IJSRD - International Journal for Scientific Research & Development| Vol. 12, Issue 3, 2024 | ISSN (online): 2321-0613

Comparative Analysis of RC Structures with Different Aspect Ratios
Subjected To Dynamic Wind Loading With P - A Effect - A Literature
Review

Bilal Sheikh! Dr J N Vyas?
PG Student ?Professor
L2Department of Civil Engineering
12Mahakal Institute of Technology & Management, Ujjain, India

Abstract — Wind is a observable natural gesture of air
comparative to earth surface, especially in the form of air
current gusting in a specific direction. Wind load is caused by
difference in pressure. In these modern days, most of the
structures are involved with architectural importance and it is
highly impossible to plan the building with the aspect ratio of
1, which is responsible for structural collapse of buildings
under the action of dynamic loads. Hence, in this work, a
detailed study on the behaviour of aspect ratios for high rise
building with and without the influence of P-A effect has been
carried out using E-TABS software package. This review
study helps to identify the behaviour of tall structure under
wind effect statically and dynamically with the effect of P
delta. The previous work helps to identify the problems
related to such tall building and gives an idea to overcome
such effects to make the structure more stable.
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. INTRODUCTION

Buildings can be operated by the people as shelter for living,
working or storage. In the modern era, due to enormous
population the number of areas in units is falling day by day.
In high rise structures we should consider all the forces that
act on the building. The beam, column reinforcements and
joint detailing should be upright enough to respond these
forces successfully.

Wind is a phenomenon of great intricacy because of
the many flow situations arising from the interaction of wind
with structures. Wind in overall has two foremost effects on
the tall buildings.

1) It exerts forces and moments on the structure and its
cladding.

2) It dispenses the air in and around the building mainly
termed as wind pressure.

Sometimes because of random nature of wind it
takes so devastating form during some wind storms that it can
upset the internal ventilation system when it passes into the
building. Method given in the code IS 875 part 3-1987 is
followed. The usual method is generally acceptable for a
building with regular shape and size.

A. Wind load —

Wind is essentially the large scale horizontal movement of
free air. It plays an important role in design of tall structures
because it exerts loads on building. A building having height
more than 15m as per national code 2005 of India is called a
high rise building. Wind is caused by air flowing from high
pressure to low pressure. Since the earth is rotating, however,
the air does not flow directly from high to low pressure, but
it is deflected to the right (in the northern hemisphere; to the

left in the southern hemisphere), so that the wind flows
mostly around the high and low pressure areas. Variation of
wind velocity with height: Near the earth’s surface, the
motion is opposed, and the wind speed reduced, by the
surface friction. At the surface, the wind speed reduces to zero
and then begins to increase with height, and at some height,
known as the gradient height, the motion may be considered
to be free of the earth frictional influence and will attain its
“gradient velocity”.

Wind effects on Structures: Wind effects on
structures can be classified as ,,static* and ,,dynamic®. Static:
Static wind effect primarily causes elastic bending and
twisting of Structure. Dynamic: For tall, long span and
slender structures a ,,dynamic analysis™ of the structure is
essential. Wind gusts cause fluctuating forces on the structure
which induce large dynamic motions including oscillations.

ENect of wind lond on Iall structure
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A sufficient tall structure or high rise building is
subjected to lateral forces apart from the load of its
components. There can be secondary effect on the member
due to these forces. One of these forces give rise to p-delta
effect, which is geometric non-linearity. This can be
influenced by various condition like irregularity in structure
mass and stiffness. It causes a destabilizing moments.

Structure in real life are flexible and cause a large
lateral displacement in unusual circumstances. The lateral
displacement is caused by wind, vertical loads and seismic
loads. In structure particularly ground reactions results to P
delta effect. Wind creates inward and leeward forces. This
forces make building unstable forcing it apart if it is too weak
to resist it. Such structure should be designed for p-delta.

