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Is the capacity of high-strength reinforced concrete columns in Australian infrastructure 
adequate for collapse prevention in a rare or very rare earthquake event?

PROBLEM STATEMENT

• The current construction
practices in Australia result in
limited to moderately ductile
reinforced concrete (RC)
columns, which are
characterized by relatively low
drift capacities in contrast to
ductile RC columns in regions
of higher seismicity.

• Rare or very rare earthquake
events in Australia may impose
larger drift demands on these
columns, thereby making them
vulnerable to collapse.

Figure 3: Load-drift behavior (uni-
directional vs bi-directional)

RESEARCH OBJECTIVES

• Experimentally evaluate the
collapse performance of HSRC
columns representative of
typical Australian construction.

• Develop a loading protocol,
representative of the actual
earthquake loading on the
column. The  loading protocol
is shown in Figure 1.

• Propose a simplified model for
predicting force-drift response
of RC column

`    END-USER PERSPECTIVES

• The findings of this project
would result in the
improvement of  the existing
seismic design procedure,
which will, in turn, enhance
the  earthquake resilience of
the infrastructure in Australia.

• The proposed force-drift
model would enable structural
design engineers to estimate
the drift capacity of RC
column with reasonable
accuracy.
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Figure 1: Proposed earthquake 
loading protocol

• The displacement capacity of
column reduces by 50% if the
loading is bi-directional as
opposed to uni-directional as
shown in Figure 3. Hence,
there is a need to incorporate
biaxial displacement capacity
of the column (which is not
considered conventionally) in
the analysis and design.

Figure 4: Column tested till 
collapse

KEY RESULTS

• The results of the experiments
shown in Figure 2 indicate  that,
while the columns supporting
low to moderate axial
load(n=0.15-0.3) have higher
drift capacity than the
minimum limit of 1.5% specified
by the Australian earthquake
standard, the heavily loaded
columns (n=0.45) possess a very
low collapse drift capacity in
the order of 1.0%.

Figure 2: Reduction in drift 
capacity with axial load
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