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Abstract

During earthquakes, buildings can suffer damage ranging from minor to severe, potentially leading to collapses and resulting in loss of life
and property. To mitigate these risks, it is essential to evaluate the seismic performance of buildings. Current seismic performance evaluation
techniques require significant time as they focus on individual buildings. Therefore, there is a need to develop evaluation techniques that can
be applied on a regional scale. This study proposes a single-degree-of-freedom model with a nonlinear shear spring to assess the seismic
performance and plan the reinforcement of reinforced concrete residential buildings. The nonlinear shear spring, defined by the T-SR-u
parameter, is used to simulate the nonlinear response of the structure. By applying 100-PEER ground motions to this model, the seismic
performance of the buildings was evaluated based on the maximum inter-story drift ratio response. The applicability of the proposed technique
was confirmed by comparing it with detailed models, where both models assessed the seismic performance of the buildings at similar levels.
This results demonstrate that the proposed method can accurately predict the seismic performance of actual buildings.
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Fig. 1 Comparison of soft-story mechanism and beam-sway
mechanism
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Table 1 Range of loading and structural parameters

Main parameter Range # of cases
Loading parameter Peak ground acceleration (PGA) 0.18 to 1.87 100 earthquake records
Period (7) 0.10 to 0.75 seconds 8
Structural parameter Strength ratio (SK) 0.1t00.8 8
Ducility parameter () 0.5 (shear) to 8.0 (flexure) 12
Total number of database 76,800
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Table 2 Limit states for RC shear wall system

Performance level IDR limits (%)
Immediate occupancy (IO) <025
Life safety (LS) < 0.50
Collapse prevention (CP) < 1.00
Collapse > 1.00
35
W] . ...® Meanvalue

o
13
1

®o oo
©
o
oo

o
e

Py
LI

T T T T T T
5 6 7 8 9 10 11

Model Number

g

o

1
@ ao @000

°
T BT B0 @ 00000 o
S

4 owm cugammmo o © ca ©

Interstory Drift Ratio (%)
L

0 TP AT 0000 @ 000 o
0 CEHTHPETIEIODDO 0 0 0 XVE  ©0 0
0 CHCOPATMDOD IO 0B 00

© TP GO DO D 0 0 ©

© EEDIED R0 © . ° o

4 cocmmangpanmoe w0 @ o
0 COTTITHDACTD @0 0 00 @ O

=
o

o -
O =3
1 |
— 4 o coxx@upommmrmoatoosmo
5 @cmomgopamemo oo @
T wommmmgemmmD om 0 ©o 0 ©
. 3
o

=}
© o
w4
&~
u
N

15 16 17

Fig. 4 Determination of maximum interstory drift ratio from nonlinear
time-history analysis for 100 earthquake records at each model
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Fig. 5 3D representation of maximum interstory drift ratio
according to the three input parameters (7-SR-1)
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