International Journal of Advanced Engineering Research and
[l Science (IJAERS)
ISSN: 2349-6495(P) | 2456-1908(0)
Vol-8, Issue-5; May, 2021

Journal Home Page Available: https://ijaers.com/

Journal DOI: 10.22161/ijaers
Article DOI: https://dx.doi.org/10.22161/ijaers.85.2

International Journal of Advanced
Engineering Research and Science

Efficiency Location of Single Wall Outrigger and Wall Belt
Supported System in Transverse Direction: A Review

Kunal Meshram?, Ankit Pal?

M. Tech. Scholar, Department of Civil Engineering, Oriental University Indore, (M. P.), India
2Assistant Professor, Department of Civil Engineering, Oriental University Indore, (M. P.), India

Received: 24 Feb 2021,
Received in revised form:

24 Mar 2021;

Accepted: 19 Apr 2021;
Available online: 07 May 2021

©2021 The Author(s). Published by Al
Publication. This is an open access article
under the CC BY license
(https://creativecommons.org/licenses/by/
4.0/).

Keywords— Lateral loads, Multistoried
building, Outrigger system, Plinth Level.

Abstract— Each building requirements a table to survive a system of resisting
major forces caused by wind speed or heavy earthquakes. One of the finest
arrangement is outrigger. Outriggers of structural elements hold the
arrangement of earthquake loads together. When the difficulty of the tallness
of the structure is greater than before they turn out to be larger as well as the
addition of tempting additions to oppose systems such as truss consists of belt
and outriggers is essential. consumption of structural regulation adds
structural power by connecting the main building with the remote colony and
making the whole body function as a single unit in opposition to the trouble.

The present review articles deals with the research based on the Outrigger
Wall and Wall Belt Supported System by different researchers. The
observation includes based on the reviews in that inputs of Outrigger Wall and
Wall Belt increase the performance of building in terms of stability, stiffness,
strength & cost.

I. INTRODUCTION

column connections. Hence the performance of the

The examination of the seismic activities of the earth
artificially via structural software reveals that whenever
the R.C.C. multistory structure has located around the area
of epicenter of any earthquake, the waves creates a
harmful effect on it. So, to counteract the lateral forces in
the design of tall structures, the parameters to be
maintained are strength, resistance against lateral
deflection, stability to avoid structural and non-structural
destruction. For the design requirements, structural
examiners have offered new systems to maintain the above
parameters are to use shear wall, truss systems, moment
resisting frames, base isolation systems and one of them is
outrigger and belt supported systems. In this system, when
the structure rotates against lateral effects undergoes
deflection and rotation.

To counteract this, stiff core is provided in the middle
of structure connected by stiff arms that resists the whole
structure and transfer all the lateral loads around the beam-
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multistory building depends upon the stiffness generated
system.

The stability of tall structures requires some
modifications into it since the scarcity of land generate
need of the tall structures such as multistory building and
skyscrapers. Since it has been observed that the
competition is going on among the countries. Since the
loads on the structure such as vertical and horizontal loads
itself generate a huge combined load that has somehow
generated by structure and that load has to be bear by
structure itself. Since the earthquake generates oscillations
from the ground which is connected to the structure and
the most effective technique used to resist the structure by
these combinations is the use of outriggers, belt supported
system and outrigger and belt supported system.

Outriggers:

Outriggers are defined as the members who consist of
the beams or contact plates from the centre to the outside
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of the posts on both sides that block the structure and
operation of the connecting links. The core was provided
as a detachable bar holding the entire structure firmly to
accommodate loads and moving equal loads out of poles.

Outriggers are the members of beams or plates
connected from the core to exterior columns in both the
directions that hold the structure and act as frame
connections. The core provided such as shear wall core
holds the entire structure firmly that accepts the loads and
transfer the loads equally to the exterior columns. This
system provides more stiffness to the structure than
conventional frame systems. Greater stiffness is
accomplished in this type of structure than conventional
frame. An outrigger combines the two elements adding a
strong solid that interferes with emergency power. If an
outrigger-reinforced building under wind or seismic loads
deflection, the outrigger connects the main wall to and
away from the posts, a unit to resist lateral loads is act on
replaced the full structural system.
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Fig.1: Concept of Outrigger (a, b) & its effect in Lateral
Loads (c)

Belt supported system:

The best technique used in huge-story houses is to
maintain the body whether it is a bar belt or a truss belt
system. It representatives to the structural nodal points &
communicate through it. The most efficient system used in
multistory building is the bracing system either it is wall
belt or truss belt system. This system is the connection of
the members to the nodes of the structure. It is called as
belt supported system because the belt generally made up
of trusses or shear wall, connects the periphery columns of
the structure. The load moves from each member
distributed to the connected structures evenly. They are
termed as belt support systems the reason is the belt is
usually made of trusses or bolts, connecting the structure
line. The load departs from each member being distributed
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equally housing. In order to adapt to the force of the wave
and to maintain the stability of the structure, the outer
straps and straps are used.

