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Seismic Collapse Risk for Non-Ductile Reinforced Concrete Buildings
According to Seismic Design Categories
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/] ABSTRACT /

Existing old reinforced concrete buildings could be vulnerable to earthquakes because they were constructed without satisfying seismic
design and detail requirements. In current seismic design standards, the target collapse probability for a given Maximum Considered
Earthquake (MCE) ground-shaking hazard is defined as 10% for ordinary buildings. This study aims to estimate the collapse probabilities of
a three-story, old, reinforced concrete building designed by only considering gravity loads. Four different seismic design categories (SDC),
A, B, C, and D, are considered. This study reveals that the RC building located in the SDC A region satisfies the target collapse probability.
However, buildings located in SDC B, C, and D regions do not meet the target collapse probability. Since the degree of exceedance of the
target probability increases with an increase in the SDC level, it is imminent to retrofit non-ductile RC buildings similar to the model building.
It can be confirmed that repair and reinforcement of old reinforced concrete buildings are required.

Key words: Earthquake, Seismic performance, Collapse probability, Maximum considered earthquake, Non-ductile reinforced concrete
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Fig. 1. Target structure
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Fig. 3. Modeling of test specimen from Lynn et al. [10]
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Fig. 5. Collapse mechanism from pushover analysis
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Fig. 6. IDA curve and median collapse intensity (E‘CT) and collapse fragility curve
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Table 1. Result parameters of seismic performance according to FEMA P695

. Seismic design parameters Overstrength and collapse margin parameters Acceptance check
SD.S' SD] SJ/T ‘Q Hr SSF 3(,'7" BTUT P(GS.\IT) P(,‘S 0.1
A 0.167 0.067 0.16 3.60 2.56 1.03 0.35 0.64 0.089 Pass
B 0.333 0.133 0.30 1.81 2.56 1.03 0.35 0.64 0.3%4 Fail
C 0.5 0.2 0.46 1.21 2.56 1.03 0.35 0.64 0.643 Fail
D 1.0 0.6 1.36 0.40 2.56 1.09 0.35 0.64 0.977 Fail
1 1
0.8 0.8
= =
E] 0.6 E] 0.6 -
(=9 (=9
= =
5 0.4F S 04+
~ ~
0.2+ ] 0.2
— Fragilty Fragilty
------- A
0 0 -
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1 1 : - ‘
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0.8 0.8 f 1
= s :
06" 0.6 A
S04t : 5 0.4} .
E: H Ay H
02 ) 02} :
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0 : : 0 : : ‘
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(epSbCccC (d)ySDCD

Fig. 7. Adjusted fragility and collapse probability
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