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Design and Performance Study of Sandwich Composite

Structure Bed’s Connector

Huang Hua, Zhao Qiang, Wang Qingwen, Guo Runlan

(School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730000, China)

Abstract: The "sandwich" composite structure bed with external steel plate and internal concrete filling has the
characteristics of dynamic and thermodynamic stability, and it is a feasible structure for the green economy.
However, the "peeling" phenomenon is easily occurred between the inner and outer layers because of shear
force which caused by the cutting load, so the connectors are required to resist shear deformation. For the shear
analysis and optimization design of the connector, a physical model of single nail and single shear is built at
first. With this, the structure is simplified into a cantilever beam by equivalent replacement, and the stress
distribution of the connector is analyzed and the shear strength of the structure is analyzed. Furthermore, the
shear properties of different connectors is compared and the type of connector is determined. Based on this, the
finite element analysis was done with the diameter and arrangement of the connectors as the affected factors to
determine the effect of the group nail effect on the mechanical properties, and the shear force transfer theory of
the connectors was further established to verify the law of shear stiffness. The results show that the single stud
have better shear performance than the single bolt which with the same parameters, and the shear performance
of multi-pins with different diameters is affected by their arrangement and the direction of force. In addition, the
results of finite element analysis is agreed well with the established calculation formula of shear capacity. So, a
theoretical basis for the application of the connector in the “sandwich" composite structure bed is provided by
these research results.

Keywords: connector; composite structure; layout design; group nail effect
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