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Abstract — The prompt expansions of materials, construction 

technologies and structural systems have given upsurge to a 

substantial increase of skyscrapers over the previous decades. 

The reduction of the top drifts and base core overturning 

moments under lateral loads, such as earthquakes and wind 

loads, has drawn accumulative care in the structural design of 

tall buildings. When building height increases, the structure 

should have a lateral load resisting systems other than shear 

walls for evading the effect of lateral loads, since the shear 

walls when used alone are appropriate only up to 20 storied 
building. To overawed this encounter, the outrigger system 

has developed as a substitute solution, providing adequate 

lateral stiffness beyond the competencies of shear walls and 

bracing systems. Outrigger systems are one such protruding 

system and are deliberated to be the most prevalent and 

effectual because they are at ease to build and afford better 

lateral stiffness. The principle of using an outrigger system to 

develop the structural lateral stiffness and overall stability by 

connecting core tube and external columns through rigid 

horizontal cantilevers. Contingent on the connectivity 

between the core and the exterior columns, the outrigger 
system can be divided into virtual outrigger system and 

conventional outrigger system. The hybrid outrigger system 

has one conventional outrigger and one virtual outrigger at 

two distinct floor levels. Optimal locations for installations of 

outrigger systems can be originated. A concept of Virtual 

Outrigger is reviewed and evaluated in this study. 

Prominence is given to employing the Hybrid Outriggers 

instead of Conventional ones. Overall displacements and 

lateral drift can be reduced by conventional outrigger system 

for such heights.     

Keywords: Conventional Outrigger System, Virtual 

Outrigger System, Seismic analysis, Base Shear, Drift, 

Displacement, IS 1893 – 2016, ETABS 

I. INTRODUCTION 

An earthquake test by designing software developed revealed 
that whenever the R.C.C. a multi-storey building has 

surrounded the area where any earthquake erupts, the waves 

making a detrimental effect on it. Therefore, resistance to 

lateral strength in the construction of tall buildings, strength 

parameters to be maintained, resistance to lateral deviations, 

stability to avoid structural damage and non-construction. For 

construction requirements, building inspectors have provided 

new systems to maintain the upper limits should use shear 

wall, truss systems, moment resistance frames, isolation 

systems and one of which is outrigger systems. In this system, 

when the structure rotates against the lateral effects it passes 

through the deviation and rotation. To counteract this, a 
strong context is given in the file of in the middle of a building 

connected by strong arms that oppose the whole structure and 

pass all the rear loads around the column connection. The 

operation of a multi-storey building therefore depends on the 

strength of the system. 

The sustainability of tall buildings requires some 

adjustment to it because the lack of land creates demand for 

tall buildings such as high-rise buildings and high-rise 

buildings. Since loads in a structure such as vertical and 

horizontal loads themselves produce a large integrated load 

that somehow produces the structure and that load must be 

carried by the frame itself. As earthquakes create landslides 

from the ground connected to the building and the most 
effective method used to resist the building with the use of 

outrigger system.  

A. Outriggers System 

Outriggers are defined as the members who consist of the 

beams or contact plates / walls from the centre to the outside 
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 extremes. 

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 columns, a unit to resist lateral loads is act on 

replaced the full structural system. 

II. OBJECTIVES OF THE STUDY  

Structural stability is a useful parameter which is responsible 

to co-relate the seismic elastic response of symmetric and 

asymmetric structures. When the structural system is excited 

into the inelastic range, yielding of the resisting elements 

complicates the behaviour. Therefore, there is a need to study 

this parameter that captures the inelastic response of the 

structure. As a part of civil engineering work or as being a 
civil engineer it’s our duty to design such a structure which 

will sustain in severe earthquakes in various earthquake prone 

zones and which will lead to reduce the harm of catastrophic 

as well as economic losses.  