The Policy is that the outer poles are fitted with the
centre of the bar with the braces and straps in one or more
positions. The truss straps are attached to the outside pillar
of the house while the outside holds them to the main or
central vertical wall. The reason behind is this approach
due to reduction value is occurs in interference structure
with respect to the conventional method.

Mega- Embedded Core
Column \__ Perimeter Truss

N

Belt-Truss

Oufrigger

Truss
[~ Diagonal

Fig.2: Typical Concept of Belt Supported System

Il.  LITERATURE REVIEW SUMMARY

A review paper is an article to obtain the present
situation of a subject and to recognize the present situation
demand. A review article observes and short way to stand
for past published work based on learning, rather than
reporting new facts or analyzes. It is termed as
investigation articles or, in news release, outline of
articles. For the present project the review of article is
based on the Outrigger Wall, Wall Belt and Outrigger
structure Subject area so that it is easy grapes the subject
knowledge and implementation and future orientated
work is carried out with the help of the reviews.

1) Nadh V.S., Sumanth B.H. (Feb.-2020)

The articles are based on the study of the design of beam
and beam systems for tall buildings. The primary focus is
provided on optimal topology and outrigger system size
design. The guide will provide an explanation and
description of the theories, assumptions, concepts, and
methods used in the reviewed articles for optimal topology
and size design. The review obtained is useful to
understand how different parameters influence the optimal
topology and size design of a tall building with truss and
truss system. The system meets the initial and final design
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stages. The codal approach is also adopted by composing a
standard or special code for designing tall buildings.

2) Patel N. & Jamle S.(Aug.-2019)

The researcher’s patel & jamle worked on outrigger
system is made for details because of the fact that the best
system is available for high-rise buildings and on the
skies. In this system, the outer lines are connected to the
main inward or outward path by strong loads on different
floors against the shock and moderate action of the main
parent should be seismic and windy. In this paper various
papers presenting this subject are reviewed to perform a
great deal of work done in this first field. On reviewed the
research, it comes about the proven result that drives the
development of our research. It also faces the multi-story
building to do details for the 13 floors. A total of 13 cases
are shown in twin towers with different floor sizes and the
best conditions are notoriously resistant to movement.
The tower is being considered for zone 4 against dirt
roads. Studies have been completed against different
segments of seismic, there is an increase in the pit & it is
on the roof. Preliminary results of more than one case and
the various cases are recommended with the help of
statistical data and analysis Staad-pro. The main
component of the welding plate is a flexible part of the
welding wall, its width and thickness.

3) Dangi A. & Jamle S. (Sept.-2018)

Researchers are testing the Ground with ten Storey, 3-
dimensional modeled under the influence of earthquakes.
Site outrigger based on Taranath method. Response
methods have been used for monitoring the performance
of seven-stage configurations including conventional,
core welds, outrigger and wall belts and outrigger and
truss belt support systems. The Base velocity, axial
column strengths and members of the axial velocity were
studied. Very good chapters for all the topics discussed in
this article as well. The results of the Base Shear show
that the response is more important than the general
structure which seems to be very useful under the normal
wave of the normal structure and the main separation.
Shear Core outrigger and wall support systems show
significant correlation between all time-resistant cases.
Underneath the powerhouse shows a great deal when only
Shear Core applications will be used. both concepts are
useful in separating forces for both Y and Z sides in
agents. The regulation of the agents saw good and good
sanctity for the construction in the lower partition and the
fence. Summary parameter management issues in both
Shear Core outrigger and bar support systems. The latter
as a Wall strap Wall is more useful than system truss
straps.
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4) Soni P., Tamrakar P.L. & et. al.(Feb.-2016)

A list of articles being made for the study of the
improvement of spinal cord and their behaviour towards
emergency loads. While vertical walls resist large areas of
lateral load on the basement of the building and lateral
load supported framed on the building consist upper part
which is suitable for weak high-rise buildings, buildings
are similar in nature built in India, as per India habituation
concept floors are utilized as a parking and garages or
offices and the upper floors places. This result of the G +
10 structural velocity project reduces the importance of
von-misses reinforcement and structural changes in site 1
compared to site 2. Similarly the result is in G + 20 wall-
to-wall structures have less significant fracture sites in site
2 compared to site 1. The end of the G + 26 floor structure
was concluded to reduce the importance of von-misses
sites and less inconvenience to the structure in place 1
compared to place 2.

