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Study on an Equivalent Cross Brace Model of
Steel Plate Wall with Slits

SUN Feifei** , HE Minfei®* , LI Guogiang'+* , JIN Huajian?
(1. State Key Laboratory for Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China; 2. College of Civil
Engineering, Tongji University, Shanghai 200092, China; 3. Beijing
Institute of Architectural Design, Beijing 100045, China)

Abstract: A full-scale composite slit steel plate walls
(CSSPW) specimen was tested, which further verified the
cyclic strain hardening phenomenon. In the meanwhile, a
unified model of equivalent cross brace (ECB) model and
corresponding hysteretic models were proposed to simulate
the hysteresis behavior of steel plate shear walls with slits and
CSSPW. Numerical simulation was conducted for four
specimens of steel plate shear walls and three specimens of
CSSPWs. showing good accuracy of the proposed model.
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Fig.1 Typical steel plate wall with slits
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Tab.1 Material mechanical properties of steel plate

WFE W ay/ ou/

W /m Viba Mpa  E/GPa /%  ou/oy
10 hj-1 295 450 204 33.0 1.52
10 hj-2 295 450 227 33.5 1.52
10 hj-3 290 450 213 33.5 1.54
10 SPE 293 450 218 33.3 1.53
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Fig.2 Loading frame
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Fig.3 Dimensions of steel plate(unit:mm)
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Fig.7 Failure of concrete
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Tab.2 Results by theoretical equations of

ultimate bearing capacity

S gl A@E A A5 AR
/KN HR/KN /% RN R/ %

S1 418 264.0 -36.8 403 -3.7
$4-3 265 186.6 -29.5 242 -9.3
$5-3 280 186.6 -33.3 242 -15.0
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Fig.8 Displacement of equivalent cross brace model
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Fig.9 Unified skeleton curve of steel plate wall with slits
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Fig.10 Unified skeleton curve of equivalent brace
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Tab.3 Dimensions and parameters of steel plate walls with slits
PR R=s t/mm b/mm |/mm B/mm h/mm m /b b/t VR BE AR /mm
A102 4.5 42 235 800 800 2 5.6 9.3
A201 4.5 86 424 800 800 1 4.9 19.1
A202 4.5 86 168 800 800 2 1.9 19.1
A301 4.5 131 335 800 800 1 2.6 29.1
$4-3 4.0 180 540 900 890 1 2.0 45.0 60
S5-3 4.0 150 450 900 890 1 3.0 37.5 60
S1 10.0 300 1 500 900 2732 1 5.0 30.0 100
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Fig.14 SAP 2000 simplified model for steel
plate wall with slits
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Computation results of simplified model for each specimen of steel plate wall with slits



630 CIAPNESE (G )]

3.2 FEEAAWIEFIXIEENL

Pl 16 D4 ROTSE2H 5 # Mdisg 1XF S4-3 1 S5-
301 SAP 2000 FER. P& 17 AR R Y {7 AL A5 R 1155
SR T WL AT T A R I 4 R — B 2
BB F AR A 5 R LT 5 T AR B 53 25
W) R o AELR TSR BT A 1 20 A8 6 T IR 5
LERANA X ol T3l A il IR AR 5 T T
Z I AT B ) )

EHAR
M

B 16 5 RF4EAESNREIRIE SAP 2000 fEj{L i3
Fig.16 SAP 2000 simplified model for small-scale CSSPW
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Fig.17 Computation results of simplified model

for small-scale CSSPW
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Fig.18 SAP 2000 simplified model for full-scale
CSSPW specimen
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Fig.19 Computation results of simplified model for S1
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