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Configuration of Lateral Force-resistance Component Properties in
Steel Plate Shear Wall with Slits-frame Structures
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(1. School of Civil Engineering, Tongji University, Shanghai 200092, China; 2. State Key Laboratory for
Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: The principles of the configuration of component properties in steel plate shear wall
with slits (SPSWS)-frame structures were discussed, conceptual model of structures with two
earthquake-resistance systems was established, force-deformation characteristic curves of the
system were obtained, and the basic relations of configuration of component properties were
studied. The finite element models composed of wire-simplified (SPSWS) components and steel
frames were designed to verify the conceptual models using nonlinear monotonic calculation. The
results show that the conceptual model is reasonable, and the configuration of component
properties in SPSWS-steel frame systems can be derived considering the requirement of ductility
and bearing capacity.
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Fig. 1 Constitution of Typical SPSWS
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Fig.2 Basic Force-deformation Characteristic
Curves of Components

% I8 TINS5 AL P ZR rh B 0 R 1 A AE 2
ZER B R BRI R R A S
FELAE 5 AL . O FAR S0 1R X BRAT 5 B 1
O B AT I R X - A R 5 O BT B 2R 7



%14 x

M AR AR RAR AR R R A AR 3

X SR AT AR s @ HPE-sR A- 25 47X HAR
SREAPE” ;s © g k- A -2 7 X S k-5 -2

ZER R R SRR I 3 R, Hoh Ko, K
3 590 0 BOHE 2R RN BT 7 3k (9 3 BEMIBE » Pocs Py 50 531
BIHEZR 5 5 7 355 ) S R R TS 5 P s P 23 531 0 A AE
ZRE BT T b B B BROR BT ET N BT S NI . EA
PR MIBE o K BT 7 35 4 1F R AE 22 73 50 S 28 1 AR
FEOF 3% 2 ARATF 0 S5 BAT B 7 i+ 1 AR AE 2 114
J1AVERE T AR TG FRMIPEAT B — 2 R R . X
FE— 2 S ) SV T 5T ) S Al PR A HE S B A
R B 00 1) 32 8% AT 2 ) S R BB RO AR T2
T T B 2 A S5 R R R Y -1 RS il £k
(CANAZSE YNNI/ [P

P El=+c EA=+
—_
HHE B2 B9 1) B
KKyt K Ko
PPy P,,.P,
Vi Vi

3 HEMEERHSRR
Fig. 3 Conceptual Model of Structural System
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Fig. 4 Force-displacement Curves Obtained by Conceptual Model
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Fig.5 Configuration of Component Properties
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Tab.1 Configuration of Component Properties of Typical Conceptual Models
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Tab.2 Numerations of Finite Element Models
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Fig. 6 Finite Element Model (Unit:m)
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Tab.3 Parameters of Steel Frames
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Tab.4 Parameters of Equivalent Column of SPSWS Component
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Fig.7 Force-displacement Curves Obtained by Finite Element Analysis
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Tab.5 Comparison of Key Points of Force-displacement Curves
Pk R e R 7 3 )
A G 5
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System6 231.3 240.4 3.8 4.135 4.230 2.2
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