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e BRB testing at UofA
e Some comments on BRB design

e Some suggestions for enhancing self centering of
BRB framed systems for low damage design
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Behaviour and Design of

e By: Stefan Wijanto Generic Buckling Restrained

Brace Systems

e Supervisor: Associate
Professor Charles Clifton o

e Second Supervisor: Associate
Professor John Butterworth

Undertaken in 2011
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Buckling Restrained Braces System
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Background

e Earthquake impacts in New Zealand; emphasis on low
damage solutions

e Widely applied in North America and Japan

e Subject to overseas patent laws

Objectives

e Development of a design procedure and application to a 10
storey building

¢ Determine the performance of the generic designed and
developed BRB system through experimental testing; two
end connection systems

e Some consideration of enhancing self centering of the BRBF
systems
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Gap Bearing

S Section A-A

}/Pinned Specimen Bolted Specimen
« Effect of each connection type on brace and
frame performance

» Ensuring brace can resist moments developed
with the bolted specimen
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e Brace comprised flat plate yielding element with Densotape
separation from non shrink grout

e Detailing of cruciform and end connection detail to:
- Ensure stability of overall brace between ends at gusset plates
- Transfer in-plane end moments into restraining element
- Confining yielding to core
- Suppress member buckling of core
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Key points:

» Design concept worked for brace
and connections

» Slip in both connections must be
suppressed with suitable detailing

» Strength and stiffness comparable
in tension and compression

e Gusset plate induced moment
resisted by restraining elements
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Use NZS 3404 Clause 12.12.2 with brace
element slenderness ratio < 30 for height
limitations

This corresponds to o, = 1.0

Use R4-76 capacity design procedure in
conjunction with Wijanto’s thesis and SCNZ
guidance

Model rotational stiffness in the bases in
accordance with NZS 3404

For V braced systems design the collector
beam to carry 1.2G + 1.5Q simply supported

Braces carry earthquake induced loads only
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e Collector beam to column
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e High tension/compression
forces
e May need shear key

e Adjust length of HD bolts to
control stiffness

e Make these end connections
rotationally elastic

e Don’t want hinging in the
columns at the column bases
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e Strength

and Stiffness

e To enhance self

centering

e With v-brace use an
EBF configuration but N
with elastic beam

e Use floor slab o Elaphe jcolleky pee

stiffness (as seen in
Chch egs and now
being quantified) to
promote self
centering
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A Type of Buckling Restrained Brace

for Convenient Inspection and Replacement \
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