III. LITERATURE REVIEW  

There were various studies been conducted on the static and 

dynamic analysis and design of such structures with different 

lateral load resisting systems. The studies also suggest about 
the difficulties arise for the seismic design of high rise 

building where such situation occurs. Few of the data from 

previous studies have been discussed here along with the 

methodology adopted and conclusions. Many research 

investigations have been carried out regarding the use of such 

lateral load resisting elements in the multi-storey structures. 
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Bayati Z,, M. Mahdikhani & et.al.(Oct.-2008) 
“Optimized Use Of Multi-Outriggers System To Stiffen Tall 

Buildings” The 14th World Conference on Earthquake 

Engineering Beijing, China , pp- 12-17, 2008 The results of 

the researchers Bayati Z,, M. Mahdikhani is on decrement in 

tension in the ligament with strong stimulants, by the 

analytical approach adopted for structural model built in 

Tehran Vanan Park. The results show that proper use of the 

multi-outriggers system can reduce home volatility. Other 

than this the outcomes consist of that the structure which 

having the multi-outriggers system reduced the elements and 

bases from the structure. 

Herath N., Haritos N. & et. al. (2009) “Behaviour of 
Outrigger Beams in High rise Buildings under Earthquake 

Loads” Australian Earthquake Engineering Society 2009 

Conference 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. 

Fawzia S., Nasir A. & et. al. (2011) Study of the 

Effectiveness of Outrigger System for High-Rise Composite 

Buildings for Cyclonic Region, World Academy of Science, 

Engineering and Technology 60 , pp 937-943 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. 

Srinivas Suresh Kogilgeri, Beryl Shanthapriya A 

STUDY ON BEHAVIOUR OF OUTRIGGER SYSTEM ON 

HIGH RISE STEEL STRUCTURE BY VARYING 

OUTRIGGER DEPTH, IJRET: International Journal of 
Research in Engineering and Technology eISSN: 2319-1163 

| pISSN: 2321-7308 Volume: 04 Issue: 07 | July-2015 - The 

outrigger system is one of the most efficient system used for 

high rise structures to resist lateral forces. In the present study 

an attempt has been made to study the static and dynamic 

behavior of the outrigger structural system on steel structure 

by reducing the depth of outrigger.5X5 bay 40 story 3D steel 

structures is modeled in ETABS v2013 software. Steel 

structure with central core and steel structure with outrigger 

structural system of varied depth of outrigger are compared. 

The depth of the outrigger is reduced to 2/3rd and 1/3rd of the 
story height along with the full story height. The depth of the 

belt-truss is equal to the height of the typical story and 

maintained same in all the structures. The key parameters 

discussed in this paper include lateral deflection and storey 
drift. From the analysis results it has been found that the 

comparative performance of outrigger with depth of full 

storey height and decreased depth shows minor difference in 

resistance towards lateral loads. 

Soni P., Tamrakar P.L. & et. al.(Feb.-2016) 

“Structural Analysis of Multi-story Building of Different 

shear Walls Location and Heights” International Journal of 

Engineering Trends and Technology (IJETT) Volume 32, 

Number 1- ISSN: 2231-5381, pp 50-57 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 utilised 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. 

Mohd Tauseef1, Mithun D Gawade2, Parmesh P 

Surnar Study of Outrigger System for High Rise Structures 

International Journal of Science and Research (IJSR) ISSN 

(Online): 2319-7064 Volume 7 Issue 4, April 2018 DOI: 

10.21275/ART20181511 - With increased demand of high-

rise structure in recent scenario of increasing population. It 

has been a mandatory need to study about the proficient 

methods for safe and adroitly serviceable structure. On of 

such method is Outrigger method, which is eventually a 

stiffening method with a central core connecting to outer 
columns with the help of trusses laid horizontally, possibly 

with belt truss on periphery. This kind of structure can be very 

corroborative by preventing the overturning of structure 

hence reducing the storey drift making the core of stout 

nature. Another important determinant in choosing the 

outrigger format of structure is that since the system is quite 

rigid in comparison to conventional vertical cantilever system 

hence the foundation part is required to be designed much 

burly. 

Mathew M., (June-2017) Optimum Position of 

Outrigger with Belt Wall International Journal of Innovative 
Research in Science, Engineering and Technology, Vol. 6, 

Issue 6, June 2017, ISSN(Online): 2319-8753, ISSN (Print): 

2347-6710, pp 10376-10372, 

DOI:10.15680/IJIRSET.2017.0606033 The work involves 

outdoor frames and fence posts that are widely used to reduce 

drift. Three-dimensional models for the G + 45 concrete 

structure are being developed and the results are detailed for 

themselves. For the conflict of zones specific to zone 2 and 

the method described in IS: 1893 (part1) -2002. Therefore, 

the analysis of wind load can be taken from IS: 875 (section 

3) -1987 Finally, a comparison of the periodic studies on the 
energy generated and used the system "ETABSvr.16". 

