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Experimental research on steel plate shear wall
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(1. Key Laboratory of Civil Engineering Safety and Durability of China Ministry of Education, Tsinghua University,
Beijing 100084, Chinaj; 2. Department of Civil Engineering, Tsinghua University, Beijing 100084, China;
3. Finance Street Holding Co. , Ltd, Beijing 100032, China;
4. East China Architectural Design & Research Institute Co. , Ltd, Shanghai 200002, China)

Abstract; Tianjin Jinta Tower is the first high-rise building built with steel plate shear wall in China. The main lateral
force resisting systems is the composite core tube composed of steel plate shear walls and concrete filled steel tubular
columns. In order to study the mechanical behavior of this structural system and to provide design validation, two
model specimens of 2-bay and 5-storey steel plate shear wall with 1:5 scale were tested under low-cycle reverse
loading. The steel shear plate of the first specimen was connected with the frame by bolts, and the plate was not
stiffened. The steel plate shear wall of the second specimen was connected with the frame by welding, and the steel
plate was stiffened by channels. The test results show that the steel plate shear wall has higher loading capacity, full
hysteresis loops and stable energy dissipation. But for steel plate shear wall without stiffening, local buckling will occur
at the early stage of loading, and the pinching of hysteresis loops can be observed with S shape. For steel plate shear
wall with stiffening, no buckling is observed during the loading process, and plump hysteresis loops are obtained. The
specimen connected with high strength bolts emit noise for the slip of friction surface during loading, which maybe of
concern for serviceability condition.
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Fig.1 Finite element model of steel plate shear wall
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Fig.2 Calculated bottom shear force versus top

lateral displacement curves under unilateral load
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Fig.3  Principle stress directions from

lateral push analysis
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Table 1 Tension strip directions of steel plate shear wall
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2 44.3° 38.3° 44. 6° 43.8°  36.2°
3 43.4° 39.6° 43.6° 44.2°  37.7°
4 43.6° 39.6° 36.7° 44.3°  37.7°
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Fig.4 Bottom shear force versus top lateral

displacement curves of FEA results

JENNEE NS 5 2 AR B TR A A
R SPSW1 A B HR 335 15 10 MG (7 22 ) hy FEE 48 8 g it
SRR T AN AL BN ST, v iR R e A i
WA A &, B A B 1 HERR AR, FLAS S M16-10. 9
%, [B]#E R 50 ~ 60mm, 151 %% J1 4 100kN, {4 SPSW2
FAARAI 355 5 300 2k K4 7 22 T8) R FH 4 5 328 Xof 2 L 4 i
e, MPRUESR ARG 5 188 1m) 30 G AR 1 1 T SR R, P
FEAVE B Ak ) AR 38 1 MR Y B 2 A TR e 1 1 A
T TR 7 A SR T TR R A P 0 i A
P 3 A B L ANAR B 7 5 A ey 8T R A T i
SPSW2 FE4F K4 BY Jik% s 4 T XU (] U B
IS, ImEhAh bR i S8R 2 B B 10mm [ B,
2 209 USRS A 25 x 20 x 3, R4 2
TSRS [ 25 x 15 %3,

mags S
ﬁ_ﬁ] $230%7
kSF-4:3h 28 B fE3I% X Syt
o=

1 A-A
- | ®sB ] -
KEAES Alla B| |B >
e :
o | |[[| Lol | #em 8
E N ——1 o ;‘c $330x7
o tmewn | [ B3R 33 =
i ‘="
mEh 2R 2 I
[ R | | | | l ] mig g 1160x8x5x7
a Al | Lh o g:_ c-c
[ IR

165},, 1350 | 1350 WIBS

3030

P S AEY S
e AN, HWNSH K SPSW2HISPSWI M R .

K5 #9bR 8T oA i

Fig.5 Specimen of steel plate shear wall
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Table 2 Material properties of test specimens
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i Q345B 5 420 575 2.06 x10°
Q345B 7 350 520 2.06 x10°
. spEEsEdgy  f. /MPa /. /MPa E, /MPa
€80 93.4 58.6 3.8 x10*
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of 2nd storey
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Fig.8 Vertical strains of steel plate and steel tubes

under vertical load
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Fig. 10  Directions of principal strains

at center of steel plate
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Fig. 11

Total lateral load-top lateral displacement curves
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Fig. 12 Skeleton curves of lateral load-top displacement
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