5) Fawzia S., Nasir A. & et. al. (2011)

This work is based on the effects of hurricanes and the
evacuations of people outside of the 28, G+42and G+57
are being studied. There are some decisions have been
made that will prohibit the opportunity to worked on
upcoming area for the researchers. The civil engineer. The
results of the demonstrations have significant implications
for the higher structures. The increase is high but the same
strategy is in place to reduce the complexity. To meet the
maximum tensile need bracings are added and also the
addition of additional resistance resistors for example truss
straps & outriggers is required.

6) Herath N., Haritos N. & et. al. (2009)

This study is needed to identify the best location outside of
high-rise influence of seismic conditions.. The storey
consist 50 floors buildings surveyed and the levels having
a highest peak in 3 levels of ground acceleration on the
velocity of the points in each segment of the earthquake
data were combined to provide a similar level of roadmap.
The analysis of the response and behaviour of the building
was considered with regard to the legalization of responses
such as relocation and safety on the premises. This study
showed that the standard deviation of the setting when the
external level is 22-24 is higher. Thus it can be concluded
that the optimal location are obtained in the range of 0.44-
0.48 times its maximum location.

7) Das U, Pal A, Vishwakarma A. & et.al.(Oct.-
2020)

Every Structure needs a table to withstand a system of
resisting other forces caused by wind or strong
earthquakes. One of the best programs is outrigger.
Outriggers of structural elements support the formation of
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lateral loads together. When the complexity of the height
of the buildings is increased they become larger as well as
the addition of tempting additions to resist systems such as
truss consists of belt and outriggers are needed. Utilization
of structural regulation adds structural strength by
connecting the main building with the remote colony and
making the whole body function as a single unit in
resistance to the burden. The current review articles deals
with the research based on the Outrigger Wall and Wall
Belt Supported System by different researchers. The
observation includes based on the reviews in that inputs of
Outrigger Wall and Wall Belt increase the performance of
building in terms of stability, stiffness, strength & cost. It
also concluded that this performance are vary with
variation is occurs in the location and dimensions
parameters such height, depth and plan areas. The research
also impact on the system is used as per the guidelines
provided.

8) Das U., Pal A, Vishwakarma A. & et.al.(Oct.-
2020)

The demands of multi-story building with architectural
impact are increases day by say in all over the world. The
multistory building improvement has spread rapidly
around the world because now, people try to live in multi-
storey structures. A Structure is said to acceptable if it
satisfy the design criteria in it to resist the lateral forces.
Loads mainly from severe earthquakes. The shear wall was
implemented to resist lateral loads. To fulfill these aspects
the Outrigger & wall belt system should be used in the
structure. In this project a G+20 Storey structure is
analyzed using six different cases named as HP1
(Horizontal planl) to HP6 (horizontal plan 6). 1 to 6
indicates ground level to 20 storeys. In this study a multi
storey building consist of structure made up of G+ 20
storey’s building in Zone III. The plinth area is taken as
900 m2. The 5 bay & 6 bay with grid spacing is taken 5 m.
& 6 min x and y direction respectively. For determination
of Performance of structure under efficient location of
single outrigger wall connection and wall belt supported
system over horizontal plane in CSI-ETABS different
levels of building is major objective of project. The project
concluded that Optimum height for placing shear wall belt
to increase lateral load handling capacity from above
objective parameters will be at 11.50 m i.e. structure with
shear strip at 3rd floor. Two more location also
predominate in it ie 3rd & 6th floor. Analytically If N no.
of storey is taken than optimum location lies under ((N/2)-
1) to ((N/2) +1), most preferably at (N/2) Storey.