Regulation of changes such as back-to-back, treadmill baths, 
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time connection and optimum condition are associated with 
outrigger and brake pads 

Dangi A. & Jamle S. (Sept.-2018) “Determination of 

Seismic parameters of R.C.C. Building Using Shear Core 

Outrigger, Wall Belt and Truss Belt Systems” International 

Journal of Advanced Engineering Research and Science 

(IJAERS),Vol-5, Issue-9, Sept- 2018,ISSN:2349- 

6495(P),2456-1908(O),PP-305- 309. 

https://dx.doi.org/10.22161/ijaers.5.9.36  Researchers are 

testing the Ground with ten Storey, 3- dimensional modelled 

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 

Patel N. & Jamle S.(Aug.-2019) “Use of Shear Wall 

Belt at Optimum Height to Increase Lateral Load Handling 

Capacity in Multi-story Building: A Review” International 

Journal of Advanced Engineering Research and Science 

(IJAERS), Vol-6, Issue-4, Apr- 019,ISSN:2349- 
6495(P),2456-1908(O),pp310- 314. 

https://dx.doi.org/10.22161/ijaers.6.4.36  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-storey 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 
Nadh V.S., Sumanth B.H. (Feb.- 2020) Ideal 

Location Of Outrigger System And Its Efficiency For 

Unsymmetrical Tall Buildings Under Lateral Loadings, 

International Journal Of Scientific & Technology Research 
volume 9, ISSUE 02, ISSN 2277-8616, Pp 2917-2920. This 

article discusses the use of the stabilizer system for 30-story 

high rise concrete buildings and its comparison with the same 

building without stabilizer systems. This article emphasizes 

the exact identification of the status of stabilizers in high-rise 

buildings. In the second case, the maintenance of the height 

of the building is the same as that of the normal building, the 

floor surface is increased by reducing the number of interior 

posts and without a stabilizer system and stability is checked. 

The results show the quality of the stabilizers on top and 

others at 0.5 times the height of the building. With the use of 

the stabilizer system, the change has been reduced by 26.69% 
Alhaddad W., Halabi Y., & et.al. (Feb.-2020) 

“Outrigger and Belt-Truss System Design for High-Rise 

Buildings: A Comprehensive Review Part II—Guideline for 

Optimum Topology and Size Design” Hindawi Advances in 

Civil Engineering, Volume 2020, Article ID 2589735, pp 1-

30, https://doi.org/10.1155/2020/2589735- – Study about the 

outrigger and belt-truss system design for high-rise 

construction has been carried out. In this section, by 

presenting and detailing as much relevant information as 

possible, a guide is provided for the best fit and size of the 

outrigger system design. -is a guide that will provide an 
overview and explanation for applying ideas, concepts, 

methods, and techniques in reviewing articles for optimal 

topology and multiple designs. It concluded with a summary 

of the results of the revised research, understand how useful 

different limits reinforce the optimal concept of topology and 

the structural sixe of a high-rise and circular building. ma 

fusi-truss system 

Alhaddad W., Halabi Y. & et. al.(2020) “Outrigger 

and Belt-Truss System Design for High-Rise Buildings: A 

Comprehensive Review” Part II—Guideline for Optimum 

Topology and Size Design, Hindawi Advances in Civil 

Engineering,Volumev,Article-ID-2589735,pp-1-30, 
https://doi.org/10.1155/2020/2589735 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 

stages. The codal approach is also adopted by composing a 
standard or special code for designing tall buildings. 

Jeena Joshua, Study On Outrigger Structural System 

International Journal of Engineering Research & Technology 

(IJERT) ISSN: 2278-0181 Published by, www.ijert.org 

ICART - 2021 Conference Proceedings - The principle of 

using an outrigger system to enhance the structural lateral 

stiffness and overall stability is that the core-tube and the 

external columns are connected by rigid horizontal 

cantilevers. Optimum locations for Installations of outrigger 

systems can be founded. Overall displacements and lateral 

drift can be reduced. Outrigger systems enhance the stiffness 
of high-rise buildings by the introduction of stiff outriggers at 

different locations. The loads considered are as per IS codes. 

https://dx.doi.org/10.22161/ijaers.5.9.36
https://dx.doi.org/10.22161/ijaers.6.4.36
https://doi.org/10.1155/2020/2589735-
https://doi.org/10.1155/2020/2589735
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An ETABS model of 45-storey building is considered for this 
study. 