B. P Delta Effect -

In structural engineering, the P-A effect denotes the abrupt
change in the response of Overturning moment, ground shear
and axial force distribution at the base of the high rise
structure or components of the structure when subject to a
lateral displacement. In general, Structural designers use
linear static method for analysis, which is a first order
analysis, where a p delta is the second order,

P Delta analysis is quite a traditional form of force
follower analysis. It is also known as "Geometric
Nonlinearity" because as the deflection increases you again
have to test the additional forces generated by P-delta effects.
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A force follower analysis is the one in which, when a member
loses its stability the force follows the deformed member and
creates further more instability very quickly. A P-Delta
analysis is not as simple as it sounds and its effects will be
very adverse if neglected. These effects will be more severe
in case of soft lateral force resisting systems like moment
frames as compared to stiff systems like core wall systems
and braced frames. Talking about P-Delta, P delta is a term
coined from P that is load and delta is the lateral deformation.
These lateral deformations are more lethal in case of
earthquakes load for all structures and wind load for high rise
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BEHAVIOUR OF THE STRUCTURE UNDER LATERAL
LOAD

P-8 effect, or P-"small-delta"”, is associated with
local deformation relative to the element chord between end
nodes. Typically, P-6 only becomes significant at
unreasonably large displacement values, or in especially
slender columns. So long as a structure adheres to the
slenderness  requirements  pertinent to earthquake
engineering, it is not advisable to model P-§, since it may
significantly increase computational time without providing
the benefit of useful information. An easier way to capture
this behaviour is to subdivide critical elements into multiple
segments, transferring behaviour into P-A effect. The image
below shows on the left, P-3 effect and on the right P-A effect.
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INFLUENCE OF P DELTA ON COLUMNS

Il. METHODOLOGY

Wind impacts on structure can be named as:
1) Static Impact
2) Dynamic Impact

1) Static Impact: Static wind impact basically causes
elastic bending and twisting of structure. This
method is used for analysis of low rise structure.

2) Dynamic Impact: For high rise, long traverse and
thin buildings a dynamic analysis of the buildings is
vital, Wind gusts cause unstable wave forces on
building which induce huge dynamic movements, as
well as oscillations.

A. Parabolistic Approach:

In several engineering sciences intensity of definite procedure
in taken to function of period repetition interval. For example,
in hydrology the rain fall intensity predicable one time in an
area is taken in terms of return period for the reason that that
rain predictable one time in 10 years is lesser than the one
predictable once in 50 years. Likewise, in wind engineering
wind speed is taken to contrast with return periods.

B. Wind turbulence:

Turbulence is nothing but motion of wind. The exact meaning
for turbulence is little hard to define excepting to express that
it will occurs due to wind flow for the reason that viscosity of
air is very low nearly one sixteenth of water. If the speed of
the air is more than 2-3miles per hour, then it is called wind
is in turbulence.it will cause random movement of air
particles in all section.

C. Vortex Shedding:

Generally, wind buffeting in contrast to a bluff form will get
diverted in three mutually perpendicular directions, resulting
to the forces and moments about three directions. Though all
six components are important in the aeronautical engineering,
in civil and structural engineering, forces and moments
corresponding to the vertical axis (lift and yawing moment)
are of less important. Thus, sidewise from uplift forces on
large roof parts, the motion of wind is made easy and taken
in two dimensional consisting of along wind and traverse
wind.

D. Response parameters:

Induced wind response of a high rise structure is a function of
many parameters. These include the dynamic and geometric
properties of structure and turbulence characteristic of the
flow. Some of analytical approaches can be used for the
calculation of the wind induced response of the tall structures
in along and across wind direction.

E. Torsional Wind Load:

The twisting motion of a bluff body subjected to air flow
results from the non-uniform pressure distribution around the
wall face of the body. This mechanism was generally studied
through measuring aerodynamic loads in wind tunnel tests on
bluff bodies with varying shapes, presence of other
interfering bodies and various angle of the approaching flow.
Codes and standards do not give appropriate procedure for
computing the torsional wind response.

orsion
» Along-Wind

Wind Response Direction
Approaches for Estimation of Wind Load:
1) Simple Static Approach
2) Dynamic Analysis (Gust Factor Method)
Simple Static Approach This method follows mode
static-method of estimating wind-load it accounts the effect
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of gusting and local extreme pressure on the face of the
structure.it also accounts for local difference in exposure
between the open countryside and a city centre, as well as
allowing for vital facilities such as hospitals and fire and
police stations, whose safety must be ensured for use after an
extreme windstorm.

