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Research summary
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Numerical study

» Critical Loads

/l BRB design

+ Safety restraining ratio

» Critical Loads

| GP design

Different configurations

Frame test

\

Combined INP and OOP loading

I

Experimental study

>

Analytical study

Part 2 (Jian)

Part 3 (Saul)

Part 4 (Saul & Jian)



2 Current Research
on BRBs

PhD candidate: Jian Culi
Supervisor: Dr. Chin-Long Lee

Co-supervisor: Assoc. Prof. Gregory A. MacRae




4
Numerical modelling 2 simuLia
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Numerical simulation 5'3
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The shell model with connectors is a good option for BRB
modelling

The OOP loading reduces the energy dissipation ability of BRBs.
OOP/INP loading=0.5, CPD 5.7% |

OOP/INP loading=1, CPD 15% |

OOP/INP loading=1.5, CPD 19% |

OOP/INP loading=2, CPD 30.5% |, less than 200, unsafe

BRBF design method should consider the effect of OOP loading
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Out-of-plane displacements
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* Influence of OOP displacements on load capacity of Gusset plates (GPs).

* Relationship between reduced load capacity of GPs and the their slenderness ratio (elastic and

inelastic buckling).

\010P

E \ Frame Action
Axial ,
s / \

Axial



Conclusions
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» Local models to account for the effect of OOP displacements
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The load capacity of GP is
further reduced as OOP
displacements are increased
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Experimental test

Previous numerical model: INP
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Proposed experimental testing:
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Experimental test —— BRBs

1. Restraining ratio for BRBs with circular cross-section 2. BRBF performance under combined INP and OOP loading
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Experimental test ——— GPs

Load capacity of Gusset Plates:

 Test Results

* Obtained using AISC Standards  + Predicted using FEM models
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Summary

: : 2018,2019:
2017: .+ Refined FE models
Identifying and quantifying .+ Design equations
the effects of OOP loading on Pt
BRBs and GPs i i

Preliminary Study Ongoing Study Future Study [ 1 X

*

: °
2018, 2019: : :
Experimental teston 2019, 2020:
BRBF under combined : Design recommendations for :

INP and OOP loading BRBs and GPs
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