Prof. Sameer Chambulwar Tejas S Kadam, Ankita 

M Bhujbal, Pratik P Konde, Suryakant B Alandkar 

Comparative Study OF RCC Frame Structure with and 

Without Outrigger System International Journal of Research 

in Engineering and Science (IJRES) ISSN (Online): 2320-

9364, ISSN (Print): 2320-9356 www.ijres.org Volume 9 

Issue 6 ǁ 2021 ǁ PP. 45-47 With increased demand of high-

rise structure in recent scenario of increasing population .It 

has been a mandatory need to study about the proficient 

methods for safe and adroitly serviceable structure. On of 

such method is Outrigger method, which is eventually a 
stiffening method with a central core connecting to outer 

columns with the help of bracing laid horizontally. This kind 

of structure can be very corroborative by preventing the 

overturning of structure hence reducing the storey drift 

making the core of stout nature. Another important 

determinant in choosing the outrigger format of structure is 

that since the system is quite rigid in comparison to 

conventional vertical cantilever system hence the foundation 

part is required to be designed much burly. 

Neethu Elizabeth John, Kiran Kamath A 

Comparative Study Between Conventional Outrigger System 
and Hybrid Outrigger System considering Performance Index 

Criterion J. Inst. Eng. India Ser. A (September 2024) 

105(3):641–659 https://doi.org/10.1007/s40030-024-00822-

4 - This study gives a comparison of optimal position and 

performance between COS and HOS based on formulated 

performance index criterion (PIC) for building heights of 140, 

210, 280 and 350 m by considering variations in stiffness of 

the outrigger belt wall and beam, the stiffness of the 

building’s core, the height of the structure and the length of 

the outrigger arm under static wind and equivalent static 

earthquake load. The outrigger behaviour assessed using PIC 

takes into account the combined response of displacement at 
top, absolute maximum inter storey drift ratio and 

acceleration response at the roof. Based on PIC, performance 

of both COS and HOS at their evaluated optimal position are 

compared, and is found that HOS are less effective than COS. 

Therefore, to enhance the performance of HOS to be in par 

with COS, an optimization study is performed by increasing 

the axial stiffness of column, stiffness of outrigger, and 

stiffness of slab while maintaining the increase in total 

concrete volume of the structure a minimum. From the 

findings, PIC values. 

IV. CONCLUSION 

Based on the various researches done on Outrigger System, 

the following conclusions are to be made. The points out 

conclusions are as follows: 

1) The outrigger system most recognized method for 

withstanding under lateral loads. 

2) The extreme research is based on the optimal height, 

shear wall location and height, variations in outrigger 

depth etc. 
3) The main purpose of the researchers is to increases the 

Stability of the building used, hence augmentation is 

observed by different researchers. 

4) 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 diminishes 

the effect of laterals loads. 

5) The checks prepared by different researches are Seismic 

performance, Influence in the Cyclonic Region, 

Guideline accepted under for Optimum Topology 

concept and Design deliberation under sizes. 

6) Under the behaviour of the soil–structure interaction, the 

systems consist of the outrigger system at the higher 

stories conveys the lesser amounts displacement. 
7) Difficult connection due to the core is removed & with 

outrigger system, the structural materials can be 

functional effectively by employing the axial strength 

and stiffness of exterior columns. 

8) The systems diminish stalled space compared to the 

traditional method. The floor space does not contain any 

columns and remains among the core and the external 

columns; consequently, augmentation in the functional 

efficiency of the building occurs.  

From the previous studies conducted on such 

system, it has been found that there is less work done on 
hybrid outrigger system which can ultimately reduce the cost 

of the construction of the building. The building with hybrid 

system has been analysed with static earthquake approach for 

a square building with varying height and the performance of 

the building has been evaluated. In this study, the rectangular 

building of aspect ratio 1.5 with varying height been 

considered in severe earthquake zone and dynamic approach 

been used for evaluating the performance of such tall 

building. 
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