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Abstract - In this study, we look at three types of lateral load resisting systems: outrigger braced systems, diagrid systems, and 
shearwallsystems.Outriggerbracingisasolutionforcontrollingexcessivedriftanddisplacementinhigh-
risebuildings.Itismadeupofoutrigger bracings or outrigger trusses that connect the central core of the building to the peripheral 
columns, and the 
peripheralcolumnsareconnectedtooneanotherviabelttrusses.Forthe20storeybuildingheights,theconventionalstructuralmodelwithar
einforced concrete central core and models with outriggers at the top, top and 0.75H, top and 0.5H, and top where H is the 
totalheightofthebuildingaremodelled 
The primary goal of the research is to determine the best location for the outrigger system. And determine the most cost-
effectivelateralloadresistingsystem.Accordingtotheresultsofvariousanalyses,theoptimumlocationoftheoutriggerbracingsystemforhi
ghrisebuildingsisatthetopandmidheightofthebuilding,wherethetopdisplacementanddriftistheleast.Outriggerstructuresaremorerigidthanc
onventional,diagrid,andshearwallstructures.Thetopand0.5Houtriggermodelsdemonstratedthegreatestreduction instorey 
displacement, base shear,and slabstresses. 

 
Key Words:Outrigger braced system, Diagrid Structure, Response Spectrum Method, Storey Shear, Node Displacement. Stresses 
inSlaband beam. 

 
1. INTRODUCTION 
 

Because of the increase in population and decrease in available land, the demand for high-rise buildings has increased rapidly in 
recentyears. Engineering techniques and technological advancements have enabled the development of super high-rise structures 
withprecisionandsafety.Thereisatrendtowardtallerandmoreslenderstructuresduetoaestheticdemandsand,moreimportantly,thelimite
dland areaavailable asa result ofrisinglandpricesandrapid urbanisation. 
Tall buildings are more vulnerable to lateral loads caused by wind and seismic forces, and thus must be designed to withstand 
anylateral loadings. The requirements for strength and stiffness must be adequately met in the design of high-rise buildings, and the 
lateraldisplacements and drift caused by seismic and wind loads must be properly controlled to avoid structural and non-structural 
damage.Varioustypesofstructuralsystemsemerged overtime forthispurpose, whicharebrieflydescribed. 

Various studies have revealed that the shear wall, when used alone, provides effective 
resistanceonlyuptoacertainheight,after which itbecomesuneconomicalincomparisonto 
thebenefititprovides.Asaresult,thereisaneedforamoreefficientstructuralsystemthatprovidesmorestiffnessandstrengthtohigh-
risestructureswhilealsoconsideringeconomiccriteria.The outrigger bracing system stiffens tall buildings against lateral displacement and 
drifts without incurring additional steel costs, and itprovestobeaverycost-effectivesolutionfordriftcontrol. 

Diagrid buildings are becoming more popular as structurally and architecturally important tall-
building assemblies. Because of the structural efficiency and aesthetic potential provided by the system's distinctive 
geometricconfiguration,thediagridstructuralsystemhasrecentlybeenwidelyusedfortallbuildings.Steeliscommonlyusedfortallbuildin
gdiagrid structures. The current work analyses and compares a concrete diagrid structure with vertical geometric irregularity to 
aconventionalconcretebuilding.Thediagrid structuralsystemcan 
bedefinedasadiagonalmembershapedasaframeworkformedbytheintersection of various materials used in the construction of buildings 
and roofs, such as metals, concrete, or wood beams. 
Diagridstructuresofsteelmembersareeffectiveinprovidingasolutionintermsofbothtimeandcost. 

 
2. OBJECTIVESOFSTUDY 

 
 To compare the concept of an outrigger structural system with other lateral load resisting systems such as the Diagrid 

systemand the Shear wall system, and to investigate the response of the same using dynamic analysis.&Vary the location 
ofoutrigger bracings with belt trusses along the height of the structure and determine the best outrigger system location in 
termsofperformance,leastlateraldisplacement,andeconomicconsideration. 

 To compare the results of the outrigger system with the conventional framed structural system, Diagrid structural system, 
andShearwallsystemintermsofstoreydrift,storeyshear,andtopstoreydisplacement.&comparethemomentintheoutriggersystem
models'peripheralcolumnstothatoftheconventionalmodels,DiagridModel,andshearwallmodel. 
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3METHODOLOGIES 
 

• TheuseofStaadProsoftwareisusedtomodelconventionalframeswithcentralcores,conventionalframeswithcentralco
resandoutriggersystems,diagrids,andshearwalls.Preliminarymembersectionsareassumed. 

• Themodelshaveaheightof20stories.ZoneIVseismicity. 

• Where "H" is the height of the structural model, one outrigger's position is kept fixed at the top and the other is 
variedalongtheheightas0.5Hand0.75H. 

• Theresultsarecomparedwithlineardynamicanalysis,alsoknownasResponseSpectrumAnalysis,todetermineparamet
ers such as displacement, inter-storey drift, moment, base shear, time period, and axial force in the peripheralcolumn. 

Thedatausedinthisstudyissummarizedbelow: 
 

Numberofstorey 20storey 

Planarea 20mx30m 

Storeyheight 3m 

Spacingofcolumns 5m 

Gradeofconcrete M25 

Gradeofsteel Fe415 

Sizeofcolumns 500mmx500mm 

SizeofCantileverbeams 2000mmx500mm 

Slabthickness 200mm 

ShearWallThickness 150mm 
 
 

 
Fig-1:ConventionalBuilding 

 
 

Fig-2:diagridBuilding 
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Fig-3:steeloutriggersystemBuilding 

3. RESULTS 

Graph1StoreysVsDisplacement 
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Graph2StoreyShearindifferentloadresistingsystem
 
 

 
Graph3Storey

Graph2StoreyShearindifferentloadresistingsystem 

Graph3StoreyDriftindifferentloadresistingsystem 
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Graph4CenterShearStressesVsDifferenttypesofBuilding
 

 

Graph5principalstressesVsDifferenttypesofbuildingforSeismicAnalysis

Graph4CenterShearStressesVsDifferenttypesofBuilding 

Graph5principalstressesVsDifferenttypesofbuildingforSeismicAnalysis 
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Thevariousconclusionsdrawnwithinthescopeofpresentworkareasfollows:

 The optimum location of outrigger system is found to be at top and 0.5 times the height of the structure. Significant 
reductionin lateraldisplacementanddriftisseen in providing outriggersatthislocati

 Thelateraldisplacementfor20storeystructuralmodelswithoutriggerattopand0.75Hisreducedby47%,&for0.5Hisreduced by 
52% and for diagrid structure is reduced by 64% and for shear wall system is increased 238% respectively byResponse 
SpectrumMethod. 

 3.Thebestresultsinreducinglateraldisplacementareshownbystructuralmodelswithoutriggersatthetopanda0.5H&DiagridStru
ctural System. 

 Similarly,comparedtotheconventional
d0.5H&Diagridsystemisdecreasedby42%& 20%,respectively.

 5.Whencomparedtotheconventionalmodel,thebaseshearforthe20,40,and60storeystructuralmodelswithanoutrigger
5H isincreased by 35%. 

 6. The introduction of the outrigger bracing system reduces the moment in the central 
resistthemomenttoanimpressivedegree.Thelateralloadsaremoreeffectivelyresistedbytheperipheralcolumns,whichhelpform 
atension-compressioncouple. 
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