 1.5 m below ground
level and the normal floor height is 3m and Soft floor height
is considered as 4.2m. 3x3m grid and 12x12m plan is
considered with G+5 stories in building is considered.

A. Loading Conditions

— Dead Loads: As per IS: 875 (part-1) 1987

— Live Loads: As per IS: 875 (part-2) 1987

— Earth Quake Loads for Case I: All Structures are
analyzed for earthquake zone 11

—  Wind Load

V. STRUCTURAL MODELLING
Structural models for different cases are shown in below

B2 3.000m3 2 2 )

3.000m

2.000m

.000m

GEOMETRIC PLAN
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B. Positions of Inclined Column 3-D Models

RN T |
RN B I

3D VIEW OF GROUND FLOOR SOFT STOREY WITH

C.

INCLINED COLUMN RENDER VIEW

Different Positions of Loading

P X P F Y

SEISMIC LOADING IN Z DIRECTION

LIVE LOAD
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WIND LOADING IN X DIRECTION

WIND LOADING IN Z

VI. ANALYSIS AND RESULTS
The result of analysis is discussed as follows-

DIRECTION

Results of analysis of building frame for different cases of with or without soft storey and withor without Inclined

Column due to the effect of earthquake and wind loading

A. Analysis of Different Cases Of Structure for Critical OfEarthquake or Wind Load Effect

1) Maximum Displacement
Maximum displacement in X direction for all cases are given in Fig.

MAXIMUM DISPLACEMENT (MM) IN X DIRECTION
WITHOUT CORNER CENTER HORIZONTALLY
SOFT STOREY INCLINED INCLINED INCLINED PLACED INCLINED
COLUMN COLUMN COLUMN COLUMN
WITHOUT SOFT STOREY 44.652
GROUND STOREY SOFT 43.614 38.904 38.341 41.562
1st STOREY SOFT 46.459 41.576 40.888 44.206
2nd STOREY SOFT 46.35 41.692 41.055 44.666
3rd STOREY SOFT 46.783 42.428 41.778 45.845
4th STOREY SOFT 33.485 30.641 30.26 33.324
TOP STOREY SOFT 32.761 29.999 29.646 32.759

MAXIMUM DISPLACEMENTS IN X DIRECTION

MAXIMUM DISPLACEMENT (MM I X DIRECTION

0 w

SOFT STOREY STOREY ZOFT SQFT EOFT SOFT SOFT SOFT

Flor Marme

e WA AKIMUN DISPLACEMENT [RAN] IN 3 DIRECTION
== A AXIMUM DISPLACEMENT (M) IN X DIRECTION

MAAKIM UM DISPLACEMENT (M) IN X DIRECTION
= MAKINLIM DISPLACEMENT (MR IN X DIRECTION

== LT CTREY

WITHOUT GROUMNE L5t STOREY 2™ STOREY  3rd STOREY  /THSTOREY  TOR STOSEY

MAXIMUM DISPLACEMENT IN X DIRECTION
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It is observed that maximum displacement X direction 2end Storey soft and minimum displacement occurs at inclined
column placed at centre. But if we go with Soft Storey floor thenwe should provide Soft Storey at higher level with Inclined
Column.

Maximum displacement Z direction for all cases also give the same results because of symmetry of the structure in
both directions.

B. Beam Forces

1) Maximum Bending Moment
Maximum Bending Moment for all cases are given in Fig.

Maximum Bending Moment in building
Straight Bare Frame | Bare Frame With Weak | Bare Frame With Weak Bare Frame With Weak
Floor Bare With Weak Storey and inclined Storey and inclined Storey and inclined column
Frame Storey column horizontally column at corners at centre
GF 245.555 232.633 237.043 325.567 310.51
1 245.555 234.047 292.756 324.302 335.104
2 245.555 233.359 292.756 319.482 314.859
3 245.555 239.154 255.477 317.779 313.043
4 245.555 187.334 187.937 238.493 225.236
TOP | 245.555 186.72 186.675 238.206 224.723

BENDING MOMENT (KN-M) IN BEAM IN X DIRECTION

Maximum Bending Moment in building

4uu
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Heisht of Fearin m

=== Az urn Bend ng reorment i boilding == azineurn 2end ng moomeant nkoilding
fazirrurn 2end ng it omeant in B.ild ng == rdaxinoum Beading Moment in Bild ng
rAaxirmurn Bending Moment in B.ild ing
BENDING MOMENT (KN-M) IN BEAM
It is observed that maximum bending moment in X direction in case where the soft storey is place in 2°™ with inclined
column placed at the centre & in case of top storey soft with inclined column is most effective. But if we go with Soft Storey
floor then we should provide Soft Storey at higher level with Inclined Column at Centre.

