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Abstract: To investigate the mechanical properties,
failure mechanism, and the influence of the connection on
the overall performance of the column-supported modular
steel frame under vertical loading, the experimental study

on specimens of the module-to-module joints and two-
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story-single-bay modular steel frame was conducted. The
rotational stiffness of the module-to-module joints, the
overall stability bearing capacity and the failure mode of
the modular steel frame were obtained. Finally, the
overall response of the modular steel frame and the joint
behavior were also carefully observed, and the theoretical
calculation model and numerical analysis model of the
stability bearing capacity of the structure were verified.
The module-to-module joint is classified as the semi-rigid
type. Therefore, the effects of semi-rigid joints should be
adequately taken into consideration in design. The failure
mode of the modular steel frame under vertical loading is
the overall instability of the upper and lower modular
corner columns. The substructure model can preferably

calculate the overall stability bearing capacity.

Key words: structural engineering; semi-rigid joint;

modular steel frame; full-scale static loading test;

substructure model
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Fig.1 Column-supported modular steel frame and its joints
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Fig.2 Detailed information of joint specimens (unit: mm)
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Fig.4 Moment-rotation curves and stiffness evaluation
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