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PreviousPrevious ModelsModels

HwangHwang & Lee (1999)& Lee (1999)
BasedBased onon thethe strutstrut & & tietie conceptconcept. . ItIt waswas calledcalled

““Softened strut and tie modelSoftened strut and tie model””. . 
TheThe modelmodel waswas foundfound toto reproduce 63 reproduce 63 testtest

resultsresults formform thethe literatureliterature withwith reasonablereasonable
accuracyaccuracy. . 



PreviousPrevious ModelsModels
Youssef and Ghobarah
(2000) modeled the RC 
beam-column joint using a 
number of steel, concrete 
and shear springs connected
by rigid members.
The model, includes strength
deterioration and softening
parameters based on the
bond slip in the steel springs, 
cumulative concrete crushing
and shear failure.
The model was tested using
experimental results and
shown suficiently accuracy in 
predicting the behavior of the
specimens up to the failure
load. 



PreviousPrevious ModelsModels
LowesLowes andand AltoontashAltoontash (2003) (2003) developeddeveloped a a modelmodel
toto representrepresent thethe response of RC response of RC beambeam jointsjoints
underunder reversedreversed cycliccyclic loadingloading. . 



PreviousPrevious ModelsModels
TheThe modelmodel, , consistingconsisting onon 4 4 internalinternal nodal nodal 
translationstranslations andand 13 13 oneone--dimensional dimensional componentcomponent, , 
simulatesimulate thethe inelasticinelastic response of response of typicaltypical beambeam--
columncolumn jointsjoints in 2D in 2D nonlinearnonlinear analysisanalysis. A . A shearshear
panel panel waswas usedused toto simulatedsimulated thethe inelasticinelastic
response of response of thethe jointjoint corecore. . TheThe modelmodel waswas
comparedcompared withwith experimental data experimental data obtainedobtained fromfrom
previousprevious researchresearch, , andand thethe resultsresults showsshows thatthat thethe
modelmodel beingbeing proposedproposed representsrepresents wellwell thethe
fundamental fundamental characteristicscharacteristics of response of response forfor jointsjoints
subjectedsubjected toto moderatemoderate shearshear demandsdemands..



ObjectivesObjectives
Develop a simplified model of RC exterior Develop a simplified model of RC exterior 
joints.joints.

Incorporate into a non linear analysis Incorporate into a non linear analysis 
program.program.

Make it suitable for 3D corner joints.Make it suitable for 3D corner joints.



Proposed ModelProposed Model



ProposedProposed ModelModel



ProposedProposed ModelModel
• The model represent a exterior joint without 
stirrups into the joint. 

• Two diagonal springs represents the behavior of 
the concrete in shear.

• Surrounding  ties, represent the behavior of the 
longitudinal bars.

• It’s basically a modification of the model 
proposed by Youssef and Ghobarah (2000) 



ProposedProposed ModelModel (Cont.)(Cont.)
The properties of the elements are defined initially  
based on experimental data obtained from the 
PhD Thesis of Wong (2005), who tested seventeen 
large scale exterior column joints, with non ductile 
details.

Ho Fai Wong (2005), “Shear Strength and Seismic Performance of Non- 
Seismically Designed Reinforced Concrete Beam-Column Joints”, Phd 
dissertation thesis, Department of Civil Engineering, The Hong Kong 

University of Science and Technology.



ProposedProposed ModelModel (Cont.)(Cont.)



ProposedProposed ModelModel (Cont.)(Cont.)



ProposedProposed ModelModel (Cont.)(Cont.)



ProposedProposed ModelModel (Cont.)(Cont.)
Elastic Stage

Test Results: 6.63 mm

Model (SAP): 6.64 mm



Proposed Model (Cont.)Proposed Model (Cont.)

Next steps:Next steps:
Model StrengthModel Strength
Model EnvelopeModel Envelope
Hysteretic Behavior.Hysteretic Behavior.
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