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Seismic Evaluation of an Apartment House With a Coupling Effect of
Structural and Non-Structural Walls
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Abstract

This study was carried out to examine the effect of the presence of non-structural walls in apartment buildings subjected
to an earthquake. It was believed that the presence of non-structural walls, which has not been considered in the structural
design process, was usually built together with structural walls and this led to significant damages to the apartment
buildings in Pohang earthquake, 2017. In this study, a 22-story apartment building was selected and modeled to simulate
the seismic behavior due to earthquakes. The story drift, performance point, and compressive strain in the walls were the
main parameters to evaluate the seismic performance with the presence of non-structural walls.
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(Fig. 2> W/O NBW modeling

(Table 1) Overview of the building parameters

Building floor 22 floor
DL = 562kN/m*
Load DLroof = 520kN/m?
LL = 2.00kN/m?
. = 440MPa
Strength of materials ge = 2%6AMPa
Slab thickness 200mm
Wall thickness 200mm

Coupling beam size 200 X600, 200 X750
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(Fig. 3) W/ NBW modeling
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3.1.1 Pushover curve
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(Table 2) Base shear comparison between W/
and W/O NBW cases
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(Fig. 6) Y-direction pushover curve

3.1.2 4sH
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(Table 3) W/O NBW X, Y-direction performance point

Base shear (kN) Reference drift
X-Dir. 9,578 0.00649
Y-Dir. 22,000 0.00223

(Table 4) W/ NBW X, Y-direction performance point

W/ONBW W/ NBW  Ratio (%) Base shear (kN) Reference drift
X-Dir. 9,688.28 12,121.31 251 X-Dir. 11,280 0.00249
Y-Dir. 21,1203 27,172.84 287 Y-Dir. 18,150 0.00236

re
OHl
J

N

AZ USRI _87

0l
Jo



=
= L
e e WA 1555 1est] g JJEH

}:L_
&8 3 HHRIZE 00155 zﬂr’c‘i} ] gkojol 2},
o

Fedolr S HAHIE AES 49, 53 He
< WESte A0 E YETE <Fig 7>l XHake
Ao F3F %-‘HH 5 L}E}IHME]-

f%
56.4% Zr2=8k3AaL, Y W/ NBW Modeu =7t
HH) 7} 754% A5} nlugwe] Es
e Aee] k2 AA T+
ZE9] St AT st

(Table 5) X, Y-direction story drift

W/ONBW W/ NBW  Ratio (%)

X-Dir. 0.007969 0.003475 56.4
Y-Dir. 0.00103 0.00025341 754
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(Fig. 7> X-Direction story drift comparison
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(Table 6) Earthquake records for nonlinear analysis

Record time  Magnitude Scale factor

Earthquake Year Station (se0 (Mw)
EQ 1. Imperial Valley-02 ~ 1940 El Centro Array #9 53.7 6.95 0.563
EQ 2. San Fernando 1971 LB - Terminal Island 79.99 6.61 3.956
EQ 3. Imperial Valley-06 1979 El Centro Array #4 39.09 6.53 0418
EQ 4. Imperial Valley-06 1979 Hl Centro Array #8 37.77 6.53 0.436
(Table 7) Seismic design parameters
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(Table 8) W/ NBW X, Y-direction maximum
inter-story drift

(Table 9) W/O NBW X, Y-direction maximum
inter-story drift

X-Dir. Max. Y-Dir. Max. X-Dir. Max. Y-Dir. Max.
Q1 0.005 0.003 Q1 0.007 0.004
Q 0.0006 0.0007 Q 0.0063 0.0005
Q3 0.0031 0.0035 Q3 0.0059 0.0028
o1 0.0032 0.0025 o) 0012 0.004
Average 0.0029 0.0024 Average 0.0078 0.0028
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(Table 10) Compressive strain comparison

W/ NBW Max.  W/O NBW Max.
Q1 0.0016 0.0009
Q2 0.0003 0.0002
@ 0.0006 0.0008
0" 0.0007 0.0006
Average 0.0008 0.0006
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