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STUDY ON HYSTERETIC PERFORMANCES OF THE
IMPROVED STEEL PLATE SHEAR WALLS

WANG Meng , YANG Wei-guo

(School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Constructional details have a great effect on the performance of steel plate shear wall structures and
may also alter the failure modes of the structural members and improve their ductility and energy-dissipating
capacity. To comprehensively compare the hysteretic behavior of steel plate shear walls with different details, an
elaborate non-linear finite element model is established in ABAQUS. Eight steel shear wall models with different
constructional details are established and their hysteretic behavior is compared and discussed in depth in terms of
load carrying capacity, hysteretic behavior, degraded characteristics, fracture index, failure modes and
energy-dissipating capacity. The ductility, out-of-plane deformation and the effect of tension field on column are
also analysed, which could provide references for future engineering applications. The results show that variations
in structural constructional details can improve the seismic performance of the structural members effectively; the
ductility, failure modes, specified building requirements, and economic indicators should be taken into account
comprehensively in the selection of appropriate constructional details of steel plate shear walls; for the material
particularity, the low yield point steel plate shear wall has higher load efficiency, larger energy dissipation
capacity and better ductility. However, some measures are needed to increase the lateral stiffness.
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Fig.1 Steel plate shear walls with various advanced methods
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Fig.2 Hysteretic curves comparison of test and
FEM of reference [16]
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Table 1 Parameters illustration of steel plate shear walls with
different improved constructional details
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Table 2 Calibrated parameters of specimen materials
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Fig.5 Stress-strain curves of different steels

InEALF A/mm

K6 i
Fig.6 Loading pattern

2500 e 2500 [—T——T—— T
Z> _
1250 1250
z z
g . AN/
|1 [
=1250 =1250 —_— 2 1
S “w = i o] 2
ks z f”g",ﬂﬁ'ﬂﬁ,,t - - A
-2500 -2500
80 ~60 40 —20 0 20 40 60 80 80 -60 40 20 0 20 40 60 80
L Fs A/mm {2 A/mm
e pe ISR
(a) ObrHER] J4k-4.5 (b) A e 8T F7%5
2500 2500
.
1250 7z = 1250
-
: 71/ |
£, //ﬂ,/) £
X ‘// =
1250 1 —pEm 1 7120 — el
- - i - - e
-2500 -2500
-80 -60 -40 -20 0 20 40 60 80 =80 -60 -40 -20 20 40 60 8

% Almm fr# A/mm

(c) @PIMITEEET /14 (d) @IT 5287 )75

2500 T 2500 T =
1250 1250
£ 2
z o0 T o0
> =
-1250 g -1250 — ] 2
i ~ e
-2500 i —-2500 Flbalir
-80 -60 -40 =20 0 20 40 60 8 -80 -60 40 -20 0 20 40 60 80
fEF A/mm L F A/mm
(e) ®TFmzhsg ik (f) ©F X ImEhsy ik
2500 500
=D 2
1250F 7tz 1250
i . o
Sy Ry 4
-1250F s N —1250] -
— jir [ it 2% — ¥l 2k
e = ~iaes
=2500i =2500]
=80 -60 -40 -20 20 40 60 8 -80 =60 =40 =20 0 20 40 60 80
i Amm HEFs A/mm
(0) @IFFEY FihE-1 (h) ®FFIFET F13%-2
7 ANRRBY g el il 2R L A3
Fig.7 Comparison of hysteretic curves
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Table 4 Degraded characteristics of steel plate shear wall
structures (40mm position, inter-story drift angle is 1/50)

w o (7] (F] FL (FL

P max P max B max Pri max
@© FrfERY f1H5(4.5) SW-STA  0.14 0.23 0.07 0.07
@ KJERASEY 7785 SW-LYP  0.02 0.04 0.00 0.00
® WMFF5%85 4% SW-CF  0.06 0.09 0.01 0.01
@ TFFUxsE8i i SW-SF  0.07 0.09 0.03 0.04
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Table 5 Degraded characteristics of steel plate shear wall
structures (final position)
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