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Numerical Simulation of Flexural Behavior of Double Steel Plate
Concrete Sandwich Beams with New Type of Composite Connectors

Bi Jihong' >, Li Caiqiang', Zhao Yun', Wang Zhaoyao', Zhang Jinbo'

(1. School of Civil Engineering, Tianjin University, Tianjin 300072, China;
2. Key Laboratory of Coast Civil Structure Safety, Tianjin University, Tianjin 300072, China)

Abstract:In this paper, a four-point bending test of a double steel plate concrete sandwich beam
(SCS sandwich beam) with a new hybrid connector was numerically simulated. The nonlinear behavior
of material and geometry were considered, and solid cells were used to model the elements of the struc-
ture such as shear nails, high-strength bolts, steel panels, and concrete cores, and the complex interac-
tions between shear nail connectors, high-strength bolts, steel panels and concrete cores were also con-
sidered to establish a three-dimensional finite element model of the double-plate concrete sandwich
beam, and the finite element calculation results were compared with the mid-span load-displacement
curves of the test beam. The accuracy of the three-dimensional finite element model was verified by com-
paring the finite element calculation results with the mid-span load-displacement curve, damage mode,
and mid-span load-strain curve of the test beam. The effects of concrete core strength and steel panel
material properties of the sandwich beam on the flexural performance of the beam were further investi-
gated. The results show that: the effect of enhancing the concrete strength on the elastic stiffness and
load carrying capacity of the beam is not obvious; the steel panel properties have little effect on the elas-
tic stiffness of the beam, but can significantly improve the load carrying capacity of the beam.

Key words: hybrid connectors; sandwich beam; numerical simulation; parameter study