When calculating the wind load on individual
structural elements such as roofs and walls, and individual
cladding units and their fittings, it is essential to take account
of the pressure difference between opposite faces of such
elements or units. For clad structures, it is, therefore,
necessary to know the internal pressure as well as the external
pressure. Then the wind load, F, acting in a direction normal
to the individual structural element or cladding unit is:

F=(Cpe—Cpi) . A.pa
where Cpe = external pressure coefficient,
Cpi = internal pressure coefficient
A = surface area of structural element or cladding unit, and
pa = design wind pressure

pd = Kd. Ka. Kc. Pz
where Kd = Wind directionality factor
Ka = Area averaging factor
Kc = Combination factor

Pz=0.6 Vz2

where pz = wind pressure in N/m2 at height z, and Vz =
design wind speed in m/s at height z.
Vz =Vh. K1. K2 . k3. K4
Vz = design wind speed at any height z in m/s,
k1 = probability factor (risk coefficient) (see 5.3.1),
k2 = terrain roughness and height factor (see 5.3.2),
k3 = topography factor (see 5.3.3), and k4 = importance
factor for the cyclonic region (see 5.3.4).
k4 = importance factor

Dynamic Analysis (Gust Factor Method) Gust factor
method is only the method of calculating load along wind or
drag load by using gust factor method is given in the code
since methods for calculating load across-wind or other
components are not fully matured for all types of structures.
However, it is permissible for a designer to use gust factor
method to calculate all components of load on a structure
using any available theory. However, such a theory must take
into account the random nature of atmospheric wind speed.
Criteria to satisfy for the requirement of dynamic analysis as
per 1S875-3
Case 1: If height to least lateral dimension ratio > 5.

Case 2: If natural frequency(f) < 1.0Hz.
Computation of wind forces by Gust factor method
The variation of hourly mean wind speed with height is
calculated as follows:

V z= Vb k1k2 k3k4
where
Vz = hourly mean wind speed in m/s at height ‘2> m
Vb= regional basic wind speed in m/s.
k1= probability factor
k2= terrain and height factor (from Table 33)
k3= topography factor
k4 = importance factor

Design wind pressure ‘Pz’ = 0.6 Vz2

Where
Pz= design wind pressure at height ‘z” m
Vz= hourly mean wind speed in m/s at height ‘z’ m.

Along Wind Load
Along Wind Load on the structure on a strip area (A) at any
height ‘z’m is given by:
Fz=Cf.APz .G

where:
Fz= along wind load on the structure at any height ‘z’
corresponding to strip area A.
Cf= force coefficient for the building.
A= effective frontal area considered for the structure at
height’z’ m.
pz= design pressure at height ‘z’, due to hourly mean wind
obtained as 0.6Vz2 (N/m2)
G= Gust Factor [(peak load)/(mean load)], and is given by:

G= 1+ gfrV[B(1+s)2+(SE/p)]
where:
0r= peak factor defined as the ratio of the expected peak value
to the root mean value of fluctuating load, and
r= roughness factor which is dependent on the size of the
structure in relation to ground roughness.
The value of ‘gfr’ is obtained from the curves given in code.
B=background factor indicating a measure of slowly varying
component of fluctuating wind load and is obtained from the
curves given in the code.
SE/p= measure of the resonant component of the fluctuating
wind load,
S= Size reduction factor and is obtained from the curves
given in the code.
E= measure of available energy in the wind stream at the
natural frequency of the structure and is obtained from the
curve given in code.
B= damping coefficient (as a fraction of critical damping) of
the structure.
s=[(gfrVB)/4] and is accounted only for buildings less than
75 m high in terrain category 4 and for buildings less than
25m high in terrain category 3, and is to be taken as zero in
all other cases.

F. Need of the Study

In developing countries, like India there is the lot of demand
to develop the cities because more peoples are moving
towards citied due to employment. Due to growing
population and scarcity of land the tall buildings are required
with the different requirement. In tall buildings the different
forces are acting. For the stability of the building we required
to analyses all the forces which is acting on the buildings.

I1l. LITERATURE REVIEW

The important research studies pertaining to the
investigations and performance evaluation of the buildings
were identified under the effect of wind. This section
provides a review summary of important research studies
carried out by different authors giving an idea about the
building under the effect of wind induced by P delta effects.

