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Research on Hysteretic Behavior of Dual Steel Concrete
Composite Shear Walls

MA Kai-ze, QUE Ang, LIU Bo-quan
(School of Civil Engineering, Chang’an University, Xi'an 710064, Shaanxi, China)

Abstract: In order to research the hysteretic behavior of dual steel concrete composite shear
walls, the quasi-static tests of four specimens were carried out. The shear-span ratio of all
specimens was 2. 5. The failure mechanism and hysteretic behavior under lateral cyclic loading
were investigated by changing the spaces of binding bars and stiffeners. Based on the seismic
analysis software OpenSees, the fiber model method was used to establish numerical simulation
model of dual steel concrete composite shear walls, and the nonlinear analysis under low cyclic
loading was carried out. The results show that the failure patterns of the shear wall include the
buckle of the steel tube and the crash of core concrete at the base of the specimens. Under the
same condition of axial compression ratio, the specimens with stiffeners show better seismic
performance than the ones with binding bars. Moreover, the deformation of the specimen is
significantly improved when the spaces of stiffeners and binding bars decrease, and the specimens
show better energy dissipation capacity. It makes no difference between the theoretical and
experimental values of flexural load-bearing capacity and ductility coefficient, and the fiber model

can better simulate the seismic performance of shear walls. With increase of the axial compression
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ratio, the deformation of the shear walls decreases, and the ultimate load-bearing capacity is

improved. With increase of the concrete strength, the load-bearing capacities are improved, the

deformation of the shear walls decreases. With increases of the steel thickness, the deformation

and load-bearing capability of the shear walls are significantly improved.

Key words: dual steel concrete composite shear wall; quasi-static test; hysteretic behavior; fiber

model; ductility factor
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Fig. 1 Cross Section Dimensions of Specimens (Unit: mm)
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F,/kN Fin/kN F,/kN
SCW-1 306. 2 409. 2 347.8
SCW-2 313.0 430.0 365.5
SCW-3 328.5 429.0 364.7
SCW-4 343.4 470. 3 399.8
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Tab.3 Top Displacements and Ductility Coefficients
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Ay/mm Am/mm A,/mm
SCW-1 9.1 18.1 28.3 3.11
SCW-2 9.3 18.4 33.1 3.56
SCW-3 9.7 22.1 36.0 3.71
SCW-4 9.8 22.0 42. 8 4,37
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Fig. 5 Comparisons of Finite Element Analysis
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Results and Experimental Results
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Tab.4 Finite Element Analysis Results of Load-bearing

Capacity of Characteristic Point for Each Specimen

- Jit 5 20 WEHATE | 85V WM A
Fy/kN Fu/kN Fy/kN
SCW-1 314.22 418. 96 356.12
SCW-2 319. 47 447. 56 380. 43
SCW-3 358. 05 477. 39 405.78
SCW-4 382.69 510. 25 433.71
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Fig. 6 Influences of Axial Compression Ratio on
Load-bearing Capacity and Ductility Factor
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