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Experimental study on axial compression performance of
square hollow section grouted joints
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Abstract: The connection mode between different modules in the modular assembled steel structure has an
important influence on the bearing capacity of the joints and the overall safety of the structure. In this study, the
existing connection method of square steel tube beam-column joints between steel modules is improved by referring
to the pile-foundation connection of offshore wind turbines, and a grouting connection method with shear keys is
proposed. In order to study the setting criteria of shear keys for grouted connections, seven square hollow section
grouted connection specimens were designed and tested under axial compression. The effects of the height 2 and
spacing s of shear keys on the ultimate bearing capacity of the specimens were studied, and the failure modes of each
specimen were investigated. The results show that the strength of the outer sleeve steel needs to be appropriately
matched with the strength of the grouting material. In addition, increasing the number of shear keys can
significantly improve the ultimate bearing capacity of the specimen, but as h2/s becomes smaller, the efficiency of
the shear key to improve the bearing capacity will decrease. In the case of a certain number of shear keys, an
appropriate increase in the shear key spacing s can slightly increase the ultimate bearing capacity of the specimen.
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Fig. 2 Grouted beam-column connection
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Tab. 2 Steel material properties
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