2) Shear Force
Maximum Shear Force in X direction for all cases are given in Fig.

Maximum Shear force in building
Straight Bare Frame Bare Frame With Weak Bare Frame With Weak | Bare Frame With Weak
Floor | Bare Frame With Weak Storey and inclined column Storey and inclined Storey and inclined
(KN) Storey (kN) horizontally (kN) column at corners (KN) | column at centre (KN)

GF 177.451 175.039 172.188 175.097 172.257
1 177.451 191.999 188.706 185.139 183.539
2 177.451 191.771 188.706 186.13 184.798
3 177.451 185.956 184.718 181.984 180.144
4 177.451 181.815 182.636 183.506 182.172
TOP 177.451 182.186 182.939 183.995 182.196

SHEAR FORCE (KN) IN BEAM IN X DIRECTION
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VII.

195

120

185

180

Maximum Ahear force in Building

0 1 2 3 4
FloorHeight in m
== Maximum Shear forcein building == Maximum Shear forcein building
Maximum Shear force in building === Maximum Shear forcein building
= faximum Shear forcein building

TOP

SHEAR FORCE (KN) IN BEAM IN X DIRECTION
It is observed that maximum shear force in X direction in case Il and minimum in case | means case | is more
effective. But if we go with Soft Storey floor then we should provide Soft Storeyat higher level with Inclined Column Case

Maximum Shear Force in Z direction for all cases are given in Table

Maximum Shear force in building Fz

Straight Bare Frame Bare Frame With Weak Bare Frame With Weak | Bare Frame With Weak
Floor | Bare Frame With Weak Storey and inclined column Storey and inclined Storey and inclined
(KN) Storey (kN) horizontally (kN) column at corners (KN) | column at centre (KN)

GF 113.864 103.541 147.136 175.365 169.298
1 113.864 107.559 142.665 170.112 180.281
2 113.864 109.182 142.665 167.604 169.609
3 113.864 111.175 124,122 166.821 168.669
4 113.864 98.845 99.224 128.576 122.742
TOP 113.864 89.351 89.041 128.47 122.484

SHEAR FORCE (KN) IN BEAM IN Z DIRECTION
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Maximum Shear force in Building Fz
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=#= Maximumn Shear force in building Fz =#= Maximum Shear force in building Fz
@ Maximum Shear force in building Fz === Maximum Shear force in building Fz
i Maximum Shear fiorce in building Fz

SHEAR FORCE (KN) IN BEAM IN Z DIRECTION
It is observed that maximum shear force Z direction in case V and minimum in case | means casel is more effective.
But if we go with Soft Storey floor then we should provide Soft Storey at higher level with Inclined Column Case VII.

Average Storey Displacement
50

45

40 —

w w
(=] w

Displacement in mm
N
v

20
15
10
5
. f
1 2 3 4 5 6 7 8 9 10 11
Floor Height in m
Series] s Serips2 e Sgries3 s Seriesd s Series5 s Seriesh e Series7
s SEIIESE  w SEMIEST  mn SEMIES 10 e SEIES 1] s SEFIES12 s SEFIES13 s Seriesisd
wos SEIIES1S s Series16 s Seriesi7 «Series18 Series]9 wmm Series2() s Series21

—SE10522 w— Serie523 we— SEries2d s Series25

STOREY AVERAGE DISPLACEMENT IN X DIRECTION
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It is observed that maximum storey displacement X direction in case IV and minimum in case | means case | is more
effective. But if we go with Soft Storey floor then we should provide Soft Storey at lower level with Inclined Column Case V.
3) AXIAL FORCE
Axial force for all cases are given in Fig

Maximum Axial force in building
Straiaht Bare Bare Frame Bare Frame With Weak Bare Frame With Weak | Bare Frame With Weak
Floor Frar%e (kN) With Weak Storey and inclined Storey and inclined Storey and inclined
Storey (kN) column horizontally (kN) | columnat corners (kN) columnat centre (KN)
GF 6858.733 6783.229 6783.227 6783.224 6783.102
1 6858.733 7053.776 7053.758 7053.772 7053.644
2 6858.733 7053.922 7053.758 7053.92 7053.775
3 6858.733 6783.747 6783.701 6783.746 6783.591
4 6858.733 6783.944 6783.882 6783.945 6783.774
TOP 6858.733 6781.527 6781.486 6781.524 6781.443
AXIAL FORCE (KN) IN COLUMN
Maximum Axial force in building
Uy
7050 e #*
= 7025
== 7000
£ 6975
6550
4 BB25
: 20
= 6850 . . . . o -
2 6825 / \
< 6R00 _ _
6773 ¥ . . *
6750
0 1 2 3 4 TOP

