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Research Objective

A Develop a simple yet
rigorous design approach zuses
for concentricallybraced 2 q
frame (CBF) buildings In
moderate seismic regions
that economically )
provides reliable seismic
stability
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Research Motivation

A CBFs are the predominant
steel system used In
moderate seismic regions

A Minimal to no seismic
detailing and proportioning
are required

A Inelastic response is

expected to benonductile
but little experimental data
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A CBFs have exhibited
nonductilebehavior inlarge
earthquakeq1994
Northridge and 1995 Kobe),
yet not collapsed

A Commonlyattributed to
lateral resistance from
outside the primary CB&
reserve capacity

Rai and Goel
(2003)
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Fundamental Paradigm

A Primary system (C
behavior is relatively ——
un|mp0rtant for Selsm|C — Initial stiffness and strength

stability of lowductility
frames

A Secondary system behavic
(reserve capacity
development of a predictable
mechanism or sequence of
mechanismg Is critical
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| | ~~ Reserve stiffness
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Experimental Needs

AFullscale system testing
AData on behavior of lowluctility CBFs
A Characterization of reserve capacity in CBFs
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BracedFrame Tests

A Full scale
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Loading Scheme

A Quasistaticloading
Alncreasing amplitude cyclprotocol
AMixed-mode controlbased ortop drift

A
A
A

0al
_0al
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Ing beam system wrapped around test frame
always applied by pushing on the test frame
INng beams not attached to test frame

ATest frame beams braced laterally by loading bea
ATest frame beams free to move vertically
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Laboratory Instrumentation

A2 load cells (actuators)

A2 load cells (reactions)

A4 load cell pins (reactions)

A8 string potentiometers (brace axial displacement
A 18 inclinometers (connection rotations)

A22 LVDTs (displacements, connection rotations)
A 80 strain gages (internal forces)
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Frame 1 R= 3)
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