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Research progress on geometric imperfections of cold-formed steel members
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Abstract: In order to improve the geometric imperfections in the design system of cold-formed
steel (CFS) members, the relevant experimental and theoretical achievements in different
countries were analyzed through the classification of imperfections, measurement techniques,
simulation theories and other aspects. The results show that at present, there is a lack of relevant
provisions on distortional imperfections in Chinese standards, which needs to be further
improved. In terms of measurement techniques, contact measurement techniques and non-contact
measurement techniques have their own advantages and disadvantages in aspects such as cost,
measurement accuracy and data post-processing. Among the numerical modeling methods, the
finite strip method has a unique advantage in the decomposition of buckling modes and the

solution of half-wavelength. The theories of simulation on geometric imperfections are related to
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buckling modes, among which the first buckling mode approach is the simplest, but its
theoretical basis is insufficient and predicted results are not accurate. The traditional combined
mode approach is not accurate enough to simulate the global imperfections, and the predicted
results of middle long columns and long columns tend to be conservative. The one-dimensional
modal spectral approach transforms geometric imperfections from time domain to frequency
domain, and the magnitudes of imperfections show a certain periodicity, and the predicted results
are more accurate. In addition, the two-dimensional spectral approach is complicated, and the
simulation of distortional imperfections and global imperfections is limited. Machine learning
provides a new research direction for stochastic probabilistic method, but it requires a lot of
measured data about geometric imperfections to train the model.
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Fig. 1 Classification for geometric imperfections of CFS

members in American standards
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Fig.2 Classification for geometric imperfections of CFS

members in Chinese standards
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Table 1 Manufacturing tolerances of geometric imperfections in different national standards
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Fig. 3 Laser-based imperfection measurement platform
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Fig. 4 Comparison of discrete analysis between finite

element method and finite strip method
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Fig. 5 Analysis and post-processing of CUFSM
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Fig. 6 Five fundamental buckling mode shapes
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distortional buckling characteristics
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