Floor height in m

=== Iaximum Axial force in building
=== Maximum Axial force in building

Maximum Axial force in building
=== WMaximum Axial force in building

#= Bare Frame with Weak Storey and inclined column at centre (kM)

AXIAL FORCE (KN) IN COLUMN
It is observed that maximum storey displacement Z direction in case IV and minimum in case VImeans case VI is
most effective. But if we go with Soft Storey floor then we should provide Soft Storey at middle level with Inclined Column
Case VI.

VII. RESULT & DISCUSSION
Following are the salient result discussion of this study-

B. Shear force

Considering shear force, it is observed that soft storey at
A. Bending Moment ground floor without inclinedcolumn is critical in X direction
and critical at second floor in Z direction when soft storey is
stiffed with inclined column. Equivalent inclined column
shows poor performance when 2™ storey is soft floor. So it
can be concluded that soft storey at middle floor must be
avoided.

It is seen from the shear force results that structure
is most stable in non-soft floor conditions, but if it is
necessary to provide soft floor in high rise building structure
mustbe stiffened at soft floor with the help of inclined column
and position of soft floor mustbe at higher level.

Considering maximum moment, it is observed that soft storey
at ground floor without inclined column is critical in X
direction and critical at second floor in Z direction whensoft
storey is stiffed with inclined column. Equivalent inclined
column shows poor performance when 2" storey is soft floor.
So it can be concluded that soft storey at middle floor must
be avoided.

It is seen from the bending moment results that
structure is most stable in non-soft floorconditions, but if it is
necessary to provide soft floor in high rise building structure
mustbe stiffened at soft floor with the help of inclined column
and position of soft floor mustbe at higher level.
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C. Maximum Displacement

Considering maximum displacement in worst loading
combination, maximum displacement is observed in soft
storey at second floor without inclined column and minimum
when building is without soft storey. But if it is necessary to
provide soft storey in the building then it should be placed at
higher level of building with inclinedcolumn at soft floor.

D. Axial Force

It is observed that maximum axial force is generated due to
worst load combination ofearthquake loading or horizontal
wind loading case at fourth floor soft storey without inclined
column and minimum axial force generation at fourth floor
soft storey with inclined column.

E. Storey Displacement

Storey displacement is maximum when we place soft storey
at higher level of building ascompared to the bottom floors.
Result of analysis shows that storey displacement is
maximum at case where soft storeyat fourth floor without
inclined column and it is minimum in a building when
building without soft storey and without inclined column.

F. Overall Summary

Providing Soft storey at higher with equivalent inclined
column produces better results against lateral loading of
earthquake and wind loads in form of minimum forces results
of Moments, Shear Force, Maximum Displacement, Axial
Forces and Drift. Only Storey displacement results shows that
soft storey at bottom floors is effective.

VIIl. CONCLUSION AND FUTURE SCOPE

— Fromabove results it is observed that equivalent inclined
column strengthens the structure from the soft storey. It
is clear that CASE-III (building frame with soft storey at
ground floor and without equivalent inclined column) is
most critical and CASE-1 (building without soft storey
and without inclined column) is best and efficient one,
while CASE-VII (soft storey at higher floor with inclined
column) is second best.

— Means providing equivalent inclined column at soft floor
will reduces moment, shear force, displacement, storey
displacement and drift. The analyses of high rise building
with different floor conditions studied under the effect of
seismic and wind load condition.

— So, it is concluded that Equivalent inclined column not
only strengthen structure but also provide better stiffness
and it is found that soft floor at higher level is more stable
in building frame structure which also justify the purpose
of the work.

— Purpose of preparing this report is to find the soft storey
location(level) in a high rise building, so has to have
minimum effect of external forces on the structural
stability.

— This study will provide the results against various
locations of soft floor with or without placing inclined
columns in the building frame. Results are based on the
behavior of building against the lateral forces (Earth
quake and wind Forces) as analyzed by software Staad
pro.

IX. FUTURE SCOPE OF THE STUDY

1) In this study RCC framed structures have been
considered. The study can be extended to steel frame
structures.

2) In this study fixed supports have been provided. The
study can be extended considering different support
conditions.

3) This study considered only one seismic zone viz. zone-
I1. In further study more seismic zones can be included.

4) This study deals with plane terrain condition and in
further study sloping ground can be considered.

5) Inthis study thermal effects have not been considered in
further study the same can be considered.
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