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Abstract: In this paper, a steel grid braced steel frame is proposed, and its performance is analyzed under monotonic and cyclic
loading. The results show that compared with the chevron-braced steel frame, the bearing capacity of the steel grid
braced steel frame is increased by about 50%, and the initial stiffness is significantly increased under monotonic
loading. The hysteretic curve of the steel grid braced steel frame is fuller, and the energy dissipation coefficient is
higher than that of chevron-braced frame under cyclic loading. When the inter-story drift ratio of the structure is less
than 1/50, the vertical displacement at the connection between the steel beam and the brace is relatively small, with a
maximum value of 11.35 mm, and the brace has not experienced out-of-plane instability. When the inter-story drift
ratio of the structure is greater than 1/50, the vertical displacement at the connection between the steel beam and the
brace increases rapidly. The height and thickness of the rib plate at the circular steel tube joints significantly influence
the monotonic bearing capacity, hysteretic strength, strength degradation, and energy dissipation coefficient, but the
thicknesses of the inner and outer circular steel tubes have little influence.

Keywords: steel grid braced steel frame; seismic performance; hysteretic performance; energy dissipation capacity; inter-story

drift ratio; circular steel tube thickness
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Fig. 1 Braced steel frame
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Table 1 Parameters of the steel grid braced

steel frame mm

BRGST MHREHE MREE NRREER SFRREZE

WGl 50 8 8 8
WG2 30 8 8
WG3 50 6 8 8
WG4 50 8 8 6
WG5S 50 8 6 8
WG6 40 8 8 8
WG7 50 10 8 8
WG8 50 8 8 10
WGH 50 8 10 8
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Fig. 2 Simplified mechanical model of circular

steel tube joint
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Fig.3 Bending moment and axial force diagram
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Fig. 4 Cross section of circular steel tube joint
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Table 2 Parameters of the Q355B cyclic constitutive model

%%  0/MPa Q./MPa b C,/MPa 7 C,/MPa ¥s C,/MPa ¥ C,/MPa 7
FAh 355 21 1.2 7993 175 6773 116 2 854 34 1450 29
R3 QISBEAAMRESY
Table 3 Parameters of the Q235B cyclic constitutive model
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Table 4 Mechanical properties of steel
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Fig.5 Chevron-braced frame structure
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Fig. 6 Comparison of hysteretic curves
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Fig.7 Comparison of deformation stress contours
(unit: MPa)
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Fig. 9 Monotonic loading curves
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Table 5 Bearing capacity and initial stiffness of steel

grid braced steel frame

BE CXI0MD IR0 o ) TP B/ KK
WGl 1.62 3.38 2.50 — — —

WG2 1.07 2.30 1.04 0.66 0.68 042
WG3 1.37 2.99 2.35 0.85 0.89 0.94
WG4 1.58 3.35 2.48 0.97 0.98 0.99
WGHS 1.55 3.23 2.46 0.97 0.97 0.98
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Fig. 10 Hysteretic curves of models
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Fig. 11 Stress and deformation distribution of two types

of braces under inter-story drift ratio 1/250 (unit: MPa)
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