9) Abrar Ahamad, Ankit Pal & et. al. (2020)

In the current era or scenario, the G + 12 structure located
in zone Il is considered for analysis. The analysis is
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carried out for seismic zone Ill. The structural model is
analyzed and compared with different porch locations for
seismic zone 111 according to IS 1893-2016 for analyzing
the response spectrum. Results are assessed for offset, line
offset, baseline offset, etc. Results are obtained and
presented as plots and tables for the seismic zone. A
building with a porch exposed to seismic effects with
seven different locations, based on the analysis results, was
obtained for seven locations of a multi-storey building.
The results show several results: maximum displacement
at location 7, maximum basic shear at location 1,
maximum axial force at location 6, maximum column
shear force at location 1, maximum location 1 of the
column bending moment, beam shear force

10) Abrar Ahamad, Ankit Pal & et. al. (2020)

This article provides a short description of determining the
best porch location with the help of Staad-pro. The
analytic approach is used under it. The article aim is
seismic wave’s effect; Staad-pro approach is used under it.
This article concludes that it is really important to use
analytical methods before building multi-story buildings in
seismic and non-seismic areas. After studying all the
documents, we can easily understand the importance of
analytical methods. We can easily calculate the effect of
seismic loading using programs such as Staad pro and
Etabs before the construction of multi-storey buildings.
Calculation and modeling is the main purpose of the
conclusion.

11) Mahendra Kumawat, Ankit Pal & et. al. (2020)

In this era of multi-story building design and architectural
vision, a new idea is required. The diverse competitors
surrounded by them made the construction with their own
choice, as well as market demand and a multi-story
structure, perform extremely important work in innovative
and new fields. This should explain the complexity of the
production of the region, along with the architectural and
structural point of view. Composite and varied floor
arrangements on similar substrates require reliability with
a constructive approach. These types of structures are the
Twin Tower structure used in this modern globe. In this
study, outcome evaluation parameters such as floor
displacement and drift are derived from the props of the
multi-story structure of the twin tower located in Zone Il
earthquakes, earthquakes impact the structure under 5
different shapes, and studied with Staad pro assistant
software design

12) Aasif Khan, Ankit Pal(2020)

The structure is now ready with a lot of modern traditions
such as tall construction, etc., and there the need is met
with fresh modernization and latest thoughts. Many
associated innovators have used them to build a structure
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with their own alternative as well as market demand. The
parameter estimates for consequences such as floor
displacement and drift are derived from the foundations of
any multi-story structure located in an earthquake. Zone
111, earthquake effects affect the building under 7 different
best sized columns to reduce baseline displacement. For
base shear reduction, use the best column size of columns
with the same concrete class in a multistory building under
seismic loading to study base shear reduction and verify
with the E-Tabs design software alliance.

I11.  CONCLUSION

Based on the diverse researchers learning on Outrigger
Wall and Wall Belt Supported System the subsequent
conclusions are to be prepared. The points out conclusions
are as follows:

e  The systems minimize hindered space compared to the
traditional method. The floor space does not contain
any columns and remains among the core and the
external columns; as a consequence, increment in the
functional efficiency of the building occurs.

e The belt truss & outrigger system most accepted
method for withstanding under lateral loads.

e The structural form used by the Outrigger System for
High-Rise, Composite Structure ,Multi-Outriggers
System, Unsymmetrical Tall Buildings, Steel
Structure & braced frame system by different analysis.
The bracing & Outriggers System is more priority in it
and reduces the effect of laterals loads.

e Under the behaviour of the soil-structure interaction,
the systems consist fixed base, location consist of the
belt truss at the higher stories imparts the lesser
amounts displacement.

e The main aim of the researchers is to increases the
Stability of the building used, hence increment is
observed by different researchers.

e The maximum research is based on the optimum
height, shear wall location and height, variations in
outrigger depth etc.

e The checks made by different researches are Seismic
performance, Impact in the Cyclonic Region,
Guideline adopted under for Optimum Topology
concept and Design consideration under sizes.

e Difficult connection due to the core is removed &
with outrigger system, the structural materials can be
applied effectively by utilizing the axial strength and
stiffness of exterior columns.
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IV. FUTURE SCOPE

The following future worked as carried out to get the
knowledge of truss belt and wall in the structure and to
find deeper concept and new considerable idea through it.
There are as follows:-

e Outputs based on the efficiency of outrigger.

e Use of different types of structural form such steel,
bundled tube, bracing etc and comparisons between
them.

o Dimensional analysis: variations in the depth, size of
the belt truss and wall.

e Locations based assessment of the structure to get
optimises location for earthquake resisting building.

e Dynamic wind analysis such as CFD analysis or wind
tunnel.

e Earthquake approach comparison such as RSA &
THA.

e Use of different type’s base isolation in the truss belt
and outriggers system.
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