Salunke Abhijeet Shashikantl, Prof. K. S. Upase2,
Analysis of Dynamic and Wind Response of Tall Building
with Vertical Irregularity, International Journal for Research
in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 10 Issue VII July 2023 PP 173 — 181, - Major
structural collapses occur when a building is under the action
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of Dynamic Loads which includes both Earthquake and Wind
loads. In these modern days, most of the structures are
involved with architectural importance and it is highly
impossible to plan with regular shapes. These irregularities
are responsible for structural collapse of buildings under the
action of dynamic loads. Hence, extensive research is
required for achieving ultimate performance even with a poor
configuration. In the present work, “Effect Of Vertical
Irregularity In Multi-Storied Buildings Under Dynamic
Loads Using Linear Static Analysis”, considering four types
of 20- Storied 3-D frames (i.e., a symmetrical elevation
configuration throughout its height and three other frames
with unsymmetrical vertical configuration starting from tenth
floor, placed at corner, at the center and at edge of the plan
respectively) it is focused to study their response using Linear
Static Analysis.

Miss. Sneha Kawale*1, Prof. Nandkishor Sinha*2,
MULTI  STORIED IRREGULAR  STRUCTURES
SUBJECTED TO WIND FORCE: A REVIEW, International
Research Journal of Modernization in Engineering
Technology and Science Volume:04/1ssue:06/June-2022 e-
ISSN: 2582-5208 PP 3598 — 3603, In this a detailed study on
the behaviour of structural irregularities in high rise building
is given. Now days, in the designing of the multi-storied
buildings the irregularities in structures are inevitable due to
functional requirements of the building. It is very essential to
consider the effect of lateral loads induced from wind
pressure. The present study describes the effect of wind speed
55 m/s on three types of buildings of G+20 multi storied
frame structure for different irregularities. The three
structures considered as regular building, stiffness irregular
and vertical irregular. The results are tabulated by performing
analysis using STAAD Pro in the form of Bending Moment,
Shear Force and Axial Force in the irregular buildings.

Dr Prashant Hiwasel, Vipul VV Taywade2 , Sharda
P. Siddh, Comparative analysis of vertical irregularities on
high rise structure considering various parameters, IOP Conf.
Series: Materials Science and Engineering 1197 (2022) PP 1-
6, Now, every day tall constructing structures constructed
around the goal of residential and industrial cause etc. Layout
of tall buildings both earthquake as well as wind loads got to
be take into considered. An irregular structure, failure of
structure starts at a point of its weakness and those
weaknesses comes ups withs separation of mass, stiffness and
geometry of that models. The structures having these kinds of
discontinuity are called Irregular structures. (H, J, & darshan,
2017) [2] . For example, Structures with the soft storey were
the foremost remarkable fallen structures. Therefore, the
impact of vertical alignment within the seismic structure of
buildings is very significant. The changes in durability and
size provide powerful features of those structures that are
completely different from the standard structure. For this
present evaluation ‘ETABS’ software package is employed.
All Reinforced Concrete structural elements are follows as
per ‘IS 456:2000 (Plane and Reinforce Concrete- Code of
Practice, Bureau of Indian Standard)’. Seismic load follows
with respect to IS 1893:2016 along with self-weight of
modelles for analysis of the structure. Here 2 kinds of
buildings of (G+15) were created one is regular structure and
alternative one Mass irregular. To observe, Effect of lateral
in both buildings using Seismic load and to check the results,

most of maximum displacement for various models and
various parameters

Pranali U. Meshram, Deepa Telang (2021)
“Analysis of Wind on Tall Structure”, A Journal Of
Composition Theory, ISSN: 0731-6755, Volume XIII, Issue
VI, June 2021, The significance of wind designing is
developing in India since the time the requirement for taller
and thin structures is approaching. Considering the ever-
expanding population just as restricted space, level
development is not any more a practical arrangement
particularly in metropolitan urban communities. Commonly,
wind building is being misconstrued as wind vitality in India.
Then again, wind building is a novel piece of designing where
the effect of wind on structures and its condition being
considered. All the more explicitly identified with structures,
wind stacks on claddings are required for the choice of the
cladding frameworks, and wind stacks on the auxiliary edges
are required for the plan of shafts, segments, horizontal
supporting, and establishments. Wind by and large oversees
the structure when structures are over 150 m tall. Not with
standing, the other loads which impacts most on elevated
structure is the lateral load brought about by seismic forces.
At the point when structures develop taller, they become
adaptable and they are moving endlessly from the high-
recurrence quake waves. This paper depicts wind and seismic
investigation of tall structures in different zones of the Indian
subcontinent. For the examination reason, a fifteen-story
RCC structure is chosen. The wind loads are assessed by
Indian code IS 875 (Part-3)- 1987. The Wind loads are
evaluated for a G+15 story RC structure. In view of the
outcomes acquired the accompanying ends are made: ¢ The
Wind loads increments with Height of structure. « Wind loads
are more basic for tall structures than the seismic loads. °
Structures ought to be designed for loads got in the two
direction individually for more accurate and critical wind
forces.

