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Experimental Investigation on Seismic Behavior
of Short-Leg Steel-Concrete-Steel Composite
Shear Walls

WU Xiaodong, TONG Lewei, XUE Weichen
(State Key Laboratory for Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China)

Abstract: Four short-leg steel-concrete-steel composite shear
wall specimens with shear-span ratio of 1. 0 and 2. 0 under
monotonic and cyclic loading, were designed to investigate
their failure mode, ductility, stiffness, load-bearing capacity
and energy dissipation. The experimental results indicated
that four composite walls failed in a flexure-dominated mode,
undergoing concrete cracking, steel faceplate buckling and
yielding, concrete crushing, steel faceplate fracture. The
composite walls showed good deformation capacity with
ductility coefficient more than 3.0. The wall with shear-span
ratio of 2.0 had better ductility than the wall with shear-span
ratio of 1. 0. Compared with the wall under monotonic
loading, the load-bearing capacity and ductility coefficient for
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the wall under cyclic loading were reduced by more than
10% . The wall under cyclic loading showed severer buckling
of steel faceplates and damage of concrete, which reduced its
energy dissipation. Structural measures to prevent buckling of
steel faceplates are discussed.

Key words: steel-concrete-steel composite shear wall; short-
leg; shear-span ratio; monotonic and cyclic loading; seismic
performance
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Fig.1 Dimension and structural details of wall specimens
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Tab.1 Parameters of wall specimens
A B HIZR -
RUSS BB -be  WEA  ARE BET e <R SRGEXRD oy RS
/mm X mm /mm /mm /mmX mm /mmX mm e
WM 150 X800 640 3 ®6 X 60 25X3 30X3 1 B
WaoM 150 X800 1 440 3 ®6 X 60 25X3 30X3 2 B
WIC 150X 800 640 3 ®6 X 60 25X3 30X3 1 2
waC 150X 800 1440 3 ®6 X 60 25X3 30X3 2 2
¥ Bedie Jm IR OL R o, BH, BRIEIA 3 K HZEHN 145
L R (5185, TR ZE R SR AT 854 BUR , 255
FAL %,

E sk e . w0V

j:’ g —

)
3000 kN
AT T
R 35
o
2 AEEAEKHEMEE RS
Fig.2 Anchorage between specimen and base FeA
1.3 RIesEEMmMEFE B3 AGHAEmAEmEEE
HAN AR R mE 3 s R Fig.3 Test setup for wall specimen
PR B, TIE N B, WIM A W2M 1.4 SBils%hE

B BEAT BRI BRI 56, 7EAR PR for 2R A0, SR S
il 4% PR A 25 SR R B 4 ). W1C Fn WaC {4
RPECERAPURIRE A MR JGJ 101—1996 ) 1
R F 1N B A i s HEA TR 3 I 2Rl 5, )

IRER I B P9 2 A IR AL RS | B LK P fip
B AR AT BN 4a iR, WAL B, ~Bs AT &
WAL NIAZ S, WL Ho FH, B3 {EI0ER R
W32 3l B ST B R ik TR 4 K R 8. AR

PRI B AL T R BV o AT — OB B0 (LR 5 g an &l 4b FE dc Bz,
AT IR . Hy(Hy) S
~——  mmm =" ~— mz | s
ﬁt:ﬁ: ~ 2T W2M(%W2C) =
: | B NAR R . =
i AT | g
| ] ﬂuilué | < | :
| ~ R Wimwic S ! 21
L I I & A E edT R ST
] 25 15011511055 25 15011511055
B 110115150 110115150
FEA b
a (BB B (LR b WIM(WIC IR R F 7 B ¢ W2M(W2CR 1 B8 i 4 B

4 HEFIMERENSHE

Fig.4 Arrangement of measuring points
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Fig.6 Failure modes of specimens under cyclic loading
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Fig.7 Force-displacement hysteretic loops and skeleton
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Tab.2 Experimental results under monotonic and cyclic loading
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Fig.8 Calculation of ultimate bending moment
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Fig.9 Stiffness, load-bearing capacity degradation curves and energy dissipation
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