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Abstract - This study aims at investigating the performance of Low-yield point steel(HSA80 in Korea) steel plate shear walls
under cyclic loading for wall thickness reduction and seismic retrofit before the experiments. The hysteretic behavior of vari-
ous structural frame types, including steel plate shear wall frame (SPSWs), SPSWs with center opening, moment frame, and
braced frame, was compared through finite element (FE) analysis. The target specimens consisted of three-story frames with a
single span, resulting in a total of seven specimens. These specimens included four steel plate shear wall frames, one center
opening frame, one moment resisting frame, and one braced frame. The analysis model for frame specimens was developed
without considering detailed parts such as welded and bolted connections. The analysis results indicated that HSA80 shear
steel plate wall frames demonstrated significant ductility, energy dissipation capacity, and strength compared to those of mo-

ment frame and braced frame.
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Table 1. List of specimens

Thickness | Aspect

: Steel .
Specimen material t ratio
(mm) (w/h)

Moment frame(MF)’ - - -

Braced frame(BF) SRT275° - -
SPSW1-LY3 HSA80 3 1.40
SPSW2-LY4 HSA80 4 1.40
SPSW3-LY6 HSA80 6 1.40
SPSW4-CS3 SS275 3 1.40
SPSW5-LY6-O HSAR0 6 0.44

"Rolled steels for welded structures SM355 are used in all columns and
girders.

Fig. 1(2)9] 3§42 &L Table 194 SPSWI1-LY3,
SPSW2-LY4, SPSW3-LY6, SPSW4-CS30] 1. 7FuhAth
wo) 4% 9 o] uhe FuAee] 74 7w 5
el wmels] gistol 747k M AL A7}
HSA809] HT=7 3 mm, 4 mm, 6 mm, YEFFZX&
QA 52759 WHEA 3 mnE ALEIAL B

% 3 59 45t 1 B4 2 ol 1,750 mm, H- 7]

151

1,250

4
150

1,250
4350

4
150

I
I
1

1,250

1 4

130
4
150

w
2.000
2250

(a) SPSW series

(b) SPSW5-LY6-O

4,350

150
5

1,250

150

1,250
7350
1250
7350

4
150

4
150

1,250

It
150
L

L

150
L

== e
1,750 1,750
2,000 2,000
2250 2250

(c) Braced frame (BF) (d) Moment frame (MF)

Fig. 1. Shape and geometry of frame specimens (Unit: mm)
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Table 2. Mechanical properties of materials
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Steel grade E Fy F, EL ratio F\/F,
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SM355-20T 194,305 390.95 530.90 27.28 4.07 73.64
SM355-25T 201,233 358.52 523.01 27.82 3.73 68.55
HSA80 221,914 96.09 279.86 59.74 1.00 34.34
SS275 205,095 293.45 423.18 34.76 3.05 69.34
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Moment frame(MF)| 1,489.75 1,477.89 1.00 1.00 16.10 16.08 1.00 1.00
Braced frame(BF) | 2,776.93 2,111.09 1.86 1.43 83.09 83.12 5.16 5.17
SPSW1-LY3 2,482.04 2,464.72 1.67 1.67 86.55 89.69 5.38 5.58
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Table 4. Energy dissipation comparison
Yield point Strength ratio Ductility )
Cumulative CED
Positive loading(+) Negative loading(-) PyilPyq Omax/Oya energy ratio
Specimen dissipation /
p S Story P S Story | Pos. | Neg. | Pos. | Neg. CED (%?
G a drift ¢ i drift |loading|loading|loading|loading| (jN- MF
kN mm kN mm (kN-m)
(00 mm) | gy | E0 @] ey T o | @ | O
Moment frame(MF)| 1,213.35 | 75.37 | 1.79 | 1,191.00 | 74.08 | 1.76 | 1.23 | 1.24 | 2.44 | 248 | 2,231.74 | 1.00
Braced frame(BF) | 2,444.66 | 29.41 | 0.70 | 1,997.06 | 24.04 | 0.57 | 1.14 | 1.06 | 625 | 7.64 | 6,561.53 | 2.94
SPSW1-LY3 1,912.85| 21.33 | 0.51 |1,873.95| 21.65 | 0.52 1.30 1.32 8.61 8.49 4,468.16 2.00
SPSW2-LY4 2,143.44 | 17.75 | 042 |2,107.49| 17.81 | 042 | 1.30 | 1.32 | 1035 | 10.32 | 5,158.13 | 2.31
SPSW3-LY6 2,687.10 | 16.27 | 0.39 |2,628.36| 1591 | 0.38 | 1.29 | 1.30 | 11.29 | 11.55 | 6,897.50 | 3.09
SPSW4-CS3 2,390.94 | 2490 | 0.59 |2,347.94| 2445 | 0.58 | 1.23 | 1.25 | 7.38 | 7.52 | 4,881.35 | 2.19
SPSW5-LY6-O | 2,202.39 | 2439 | 0.58 |2,175.80 | 24.13 | 0.57 1.24 1.25 7.53 7.62 5,991.04 2.68
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