Bilal Ahmad Lone, Jagdish Chand “Comparative
Study on Seismic and Wind Performance of Multi Storeyed
Building with Plan and Vertical Irregularities - A Review”,
International Research Journal of Engineering and
Technology, e-ISSN:2395-0056, p- 1SSN:2395-0072,
volume 06 issue 12, Dec 2020, Present study deals with the
literature review on the behavior of the seismic and wind
performance of regular and irregular structures by changing
height and terrain category on different structures. The
modelling and analysis of the previous structures were
studied in perceptive of their shapes and zone-V. The
buildings are modelled and analyzed by using ETABS
software. Seismic analysis as per IS 1893-2016 and wind
analysis as per IS 875 Part 3 was studied. Different types of
parameters such as storey drift, storey displacement, base
shear, overturning moment, acceleration and time period
were studied. It has been found from the previous study that
difference between the regular and irregular models gave
variation in the displacement, drift due to the lateral forces
acting on both types of buildings.

Archana J. Satheesh, B. R. Jayalekshmi, Katta
Venkataramana , “Effect of in-plan eccentricity on vertically
stiffness irregular buildings under earthquake loading”, Soil
Dynamics and Earthquake Engineering, Science Direct,
Volume 137, October 2019, A regular building happens to be
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an idealized concept since real buildings have numerous
discrepancies or irregularities along the height or along the
planar directions. These buildings under the effect of wind,
earthquake, or other dynamic loads, exhibit tensional
behaviour attributed to the significance of the higher modes
of vibration. Transient analysis was carried out on three
dimensional building frames with stiffness irregularities in
plan as well as along the height by subjecting them to seismic
loading and the torsional response of the irregular
configurations were assessed in terms of the variations in
natural period, base shear, roof deflection, roof rotation and
storey drifts. Soft storey at the base of the building is the most
critical case which when combined with the in-plan stiffness
eccentricity has the most adverse effect on the seismic
behaviour of the buildings.

Chidhanandha H, B S Suresh Chandra,
“Comparative Study of Tall Structures with Plan Irregularity
Subjected to Wind Load, International Journal of Engineering
Research & Technology (IJERT) http://www.ijert.org ISSN:
2278-0181 IJERTV8IS070404 Vol. 8 Issue 07, July-2019 pp
920 -924, Wind is a perceptible natural motion of air relative
to earth surface, especially in the form of air current blowing
in a particular direction. Wind loads is caused by difference
in pressure. In this discussion calculation of wind response of
structure for various parameters by static method by
considering the effect of change in terrain category as
described by the code (IS 875:1987 PART II1). manually and
by user SAP-2000 program. Typical results of variation of
Displacement, Storey drift, Time period and Base shear have
been included. The analysis of these building using present
code indicates that for Terrain category 1,2,3 and 4 by static
method. Then beam with normal slab is compared with flat
slab in terrain category 1 for different shape of building in
static method.

M. D. Kumbhar, Dr. Uttam Kalwane (2018)
“Literature Review on Seismic and Wind Analysis of Multi
storied RC Building with Different Plan Shapes”, Resincap
Journal of Science and Engineering ISSN: 2456-9976
Volume 2, Issue 4 April 2018, This paper presents an
overview of research work done regarding the seismic &
wind analysis of multi-storeyed buildings with different plan
shapes. The effect of provision of shear wall, variation of
seismic zone & wind speed also considered along with it.
Methods used to carry out the seismic & wind analysis on of
different plan shaped buildings by different researchers are
studied. Effect of plan shape has been found in terms of storey
drift, lateral displacement, base shear, storey shear, axial
force, moments, etc. The shape having least value of
parameters was considered the most stable & safe. The study
shows that plan shape of building plays a vital role in resisting
the lateral loads & also it is very simple to adopt.

