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Seismic Performance Assessment of a Mid-Rise RC Building subjected
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/] ABSTRACT /

In this paper, seismic performance assessment has been examined for a mid-rise RC building subjected to 2016 Gyeongju earthquake
occurred in Korea. For the purpose of the paper, 2D external and internal frames in each direction of the building have been employed in
the present comparative analyses. Nonlinear static pushover analyses have been conducted to estimate frame capacities. Nonlinear
dynamic time-history analyses have also been carried out to examine demands for the frames subjected to ground motions recorded at
stations in near of Gyeongju and a previous earthquake ground motion. Analytical predictions demonstrate that maximum demands are
significantly affected by characteristics of both spectral acceleration response and spectrum intensity over a wide range of periods. Further
damage potential of the frames has been evaluated in terms of fragility analyses using the same ground motions. Fragility results reveal
that the ground motion characteristics of the Gyeongju earthquake have little influence on the seismic demand and fragility of frames.
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Fig. 2. Dimension and reinforcement arrangement of beam cross sections
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Fig. 3. Dimension and reinforcement arrangement of column cross sections
Table 2. Reinforcement details for beam cross sections
Beam cross section Top reinforcement Bottom reinforcement Hoop
Both ends 8-D22 3-D22 D10@150 mm
G1A, G1 -
Middle 3-D22 5-D22 D10@300 mm
Both ends 7-D22 3-D22 D10@150 mm
G2A, G2 -
Middle 3-D22 7-D22 D10@150 mm
Both ends 12-D22 4-D22 D10@150 mm
G3A, G3
Middle 4-D22 12-D22 D10@300 mm
Table 3. Reinforcement details for column cross sections
Column cross section Longitudinal reinforcement Hoop(both ends) Hoop(middle)
C1(1F~2F) 28-D25 D10@150 mm D10@300 mm
C1(3F~8F) 20-D25 D10@150 mm D10@300 mm
C2,C3,C4 16-D25 D10@150 mm D10@300 mm
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Table 4. Displacement ductility of frames in each direction
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Direction Frame .
displacement (mm) | At 15% reduction | At 20% reduction | At 15% reduction | At 20% reduction
X X1 194 1989 2235 10.2 115
X2 236 1794 2049 76 8.7
v Y1 189 1349 1509 71 8.0
Y2 227 979 1164 43 5.1
Table 5. Fundamental period (sec) of vibration for frames 129.00 12910 12020 12930 12940 120,50
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Fig. 5. Location of stations

Table 6. Peak ground acceleration recorded at stations

) Peak ground acceleration(g)
Station
EW NS Vertical
DKJ 0.078 0.092 0.057
MKL 0.285 0.257 0.088
USN 0.404 0.351 0.213
El Centro 0.271 - -
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Table 7. Maximum interstorey drift (%) in frame X1

2 7o) Bajo] 47|20 o3 AZE A sl ojgh WREa)E

20| 3 A £ 70| BR, AEAR] -G Bk ZRAIAR O] 2
ol dish eIt e 4719 &2 5, X1, X2, Y1 " Y20 digh
A1 2ol A 2| F7HA9{H]E -510] Table 7, 8, 92 100] A 2]s}3ick
Table 7, 8,9 2 100)|4] &H013}F <= Qli=n}e} 7o), A=A AZH %]
Zlatol| oJgt Z7HHALN] 2| SE-& 27} 0.08%, 0.29%, 0.21% %
0.20%= ufj-$- 2A| ettt =3, ZFZx0) Kol 7)E thd | QA
O P ES HES At o] WAYSHA] gobdrle] T2 B AT

N

Station Component 1F 2F 3F 4F 5F 6F 7F 8F

BKJ EW 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.04

NS 0.03 0.02 0.01 0.02 0.01 0.03 0.06 0.06

EW 0.03 0.04 0.06 0.07 0.05 0.02 0.01 0.03

MKL NS 0.03 0.03 0.02 0.02 0.04 0.06 0.08 0.07

USN EW 0.06 0.07 0.05 0.03 0.02 0.002 0.01 0.03

NS 0.01 0.01 0.04 0.05 0.05 0.04 0.01 0.01

El Centro EW 0.02 0.03 0.07 0.12 0.14 0.13 0.10 0.02
Table 8. Maximum interstorey drift (%) in frame X2

Station Component 1F 2F 3F 4F 5F 6F 7F 8F

EW 0.09 0.08 0.05 0.04 0.04 0.05 0.07 0.11

DKJ NS 0.12 0.12 0.07 0.06 0.08 0.08 0.13 0.16

EW 0.14 0.15 0.12 0.13 0.13 0.15 0.17 0.21

MKL NS 0.15 0.15 0.10 0.13 0.12 0.13 0.19 0.24

USN EW 0.17 0.13 0.14 0.16 0.13 0.15 0.14 0.29

NS 0.13 0.11 0.12 0.11 0.11 0.13 0.10 0.19

El Centro EW 0.60 0.78 0.90 0.95 0.96 0.90 0.78 0.66
Table 9. Maximum interstorey drift (%) in frame Y1

Station Component 1F 2F 3F 4F 5F 6F 7F 8F

DKJ EW 0.06 0.05 0.03 0.02 0.03 0.04 0.04 0.07

NS 0.10 0.10 0.06 0.05 0.08 0.08 0.10 0.11

MKL EW 0.14 0.14 0.13 0.15 0.16 0.13 0.15 0.17

NS 0.13 0.12 0.10 0.12 0.14 0.12 0.19 0.21

USN EW 0.13 0.11 0.15 0.13 0.14 0.10 0.16 0.20

NS 0.12 0.11 0.11 0.10 0.10 0.09 0.11 0.16

El Centro EW 0.76 0.88 0.88 1.06 1.13 1.08 0.92 0.72

Table 10. Maximum interstorey drift (%) in frame Y2

Station Component 1F 2F 3F 4F 5F 6F 7F 8F

DKJ EW 0.07 0.06 0.04 0.02 0.03 0.04 0.04 0.07

NS 0.10 0.08 0.06 0.06 0.07 0.06 0.09 0.11

MKL EW 0.12 0.12 0.12 0.12 0.14 0.14 0.14 0.17

NS 0.12 0.12 0.10 0.11 0.15 0.14 0.17 0.20

EW 0.14 0.13 0.11 0.16 0.17 0.10 0.14 0.19

USN NS 0.13 0.13 0.12 0.11 0.09 0.10 0.11 0.13

El Centro EW 1.07 1.36 1.67 1.78 1.74 1.51 1.06 0.87
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Table 11. Maximum roof displacement (mm) in frames

X—direction Y—direction
Station Component
Frame X1 Frame X2 Frame Y1 Frame Y2
EW 57 9.8 7.2 6.8
DKJ
NS 10.2 16.9 14.5 13.8
EW 247 27.2 21.7 21.9
MKL
NS 174 24.7 204 19.9
EW 216 23.0 21.2 17.8
USN
NS 18.4 19.1 17.4 18.4
El Centro EW 200 242 255 411
Table 12. Maximum base shear (kN) in frames
X—direction Y—direction
Station Component
Frame X1 Frame X2 Frame Y1 Frame Y2
EW 227 691 370 611
DKJ
NS 505 824 611 1090
EW 940 1285 1007 1779
MKL
NS 737 1448 1288 2037
USN EW 1298 2309 1495 2341
NS 753 1558 1507 2073
El Centro EW 1909 2687 2920 4520
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