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Experimental investigation and numerical simulation of a semi-rigid connection
steel frame with buckling restrained steel plate shear wall using grid-stiffeners

HAO Jiping, SHEN Xinbo, FANG Chen
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055,China)

Abstract: This paper presents a semi-rigid connection with buckling restrained steel plate shear wall (BR-SPSW) using
grid-stiffeners. Hysteresis curves, skeleton curves, ductility and energy dissipation of the structure are discussed by the low cyclic test,
and the test results show that this structure has high elastic lateral stiffness, bearing capacity and stable energy dissipation ability.
Based on the experiment, these results have also been analyzed by using ABAQUS, and the aspects such as bearing capacity, story
drift and failure mode of the structure have better tally with test results. The elastic buckling loads of unstiffened plates and stiffened
plates have also been simulated by finite element model, and the simulation results are consistent with the theoretical values and the
specified values of technical specification for steel structure of tall buildings, which indicate that the setting of grid-stiffeners can
effectively avoid the overall buckling of infill plates and guarantee the shear yield precede the elastic buckling. In the end, the re-
search provides a basis for theoretical analyses and engineering applications of the structural system.

Key words: semi-rigid connection with buckling restrained steel plate shear wall using grid-stiffeners; elastic buckling; hysteresis

curves; finite element analytical model(FEM); energy dissipation ability
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Tab.1 The results of buckling shear stress

i;[‘%jj‘i% T" /MPa Tcrt /MPa T;rt /MPa r;rr /Mpa
PG 11.07 315 54.53
W ommEsE 17.28 6 440 491 85.10
B y-123 13.62 387 67.08
HIRICME 16.22 - 382
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Tab. 2 Steel properties

HAAE  f/MPa  f/MPa  E/x10°MPa  fHK3/%
MEZRAE 32547 42321 1.87 41
T IR 26496 42031 2.02 44
gk 25578 419.21 1.99 37
BB 24535 376.65 1.94 45
JERfAE  242.16  405.61 1.93 43
IR 332.11  447.19 2.19 29
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Tab. 3 Test results of specimen and FEM
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