Muhammad Ali, Suhaib Salawdeh (2020) “A
comparative study of Linear and Non-linear analysis of high-
rise building against wind loads” Civil Engineering Research
in Ireland, August 2020, Tall and slender buildings present
design challenges to structural engineers regarding their sway
stiffness to withstand strong winds as per building codes with
low material cost in mind. This study estimates and compares
the lateral deflection of a sample seventeen-storey tall
building against static wind loads using Tekla Structural
Designer TSD (linear analysis) and ETABS (nonlinear

analysis). It is found that TSD underestimates the lateral
stiffness of RC cores by 17% as compared with ETABS in
this example. ¢ The sway stiffness of building is
approximately 17% higher when analysed with ETABS as
compared with TSD. This is because, ETABS calculates and
applies reduces stiffness matrix of elements due to plastic
stresses locally. Whereas, in TSD, analysis modification
factors are applied to whole panel. « A linear analysis is
suggested at early stage of project for sway approximation as
more realistic data is required for non-linear analysis which
may not be available at this stage. * Non-linear analysis takes
a lot more time to run therefore it may not benefit from
commercial aspect at early project stage.

K. Divya, S. Sai Harsha, Dr. Sainik Jadhwani (2016)
"Comparative Study On Structures Having Vertical and
Stiffness Irregularities Under Wind Load", International
Research Journal of Engineering and Technology e-
ISSN:2395-0056, p- ISSN:2395-0072, volume 03 issue 08,
August 2016, The present study describes the effect of wind
of speed 50 m/sec on 4 buildings of G+10 multi storied
framed structure for different irregularities. The 4 structures
considered are Regular building, Stiffness irregular, Vertical
irregular, vertical and stiffness irregular buildings. The results
were tabulated by performing analysis using STAAD Pro in
the form of bending moment, shear force, axial force and
storey displacements.

Kitali Sai Nanda Kishore, K. SatyaNarsimha, Dr.
ShaikYajdhani (2015) "Comparative Study of Wind Analysis
with Horizontal Irregularities in Multi-Storeyed Buildings
Using STAAD PRO", International Journal of Science
Technology & Engineering, volume 2, Issuue 1, July 2015,
ISSN (Online):2349:734X, In the present paper horizontally
irregular buildings are analysed for their stability. A multi-
storey horizontally irregular building as described in IS 875-
1987(Part I11) were modelled in Staad.pro. Irregular plans
like L-shape, U-shape are considered for study along with
Regular Building. Each building is raised 15 storeys height
and assessment is done for each shape. Buildings are analysed
for dead loads, live loads and wind loads as described in 1S
875- 1987 (Part 1, 11, 111) respectively. Combinations of loads
are taken as per the relevant Indian standard codes.
Parameters like bending moment, nodal displacement, storey
drift are used for assessment. Results are plotted for beams,
columns and structure as a whole for different shapes.

V. Guruprasad, Arunkumar B. N. (2016) , "Study of
Structural Irregularities in High Rise Buildings with P-A
Effect” International Journal of Research in Engineering and
Technology, e-ISSN:2319-1163, pISSN:2321-7308, volume
05, Issue 08 Sep, A detailed study on the behaviour of
structural irregularities in high rise building with and without
the influence of PA effect has been carried out using E-TABS
2015 software package. in order to study the behaviour of
both plan irregularity (i.e. C, L, H, T shapes plans), vertical
irregularity (i.e. stiffness, geometric and mass irregularity)
and also conventional rectangular shape, models with
Sdifferent storey heights (i.e. G+9, G+14, G19, G 24, and
G+29) are modelled in E-TABS satisfying the irregularity
criteria as per codes. As a result, based on the storey
displacement, moments and storey drift it was observed that
the structures with irregularity configurations are 40% more
prone to destabilizing stresses i.e. 1.4 times more when
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compared to conventional rectangular non-irregularity
structure and also was observed that dynamic stresses is 1.7
times more than the linear static method of wind analysis.

S. Vijaya Bhaskar Reddy, YugandharSagar A.,
SrinivasVasam, P. SrinivasaRao (2015) "Effect of Wind
Forces on Multistoreyed Structures”, International Journal of
Innovative Research in Advanced Engineering, ISSN:2349-
2163, Issue 6, Volume 2 (June 2015), It is very essential to
consider the effects of lateral loads induced from wind and
earthquakes in the design of reinforced concrete structures,
especially for high-rise buildings. A computer program is
developed to analyse the structural buildings behaviour under
wind pressure defined considering all factors in the codes. In
present study, Multi-storey buildings with 5 and 10 storeys
have been modelled using software package ETABS. This
paper also deals with the effect of the variation of the building
height on the structural response of the building. The
significant of this work is to estimate the design loads of a
structure which is subjected to wind loads in a particular
region.

