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Study of direct analysis method for coupler-style steel
tubular formwork supports
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Abstract: As an advanced analysis method based on second-order nonlinear analysis, the direct analysis method can
truly reflect the initial defects of the structure, the semi-rigidity of the joint, the nonlinear behavior of the structure
and the material, and reflect the more accurate internal forces of the structure. As a slender temporary support
structure, coupler-style steel tubular formwork support has the characteristics of significant nonlinear behavior of
bars and connections, obvious second-order effect and large initial defects. So, the direct analysis method can be
used to design coupler-style steel tubular formwork support to obtain more accurate nonlinear behavior and failure
modes of the entire frame system, and the failure consequences can be considered in the design process. Based on
the quantitative discussion of the overall defects of the structure, the defects of the component and the semi-rigidity
of the joint, the direct analysis method is used to analyze coupler-style steel tubular formwork support under the
coupling action of initial defects of the component, the semi-rigidity of the joint and second-order effect by means of
SAP2000 software, and then the analysis results are compared with the test results. The results show that the
results obtained by using the direct analysis theory are consistent with the test data, which indicates that the direct
analysis method is accurate and reliable in the calculation of the internal forces of the coupler-style steel tubular
formwork support, and has applicability in the stable design of coupler-style steel tubular formwork supports
system, and provides a new idea for the formulation of relevant codes.

Key words: coupler-style steel tubular formwork supports; direct analysis; stability analysis; initial defects; second

order effect
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Fig. 1 Initial geometric defects of the component
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Tab. 4 Ultimate stable bearing capacity under

various working conditions
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Fig. 9 Load displacement curve of Bl rod end

under working condition 3, 4, 5
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Tab. 5 Ultimate stability bearing capacity and error value of each working condition under sap2000 simulation
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Fig. 10 Comparative analysis of Bl rod end displacement load

curve under working condition 3
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Fig. 11 Comparative analysis of Bl rod end displacement load

curve under working condition 4
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