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Abstract

With the rapid development of building industrialization and spatial modularization technology,
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“steel structure composite beams” assembled with discrete nodes are increasingly widely used in
modular assembly steel structure projects. However, discrete connections inevitably induce inter-
layer slip and partial composite effects. Traditional extreme design assumptions based on “full rigid
connection” or “non-composite action” can no longer accurately evaluate their mechanical proper-
ties. For this new type of composite beam, this paper summarizes the current research status on the
analysis of its overall mechanical performance. First, it analyzes the mechanical model of partial
composite flexural behavior under discrete constraints and the analytical method for effective flex-
ural stiffness, and clarifies the synergistic control mechanism of joint details on interface slip. Sec-
ond, it summarizes the typical failure evolution modes and buckling instability characteristics of
the members. Finally, it discusses in depth the influence of composite action on the overall lateral
stiffness, internal force redistribution and progressive collapse resistance of modular frames. The
equivalent mechanical models and analysis methods reviewed in this paper help to correct theoret-
ical errors in existing engineering design and can effectively promote the engineering application
of steel composite steel beams.
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Figure 1. Elevation views of traditional and modular buildings
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Figure 2. Comparison of the stacked beam before and after sliding
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Figure 3. Connection designs for composite steel beams
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Figure 4. Test phenomena and failure modes
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