A. A Kale, S. A. Rasal (2017) " Seismic and wind
analysis of multi storey building: A review", International
Journal of Science and Research ISSN:2319-7064 Volume 6
Issue 3, March 2017, Now a day the tall structures like
skyscrapers are widely adopted in major cities in India. Many
major cities are very closer to the coastal area & almost all of
them comes under the live seismic zone which is big problem
for high rise multi storey buildings. The manual analysis of
such a complex structure are too hectic & time consuming. It
is very necessary to find the solution on this issue instantly.
So the wind & seismic analysis of the structures done by the
advance software CSI ETABS. In this proposed study four
different shapes of same area multi storey model is generated
& tested by the ETABS under the guideline of 1S875-Part3 &
1S1893- 2002-Partl. The behaviour of 15, 30 & 45 storey
building has been studied. The Dynamic effects also find by
Response spectrum method. All the parameters like Story
displacement, Story drift, Base shear, overturning moments,
Acceleration and Time period are calculated. After
comparing the all building shape results we can conclude that
which section is convenient & either seismic or wind effect is
critical.

B. Dean Kumar and B.L.P. Swami (2010), "Wind
effect on tall building frame - Influence of dynamic
parameter”, Indian Journal of Science and Technology
ISSN:0974-6864, Volume 3 No. 5(May 2010). In the recent
past many tall buildings and high rise towers are being built
in India. The impact of wind loads are to be considered for
the design of these towers on par with steel towers like
transmission towers, microwave towers, cooling towers and
very tall multi-storeyed building towers. Several failures of
structures have occurred in India due to wind. The IS 875
Part-3 deals with wind loads on different types of structures.
In the present work, the Gust Effectiveness Factor Method is
used, which is more realistic particularly for computing the
wind loads on flexible tall slender structures and tall building
towers. In this paper frames of different heights are analysed
and studied.

IV. CONCLUSION

From the above studies, following conclusions were made -
In all literature review, when the height of building increases
the B.M. and S.F. decreases due to the wind load the
deflection is more on the top storey. Therefore, lateral bracing
is required for the protection.

When irregularities are occurring on the building
due to wind load more B.M. is arise as compare to
conventional/regular building. When stiffness irregularity
occurs the B.M. and S.F. is suddenly increases and after it is
decreases. In case of vertical irregularities occur than there is
more B.M. occur at the first, second and third storey as
compared to regular building. Due to the wind the deflection
is 40% more in irregular building as compared to the regular
building.

As per the literature reviews the effect of wind is
more therefore it is very necessary to consider the effect of
wind on the building. When compared with the different
shapes of building like vertical irregularity it is also called as
the shape irregularity. The circular shape building is more
economical as compared to other shape of building. As
compared to regular building severe indemnities occur in
irregular building due to wind load.

When the height if building is more than 30 storeyed
then this case wind effect is more as compared to seismic
effect. When considered drift is more than permissible drift,
in that case the lateral bracings are mandatory.

As compared to static load the B.M. and S.F. is more
under the wind load. When high projections are provided that
case more torsional moment occur in windward and leeward
direction as compared to the regular building.

When consider the gust effectiveness method for the
analysis and design then column moments and reactions are
more as compared to the regular building.

When the height of the building increases in that
case the wind pressure is also increases therefore, when
design of high rise building the wind effect is directly
reflecting on the building as compared to short storey.

In ground the wind having more turbulences
therefore the wind effect is less as compared to the more
height.

When the height of the building increases the wind
is having no turbulence therefore it is directly attacked on the
structure.

More displacement is having in load combination
1.2(DL+LL+WL). Due to the wind load influential effect of
sway is reflected.

Since from all above studies, it is clearly seen that
the previous studies were considered using the irregularities,
height effect with static and dynamic effects only. There is no
study was undertaken yet regarding the effect of aspect ratio
with the constant area. Hence the study is undertaken using
this effect with the static as well as dynamic approach with
the inclusion of P delta effect.
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